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1. !:lJPrtAARY, ISSJE5 AND REaJM~~TmN5 

A. TIt ffiD8LEM - Trypanosomiasis in Africa: 

Tsetse fly infestation (?pecies of the Glossina genus) occurs 
over roughly 60 percent of mainland Tanzania and over twenty five 
percent of the Island of Zanzibar. Tsetse flies are the vectors of 
several forms of human and mamalian T anosomiasis (sleeping sick
ness in humans and N'gana in livestock. 8ecause of the risk of 
disease, large area~ of potentially p~ductive range and croplands 
are either unused or·o~ly partially used. This has the impact of 
concentrating people and their livestock into dense population 
pockets. In Tanzania it also reduces the capacity to adequately 
feed the growing population and to produce an agricultural surplus 
for export. Continued technical development and the initiation of 
an operational test program on techniques which may lead to eradica
tion of tsetse is therefore necessary. 

Within Africa, tsetse flies inhabit, 11.7 million square 
kilometers an area more than five times larger than the total agri
cultural area of the United 5tates. There are areas complete~y 
devoid of livestock despite the presence of good quality grazing 
land and a plentiful supply of water. An assessment of the impact 
of animal trypanosomiasis was made by Finelle (1g;74) and summarized 
as follows: 

area of tsetse infested zone which could be used for 
livestock raising: 7 million square kilometers; 

total potential population in infested zones: 140 
million cattle; 

present population: 20 million cattla; 

possibility of increaSing the cattle population: 
120 million head; 

average productivity in Africa: 12.5 kilOgrams per 
head per year; 

additional meat production: 1.5 million tons per year; 
and 

value of additional meat production (on the basis of 50 
cents per kilogram): USI 759 million oer year. * 

* P. Finelle, "Africa Animal Trypanosomiasis, Part IV: Econc:rnic 
Problans": ~ Animal Review, FAD, 19;74, pp. 15 - 18. 
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The adverse ~ffect5 of tsetse borne disease is clearly evident 
in Tanzania on tl"l'.J mainland. The cattle production has stagnated at 
;, :evel of about .'.0 million head and per capita availability of'meat 
and milk is declir ing, and same 40 million hectares of rangelands 
(e>c!:luding an extl:::f1sive national park system) are little used for 
grazing. Even at very modest estimates of optimum stocking rates, 
the numbers of animal units could be roughly doubled. OnZanzibar 
the livestock population is declining in ~art due to an expansion of 
tsetse fly. The most critical problems encountered in developing 
these resources and reducing the los~es in productivity and output 
are: 

a. a shortage of trained persons to carry out pre-surveys 
and control programs; 

b. the balancing of cost effectiveness of control/e:adication 
methods against considerations related to environmental 
soundness, and 

c. the shortage of f': .. ll3.nce to undertake control programs and 
develop the localities whsre eraLacation is achieved. 

B. PROJECT SUMMARY 

Over the past 14 years USAID has sponsored a research program 
through a Participating Agency Service Agreement (PASA) with the U.S. 
Department of Agriculture to adapt the technology of the Sterile Insect 
Release Method (SIAM) -- used successfully against the screwworm fly 
in the souti1ern United States -- as a control method for the elimina
tion of tsetse fly in the African Tsetse Fly Belt. 

3ince 1971 this research program has been carried out at Tanga,Tan
zenia. The Tanga Project has developed techniques suitable to African 
conditions for mass colonization of G.m. morsitans. Also, it has 
built up a colony of 60,000, the largest colony of singla species of 
sterilized tsetse in existence. It has also developed methods of 
handling, sterilizing, and transporting the tsetse flies to the field 
site at Mkwaja Ranch. 

The Sterile Insect Release Method itself has no adverse environ
mental effects. Indeed, used together with a traditional spraying 
technique, it can reduce the amount of insecticides required by as much 
as 60 percent. Additionally, it can be used together with a non
residual insecticide ~pray which is relatively non-harmful to the 
envirorrnent to eliminate a tsetse fly popu~.ation. In essence, it is 
the most promising complement to traditional control methods for eradi
cating tsetse with minimum adverse impact on the envirJnment. 
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The purpose of this project is to eliminate tsetse on Z~nzibar 
by demonstrating the technical and economic viability of SIAM as part 
of an integral chemical and biologiGal tsetse fly control program, 
uppropriate for Africa. 

An isolated test site is prerequisite to conclusive proof of 
total population suppression on an experimental basis with SIAM. 
Zanzibar because of its natural water barriers contains this essential 
characteri~tic. Also it has only one species of tsetse fly. No 
other known area with the test site characteristics of isolation and 
single laboratory colonized species population exists. Zanzibar 
th'JS provides an ideal test site, and Tanga provides an ideal base to 
support field operations. 

The project will be divided in two phases of about two/three 
years each. In the first phase preparation for the Control Program 
will be made with existing facilities at Tanga and nearby Mkwaja 
Ranch. The control program will be undertaken in the second phase. 
Phase I activities include: 

a) field surveys in Zanzibar to determine location distri
bution and 'densities of ~. austeni, the nature of their habitat and 
the extent of trypanosomi9Gis on the Island; 

b) de~ign adaptatinn and field testing at Tanga and Mkwaja 
Ranch of aerial fly rel8ase methods, membrane feeding techniques, 
alternative insecticides, dosage rates and methods of application, 
and improved field surveying and monitoring techniques. To further 
reduce costs it is anticipated that new techniques will be developed 
and tested which will make it more economic to rear and maintain fly 
colonies in the field; 

c) rearing at Tanga of a colony of surplus sterile males of 
g. austeni for release during Phase II; 

d) rearing and maintenance of surplus sterile males of 
G. morsitans to continue field testing at Mkwaja Ranch near Tanga 
Center; and 

e) further on-site and over£eas training of Tanzanians. 

These activities will establish the preconditions for a control 
program on Zanzibar. The actual time required for completion of 
Phase I is dependent on the number of sterile males needed to control 
the wild teetse population on Zanzibar. This number is dependent on 
the size, density and distribution of the wild G. austeni population, 
as well as the effectiveness of initial insecticide applications. 
These sprayings are necessary to achieve a manageable and economic 
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retio of sterilized to wild male flies to 8!"adicate tsetse with 
SlRM over a desired time frame. Consequently, Phase I activities 
could be ccrnpleted within 18 months or may extend over a three. year 
period until all the conditions for a successful Phase II are fully 
in place ard until survey resul ts in Zanzibar yield more precise 
estimates of the important parameters of the control program. For 
this reason this document seeks approval and authorization of funds 
for Phase I activities only. 

It is proposed that this Project Paper will be amended to seek 
additional approval and authorization of funds to finance Phase II, 
the control program, when Phase I preparations have been completen; 
the conditions for successful field operations ore fully in place; 
the parameteI's of Phase II are more precisely defined; and Phase II 
costs can be more precisely determined. 

Phase I activities will cost about US$5.0 million over three 
years or US$2. 7 million over 18 months and will be grant funded .. 

Major AID inputs for Phase I include: 

a) approximately 20 person years of long term technical 
assistance; 

b) approximately 25 person months of short term consultant 
services; 

c) 12 years of training for three participants ~t the B.Sc. 
level in entomology and parisitology; 

d) on-the-job training for veterinarians, laboratory staff, 
research officers, survey teams, and other Tanga and Zanzibar 
personnel; 

e) construction and equipping of a field laboratory/office 
on Zanzibar; 

f) various commodities including vehicle~, trucks and operating 
costs; 

g) total financing (foreign exchange and local cost) of all 
Phase I activities on Zanzibar Island. 

The major TanGov input for Phase I will be about US$ 600,000 to 
help finance r.ecurrent and capital development expenditures at the 
Tanga Tsetse Research Center. 

The major short-term benefit of this project will be the control 
of tsetse on Zanzibar. The long-term benefit will be a proven cost
effective environmentally safe and appropriate complement to the total 
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arsenal of tsetse control techniques in Africa. The successful repli
cation of SlBM in Tanzania and other regions of Africa on a broader 
scale wi ttl other control methods will depend on joint progrerrrni"ng with 
other donors to maintain barriers and to foster optimum patterns of 
land use in opened regions. 

c. ISSl£S: 

1. Scope of Project: 

The scope of project purposes and rang~ of activities have been 
discussed at considerable length both in AID/Wand within the Mission. 

The activities proposed for this project have ranged from rearing 
Q. pallidip~ and Q. morsitans to range management bush control 
veterinary services, full scale livestock development and land use 
planning on Zanzibar. The Mission believes that all of these activities 
are essential in the long-run and that they will inde3d be undertaken 
with or without AID or other donor assistance. In the short-run, how
ever, and bearing in mind the lessons, direction and momentum gained 
from work at Tanga, it is essential that the purpose and components of 
this project are brought into proper balance with the practical and 
immediate requirements of a successful tsetse control program, parti
cularly on Zanzibar. For this reason, it is essential that the 
secondary project purpose -- to prove the operational feasibility and 
cost effectiveness of SIAM under actual field conditions --. not be 
interrupted so as to preclude development activities of other donors 
on Zanzibar or with development orojects that may be proposed by AID 
for Zanzibar in the future. 

2. Environmental, Social and Economic Analyses: 

The analyses contained in this document are preliminary in nature. 
The proposed activities in Phase I are further technical developments, 
feasibility assessment and surveying. All these activities will lead 
to the opportunity for AID/W, UfA.ro/T and TanGov to participate in the 
decision regarding the most reasonable manner of proceeding with Phase 
II on the basis of economic, social and environmental considerations. 
Provision has been made for various services of short-term consultants 
in Phase I to fully develop and resolve these problems. 

3. Level of Technical Assistance: 

A major project cost is for expatriate technical aSSistance, 
jncluding a mechanic who the Mission considers crucial to project 
success. After consultation with the PABA team at Tanga and Dr. David 
Dame of UfA.ID/Ag. Research Station, it is recommended that the level of 
technical assistance requested herein be approved. Tanzania does not 
have adequat'3 numbers of adequately trained sciF3ntists and it is thus 
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necessary to provide a relatively high number of technicians. 

4. Commodity Support: 

A waiver for seven Land Rovers has been requested. Previous 
waiver requests have been approved for USAID/Tanzania·on the basis of 
special circumstances. The Mission recommends the waiver request 
justified in Appendix H be approved. 

5. Evaluation of Current Researcht 

A final project evaluation by the Research Advisory Committee (RAC) 
was scheduled for February of this year. The purpose of the evalua
tions was to assess the potential of SIAM as a complement to 
traditional tsetse control methods. The RAC team has not been fielded 
due to limitations on travel funds. Without an endorsement from RAC 
it is difficult to assess the technical feasibility of the proposed 
project. However the design team reviewed progress at Tanga in mid-
1978 and concluded it was reasonable to expect a favorable review from 
RAC. The Mission has requested AIO/W assistance in fielding this team, 
but to date no action has been taken. The constraints of time, i.e. 
the necessity of recruiting replacements for the technicians leaving 
Tanga requires that the PP be submitted at this time. 

6. Project Phasing: 

Although the project has been divided into two phases this does 
not mean that the control program will not be undertaken. Approval 
of the entire pro,iect, Phase I add II i'S"'r'equested, however authori
zation of funds for only Phase I is sought. Phase I activities are 
designed to prepare for the control program on Zanzibar. It is found 
that Phase II can be initiated after 18 months, rather than 3 years, 
the remaining Phase I funds should be sufficient to initiate Phase I 
whose total annual costs should be about 2~/a above those of Phase I. 
This Project Paper will be amended after the first year or at such time 
that Phase II costs and implFmentation can be more precisely defined, 
to seek authori~ation of funds for Phase II. 

O. FEmw.£NDATIONS FOR Tf-E ASSISTMIT PDMINISTRATDR 

1. That you approve Phases I and II of the Tanzania Tsetse 
Control project and authorize a grant to the United Republic of Tanzania 
from the Agriculture, Rural Development and Nutrition Appropriation in 
the amount of $5,000,000 for Phase I activities. (PAF II Contained 
Appendix L.) 

2. That you approve a waiver for the purchase of seven non-U.S. 
source/origin (Code 935) four-wheel drive vehicles and spare parts. 
(Justification contained Appendix H.) 

* SCate'~able nas-Jdvised RAe evaluation will be held the week of 
March 12, 1979. 
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3. That you approve the Initial Environmental Examination. 
(See Part III.C. of the Project Paper.) 
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n. [£TAn.£D ffiDJECT OCSaUPTIDN 

A. Background - AID Sponsored Research 

In 1964, a U5l\ID research program through a participating 
Agency Service Agreement (PASA) with the United states Department of 
Agricll!. ture (USDA) began to pursue research on the Sterile Insect 
Release Method (SIAM) in Rhodesia. The results of this initial 
research effort were promising when 96~ control of Glossina morsitans 
was accomplished on a small island in Lake Kariba. Research was dis
continued for political reasons, however, the success appeared to 
warrant further woli<: to perfect techniqueti for rearing flies and 
ultimately to conduct a large scale field trial to test both the 
efficiency and economics of the sterile male technique against flies 
in Africa (Dame and Schmidt, 1970). In 1971 the locale of the research 
effort was shifted to Tanzania through a PAfA with USDA under the 
cent:relly funded DS/Am project, I'Research on Sterility Methods of 
Tsetse Control (931..{l072)". In 1972 woli<: began to develop a tsetse 
rearing facility at Tanga, Tanzania, in order to demonstrate an a 
modest scale, the potential for the use of SIAM under non-laboratory 
conditions against ane of the most economically important and prevalent 
species, g. morsitans morsitans. 

The Project at Tanga was designed with three main objectives: 

Short-range: 

Interm~riiata 

Range: 

Long-range: 

to construct a mass rearing facility and develop 
techniques for mass colonization of G.m. morsitans 
(completed in 1976). 

to o~:;Jand II; able fly colonies to produce excess insects 
for studies on sterilizat:~r.) oackaging, release, and 
ecological studies as well as t~ supply a large scale 
field trial of the SIAM (compl',·' d in 1976). 

to suppress c:<~radicate Q.~.morsitans .',n a 100 square 
kilomei...er tes,",:ea in accordance with project design 
to determine th.3 validity of th e concept. This ob jective 
will be demonstrated by March 1979. The final review 
of the parent project was planned by DS/AGA for late 
February 1979. (See Project Issues, Part I.C.) 

Schievements includn: (1) the completion of laboratory facilities 
contairling a mass reared colony of 6],000 G.m.morsitans, the largest 
tsetse fly colony in existence (short-rang~ goal], the testing of 
irradiation, packaging, transport and release techniques for field 
release trial (intenTIediate goal), and as part of the long-range object
ive the field release phase which began in December 1977 was completed 
achieving 98~'a control of G.m. morsitans at the test site. --

In addition, over 100 Tanzanian nationals have received on-the-
job training in the various facets of field and laboratory research under 
the guidance of five expatriate advisors. One Tanzanian has returned 
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from the U.S. with a M.Sc. degree in entomology, and a woman will 
complete an 'r!. Sc. in entomology in 1'T/9. Another man i.3 presently in 
the States studying toward the B. Sc. degree in entomology. 

The object colony of 6O,UOO Q.. m.morsitans was reached weL. in 
advance of the field release phase. Sufficient host-animals (650 
goats anc 90 rabbits) are available to supply daily blood meals for 
the fly cLJlony. The colony output at full strength is approximately 
1,000 sterile male flieS/day for field release at the test site, " 
t.f<;waja Ranch, priva tely owned by Amboni Limited. Isola tion of tr..c 
test site to inhitit ingress and egress of G. m. morsitans involved 
construction of a one kilomet~vide, she~le~red barrier. Barrier 
construction has been comp18ted and its effecti'.;eness is being tested 
by monitoring the movement of marked flies released inside and outside 
the study area. It was necessary to reinforce the barrier by selective 
application of insecticide in a 300 meter band around the outer barrier 
perimeter. 

Since January 1976, studies on behaviour of steriliznd flies in 
the field and surveys of population dynamics of the field fly population 
and trypanosom~ have been undertaken. The site received two aerial 
applications of a non-persistent insecticide to reduce the population of 
G.m. morsitans prior to the release phase of sterile males. Had the 
SlRM technique no'~ been employed, up to four additional applications of 
insecticide over a four mon~ period would have been required. Theoreti
cally, an initial ratio of three sterile males to each wild male in the 
population will result in eradication over a 12-month period. Tile 
technique is currently being evaluated in detail. The project is now 
on schedule with good prospects of success by March 1979. 

Because the parent projects have been centrally funded research 
activities, technical evaluation of the research" conducted under these 
projects with Emphasis on the progress toward the applied use of SIRM 
in tsetse control and trypanosomiasis eradication was undertaken as part 
of the design teams activities in July 1978. "I he terms of reference 
for the evaluation and for the design team are included in Appendix J. 

The evaluaticn tea~ concluded that ther~ is an excellent 
probabili ty that the Ta.,ga bas'3d ref;earch will demonstrate that SIAM is 
technically feasible for use in eradicating G. m. rnorsitans. It will 
not result in an eradication of the disease from th e ranch herd because 
only one of two vectors of trypanosomiasis found on the ranch is now 
subject to the SIAM technique. Further production and release methods 
remain labor-intensive with the cost per fly released being ebout 22 
cents. While the SlRM technique is expected to be shown technically 
feasible, (thus justifying further trials using this technique such as 
those proposed on Zanzibar) addi -I-ional technical developments are 
required on less costly methods of feeding flies, fly release systems, 
and on rearing techniques for other species of tsetse fly before SIAM can 
becom'~ a cost effective complement of tsetse control. 
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8. Purpose end Soals Statements 

The purpose of ti1is project is to eliminate tsetse on Zanzibar 
by proving the operational feasibility and cost effectiveness of the 
sterile insect release method (SIAM). As explained earlier, this will 
involve udditional technical developments at the Tsetse Research Center 
at Tanga and preparations for a control program of single species of 
tsetse fly. This project purpose supports ti1e UfAID Agricul rural and 
Rural OE:~/elopment Program goal as set forth in ti1 e Country Oevelopment 
stratBJY Statement submitted in January 1979, "USAIO Tanzania proposes 
to undertake ti10se projects 'Mlich accelerate ti1e transfer and adoption 
of improved and appropriate technologies, services and systems which 
will benefit the rural poorl!. Phase I of this project will provide 
funding for the Tanga Tsetse Research Center to continue work on lower
ing rearing costs, testing methods of aerial release of the sterile 
male pupae, testing insecticides and lowering costs of rearing of tsetse 
species. Phase I also includes surveying for the distribution of density 
and habitat of G. austeni and diagnosis of the extent of trypanosomiasis 
on Zanzibar. During Phase I authorization of funds will be sought for 
the Phase II control program on Zanzibar. Successful accomplishment 
of these objectives could lead to a technology \..r,ich would offer an 
environmentally sound and cost effective technique which could be used 
as part of me tsetse control program on mainland Tanzania and other 
regions in Africa. Control of tsetse fly would provide an additional 
land base for agricultural and livestock development and control of 
human sleeping sickness, thereby improving health and faCilitating live
stock development. 

C. Project Outputs: Phase I 

To achieve P'13se I objectives it will be necessary to provide the 
following:-

1. Persons trained in tsetse surv~/researchz and eradication 
techniques are needed to create an effective tsetse Organization. Most 
training of local staff will be on-the-job with experience being acquired 
during the survey and ecological studies and insecticide spraying trials. 
Undergraduate training is planned for three persons in entomology and 
parasi tology. These individuals will form a cadre of Tanzanian 
nationals with practical experience in scientific and managerial pro
cedures to assume responsibility for continuing trypanosomiasis research 
and control :Jrogram. 

2. An office/laboratory facility is needed on Zanzibar for the 
diagnostic surveyS and proposed control program. 

3. A baseline survey will be completed which will precisely 
defL~e and map the distribution of G. austeni on Zanzibar. The incidence 
of trypanosomiasis throughout Zanzibar is not 9recisely known and must 
be determined prior to any tsetse control activities. 
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T.t is necessary to provide current data on the incidence of 
aniasis 1::11rougnout Zanzibar as an aid in determining the 

~e or absence of G. austeni in various areas and its seasonal 
iuution and density. As trle cattle on 1::11e Island are relatively 

s~uentary, the finding's would be of value in helping to determine 
presence or absence of G. austeni in various areas. The s8asonal 
varia.t:ions in disease incidence could assist in determining the perma
nent hot-dry season habitats of the fly. Certain information and data 
already exist including excellent aerial photographs of the Island, taken 
in October 1977 and vegetation maps based on the aerial photographs 
which are being prepared by the Department of Overseas SU~/eys, ODM, 
London. Such photographs and maps would be essential bo1::11 for tsetse 
surveys range management and land US8 studies. These photographs and 
maps should provide an accurate method of identifying all probable 
tsetse habits. 

4. An epidemiological survey of trypanosomiasis on Zanzibar 
will be needed to determine the incidence of trypanosomiasis and other 
diseases transmitted by biting flies, ticks and other vectors in 
livestock. 

Determination of the infection rate will be done by observations 
of animals for clinical signs of the disease and by examination of 
representative blood smears and serological tests fram random samples of 
up to 10% of the livestock in each locality wi1::11 known tsetse fly 
infestation. The laboratory/office facility on Zanzibar will serve as 
1::11e headquarters for this oper~tion. 

5. Mkwaja Ranch and Tanga Tsetse Research Center Activities 

Activi ties at these sites will include development of a breeding 
colony of G. austeni for use in the proposed tsetse/trypanosomiasis 
control campaigns on Zanzibar Island, more cost effective feeding, pupae 
and fly dispersal and rearing techniques, and a recommendation for 
insecticide application. To achieve these objectives it will be necessary 
to: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

Complete G. m. morsitans releases on Mkwaja and continue monitoring; - -
additional tests on aerial methods of pupae or mature fly release; 

establish a breeding colony of G. austeni at Tanga; -
conduct membrane feeding trials and test other low cost rearing 
techniques; and 

de~ermine which insecticides including application 
methods and dosag~s should be used on ~anzibar; an~ 

conduct an environmental assessment. 
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These activities are an outgrowth and continuation of activities 

initiated in the parent projects. The proposed project provides for 8B 

overlap in time of the senior research staff to assure that no break 

in the activities occur. 

(a) Release of sterile Male G.m. morsitans at Mkwaja Ranch 

Emphasis must be given to the continuation of the present 

programme of releasing sterile made Q.. !!!.. morsi tans at the 

Mkimja Ranch. It is anticipated that the objective of 

suppressing the population of this species on the ranch will 

hI! achieved by FebruaryjMa.rch 1979, but it may be necessary to 

continue releases for a few more months in order to 

conclusively demonstrate that effective control has been 

achieved. The decision on when to stop releases and initiate 

other activities on, S98' Q.. austeni must be left with the 

present project leader or his successor. Even after :-e1eases 

have stopped, fly rounds at the ranch shouJ.d contirrue to 

determine the rate of reinvasion of Q.. !!!.. morsitans for roughly 

18-24 months. In the interim period prior to the build up of 

the Q.. austeni colony, surplus sterile males will be used in 

conducting studiel!l of al.ternative release methods and the use 

of SIRM in maintaining the tsetse barrier around Mk:wa.1a Ranch. 
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(b) Refin811ent of Aerial Methods for Release of 
Sterile Pupae or Flies 

Before the present rearing operation for G. m. morsitans is 
discontinued and prior to the need for full production of G. austeni 
for release on Zanzibar, it 'I£luld be appropriate to use 'the disposable 
surplus of pupae to determine whether al tamative and less costly 
methods of dispersing sterile males can be developed. At present this 
is affected by four-wheel drive vehicles as far as possible on the 
ranch then on foot to release stations located throughout rA<waja Ranch. 
This procedure would not be feasible if larger areas were to be covered. 
Aerial release systE!T1S have been developed for sterile males of o'ther 
insect species and there would be many advantages if such a system 
could be used for Glossina. Technical Developments in packaging and 
aerial release methods might appropriately be conducted in the period 
immediately following the termination of tile land release of a sterile 
males at IYkwaja Ranch and prior to the need to concentrate on production 
of ttle G. austeni colony. For ttlis activity, the use of a specially 
equipped light fixed-wing airplane would be required. If successful, 
the technique could be evaluated for possible use in ttle Zanzibar control 
program. 

(c) Rearing of G. austeni for Release on Zanzibar 

The principal development activity at Tanga over the first IB 
months of the proposed project will be 'the establishment of a productive 
colony of G. austeni for Zanzibar. The technology for rearing G. 
austeni is-nearly identical to that of G. m. morsitans and G, austeni 
which are being successfully reared on artificial membranes-at the 
Langford Tsetse Research Station of ttl e DDM/Universi ty of Bristol, England. 
Full production of G. austeni could be required for Zanzibar Island release 
for a period of about 'i'B"'iiiOri"ti1s, follOwing ttle completion of pre
eradication surveys and investigations on Zanzibar. Followirg these 
surveys a decision on the precise way to proceed wittl 'the control program 
on the Island will be made. It is ttle judganent of ttle design teem that 
a positive decision as to th e technical feasibility of tsetse contro~ 
in Phase II is highly probable and 'that the G. austeni colony at the 
Tanga Laboratory should tilerE'fore be programmed to b3 fully productive 
~ughly 12 months following ttle initiation of the surveys on Zanzibar. 
An output of tile Project will be demonstrRt:f;On of ttle feasibility of 
large scale rearing of a tsetse species for release programs under actual 
field conditions with sjmple equipment. However, evB1 if ttlere are no 
l,reakthroughs over ttle first two years of the project in ttle mass rear-
il1g techniques, the present output of Tanga (roughly 1,DDD pupae per day) 
should be adequate for th e proposed use of SIAM on Zanzibar. 
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Cd) MEIIlbrone Feeding Trial 

Presently at Tanga tne flies are fed on live host animals (69] 
goats and 90 rabbits). Maintaining disease-free and healthy animals 
in enc:losed Q...Jart,. .'s is a burden on scientific personnel and injects 
an elanent of rj j<: in the fly-rearing program. Also host-animal feedirg 
is an expensive method, being labor-intensive and requiring air and 
humidity controlled buildings for their maintenance. A thir< drawbad<: is 
that it restricts a significant expansion of fly colonies. Techniques 
for rearing G. m. morsitans and G. austeni on v~ole or modified blood 
on artificial menbranes have bee';;' develope:d i'>.'c two laboratories in 
Europe, at Langford, England and the FAD/International Atomic Energy 
Agency (FAO/IAEA) Tsetse Research Laboratory near Vienna, Austria. An 
objective of this activity will be to determine if such existirg systans 
could be directly transferred to Africa or 'Iklether they must be modified 
for African conditions. The major constraint is expected to be ~ln 

appropriate source of blood or blood substitute. In Europe adult flies 
and pupae comparable in size and weight to native wild flies have only 
been maintained on a modified fresh ~ ~ diet. Suitable sources 
of pig's blood are not available in Africa. Experiments are undenvay 
to develop a fresh dried product which could be meanufactured for ship
ment to Africa. The Tanga Research team is also worKing on a technique 
to use blood cycled through a membrane and returned to the donor animal. 
Initially it is proposed to convert a small insectary associated with 
the rabbitery into an experimental membrane feedirg unit. Dependirg on 
upon progress made in adopting this technique, a decision may later be 
taken to convert one or more of the three insectaries to this method of 
rearing. This will reduce costs considerably by decreasing the live 
goat herd now maintain8d to feed flies. If not feasible from a scientific 
perspective, it will be necessary to continue to maintain the goat herd 
at present strength. 

A seC8nd consequence would be that the production of sterile 
males could not be expanded greatly, and the entire production capabi
lity of the Tanga station would be required to produce G. austeni. 
It should be noted that both G. austeni and G. m. morsitans are beirg 
reared in Europe on membranes-and it is bE'"lieved that membranes and 
irradiated males would be competitive with native wild flies. This 
fact would need to be confirmed in the initial stage of the project on 
Zanzibar and at Tanga •. Scientists who will be concerned with thjs work 
should visit both the Langford and FAO/IAEA laboratories for approximately 
2~ weeks to become familiar with the methods and equipnent being used. 
This is a key component as fewer host animals and considerably less 
space would be required to rear an equal number of surplus males for 
release. SIAM is not l:ikely to become economically feasible, especially 
for the simultaneous control of rearing more than one species until this 
technology is perfected. Roughly 650 goats are required for daily 
feeding of the 60,000 fly breeding colony currently in place in Tanga. 
A reduced number of goats (perhaps 200) would need to be maintained as 
a back-up feeding system for the breeding colony and for other experi
mental purposes. 
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The Tanga laboratory will also examine and test the feasibility 
of other technologies that could reduce the cost of rearing. For 
example, it may be possible to construct an insectory which requires 
no mechanical control of humidi ty' ard t8T1perature. Thus One corallary 
objective of the work at Tanga will be to increase cost effectiveness 
of SIAM technologies through a variety of test, trials and adaptations. 

(e) A I Research r an 
lication 

While it is believed that aerial application of tile insecticide 
is the only practical approach tilis assumption will require further 
testing. 

It is recommended tilat a specialist experienced in all spraying 
applications methods that have been employed against Glossina elsewhere 
should be employed to advise on the most appropriate suppression or 
eradication techniques to be used in the ecological circumstances on 
Zanzibar. The person 8T1ployed should be given access to the PP and otber 
reports and should visit Zanzibar soon after the survey has determined 
residing locations of the fly at different periods, so that adequate 
time is available for arranging appropriate air spray trials. The 
insecticide application specialist should take into account a variety of 
factors I'klen determining the most appropriate techniques to be used. The 
type and resting locations on the vegetation occupied by G. austeni and 
meteorological conditions during tile hot-dry season would-be particularly 
important. 

(f) An Environmental Assessment (EA) will be Conducted near tile end 
of A1ase I 

The EA will examine the potential ecological impact of tile proposed 
control program on the Island of Zanzibar. One of th"e objectives of Phase I 
will be to assess the best methods to be used in conjunction with SIAM 
to ensure the control of G. austeni while: at the same time keeping 
contamination of th e envinmment to a minimum. Consul tal ,ts who have had 
experience in monitoring eradication sch8T1es in (lther African countries 
will be requested to monitor the effects on a limited number of non-
target organizations during the insecticide trials and eradication phases. 
The University of Wageningen, Holland, and tile Centre for Overseas Pest 
Research, London, both have experience in this field. It is considered 
that the most critical area is in the western portion of the Island where 
G. Bus~eni occurs in areas of settlement and cultivation. -
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Phase II 

After successful completion of Phase I, USAID will requ~st 
auti1orization of funds far Phase II to undertake the control program. It 
is estimated that this phase will require approximately ttlree years. 
USAID cannot at this time accurately estimate costs, since Phase I 
results will determine many factors which will affect funding require
ments; however it should be approximately the same as Phase I wittl 
additional requirements for insecticides and aircraft rental. 

D. Inputs by l£AID 

1. Technical Assistance - Tanga 

Implementation of ttl e activities detailed in ttl e project 
description will require an expansion of ttle technical assistance team 
from ttlat of ttle parent project at Tanga. The composition of ttle 
present technical assistance team for the Tsetse Research Center and 
the Zanzibar activities are summarised in Table 1. 

The technical assistance team at Tanga will consist of an ento
mologist who will be the Tanga Team Leader, a Field Entomologist; plus 
an additional Research Entomologist; a Veterinarian and a Tsetse Fly 
Rearing Expert from the FAD/International Atomic Energy Administration, 
Laboratory, Vienna, Austria; a Training Officerj and a Mechanic. 

The team leader at Tanga will serve as the manager of ttle 
CB1ter and would be expected to provide overall technical guidance for 
the activities on Zanzibar. The Tanga team is' required to carry out the 
following activities: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

Monitor G. m. morsi tans on M<waja Ranch to gattler data on 
rate of ret'U'rn/buildup of tie fly population. 

Develop an aerial fly/pupae release method, making trials 
wittl both pupae and-adult F.l.ies. 

Conduct irradiation and other tests to determine ttle 
effects of sterile male vigor and longevity. 

Develop less costly feeding mettlods and rearing techniques 
for African conditions. 

Develop a variable colony of G. BUlsteni to be used in the ---release program on Zanzibar. The "Lnfrastructure used to 
develop the g. ~. morsitans colony will be utilized for 111is 
purpose. 

Carry out highly controlled testing on M<waja Ranch to test 
and evaluate different types of insecticides, dosage, and 
application techniques. 



- 15 -

(g) Monitor and evaluate all SmM techniques on the basis 
of cost effectiveness. 

(h) The training officer will be responsible for oryanizirg 
training activities for junior staff, counterparts, 
supervise practical training for visiting certificate 
level students and for other visitors to the Center. 

It should be noted that the fly rearing expert in the past has 
been contracted for from the FNJ/IAEA/Tsetse Research Laboratory. 
Throughout the life of the present research project, the prime con
tractor, the USDA (PASA) has sub-contracted with the FAD/IPEA laboratory 
in Vienna, Austria, for supporting technical services. These have 
includGd research on membrane feeding and blood preparation and the 
maintenance of a backup colony of flies for the Tanga laboratory. They 
have also designed and/or procured special materials and equipment. 
Their performance was judged to be excellent by the various review 
panels. The FAD/IPEA Laboratory clearly has pre-eminent capability 
in specialized tsetse rearing technology. Because of the scarcity of 
Americans with fi.eld experience in SIAM and in tsetse fly survey and 
control, the d8s~gn team proposes that USDA continue to sub-contract 
wi th FNJ/IAEA to provide for a fly rearing specialist (the present 
incumbent has indicated a desire to remain with the project) and one 
Entomologist. 

2. Technical Assistance - Zanzibar 

TIle technical assistance team on Zanzibar Island will consist 
of two Entomologists, one of whom will be the Co-team Leader and a 
Veterinarian. The Co-team Leader would be responsible for the initial 
surveys and ultimately for the tsetse control and SIAM activities. This 
team will conduct epidemiological surveys to determine the incidence 
of trypanosomiasis and other hemoparasitic disease in livestock and 
conduct entomological studies to determine fly densities and distribution 
and fly habitat. From the above baseline data for Phase II will be 
assembled. 

3. Technical Assistance - Consultants and Evaluators 

Consultants and Evaluators will be required in the following 
capacities: 

Environmental Assessment Team (eco
logist, economist) 

Technical AdviSJry Panel (Tanga 
and Zanzibar 

InsectQcide Application Specialist 
Experts in cost accounting, 

statistics and survey methodology 

Approximate Person/Month 

3 

12 
6 

4 
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In summary four scientists, a training officer and mechanic 
will be located at Tange in addition tD ti1ree scientists on Zar:Jzibar. 
One of tile Zanzibar scientists would be designated as co-team leader. 
The co-team leader located on Zanzibar would have authority delegated to 
operate his program as dictated by the Ministry of Agricul ture C'~I 

Zanzibar and responsibility tD undertake surveys and would ul cirnately 
be responsible for the control program in Phase II. An exchange of 
personnel between Tanga facility and Zanzibar for training purposes 
should be organized and employed. The Tanga team leader would have 
general responsibility for any transactions involving boti1 the Ministry 
of Agriculture, Division of Veterinary Services on the mainland (the 
Tanzanian Government agency responsible for the Tanga Center and its 
staff) and thP Z.anzibar Ministry of Agriculture (:"'esponsible for 
Zanzibar) • 



TABU: 1: EXPATRIATE TECHNICAL ASSISTANCE RE[}JIRE~NTS, PAF£NT Af\() PROFOSEO PfIJJECT 

LONG TERM Parent Project* Pro!2osed rOTH... 
FY 1~8 1~9 1~9 1980 1981 1982 -
Tan51a Center (Pers:m Uonths) 

Team Leader (Entomologist) (12) ( 9) 6 12 12 6 J6 

Research Entomologist (12) ( 9) 6 12 12 6 J6 

Veterinarian (12) ( 9) 3 12 12 9 36 

Tsetse Rearing E,~ert (FAO/IAEA) 12 6 6 12 12 6 36 

Training Officer 3 12 12 9 36 

Mechanic 6 12 12 6 J6 

Sub-Total (00) (39) 30 72 72 63 216 

Zanzibar 

Co-Team Leader (Entomologist) 3 12 12 9 36 

Entomologist) 3 12 12 9 36 

Veterinary/Pathologist 3 12 12 9 36 

Sub-Total 9 36 36 27 108 

TOTAL LOl'&-lEAi:. 39 108 108 69 324 

~ILTANTS 

Tanga 3 5 4 1 13 

Zanzibar 2 6 2 2 12 

TOTAL CONSULTANTS 5 11 6 3 25 

* Parent project services are non-add. 

..... 
(]) 
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4. Local Hire Labor 

A variety of personnel will be required for bottJ the Zan~ibar 
and Tanga project sites for all foul' project years. These requirements 
are surnmaized below; 

Table 2 ; Local Staff - UEAID Contribution 

Position 

Sr. Administrative Officer 
Secretary 
Office Assistants 
Laborers and Drivers 

8. Zanzibar 

Sr. Administrative Officer 
Secretary 
Office Assistants 
Laborers and Drivers 

Table 3 : Local Staff - TanGov 

A. Tanlila - (Tanzania Ministry 

sta tion Manager 
Entomologist 
Admin.and Support Staff 
Laborers 

Number 

I 
I 

10 
30 

1 
1 
2 

12 

Contribution) * 
of A~ricul ture) 

1 
1 
2 

6J 

8. Zanzibar - (Minist~ of Alil!iculture) 

Assistant Team Leader I 
Research Officer 2 
Laboratory Technician 1 
Laborers and Drivers 22 

* See "Inputs by the Host Government", Part II. E. 

46,800 
34,800 
5,400 
4,56] 

30,000 
24,000 

5,400 
4,560 

36,000 
8,000 
5,400 
4,560 

36,000 
18,000 
21,600 
4,5ED 
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Table 4 SLITlITIary Technical Assistance and Personnel. 

TANGt\ -
USAID -a. Team Leader (Entomologist) 
b. Research Entomologist 
c. Veterinarian 
d. Mechan:l.c 
e. Tset"se Fly Rearing Expert (FPD/TAEA) 
f. Training Officer 
g. Adm:!.nistrative officer 
h. Secretary 
i. Office assistant 
j. Laborers and Drivers 

TANZANIA Go\'£RN~NT 

B. Entomologist Co-Manager 
b. Station Manager 
c. Adninistrative and Support Staff 
d. Laborers 

ZANzmAA 

USAID -
a. Entomologist (Co-Team Leader) 
b. Entomologist (FAO/IAEA) 
c. Veterinarian/Pathologist 
d. Junior Office Assistant 
e. Secretary 
f. Office Assistants 
g. Drivers and Laborers 

ZANZIBAR GOVERNIvENT 

a. Assistant Co-Team Leader 
b. Research Office Assistants 
c. Laboratory/Technician 
d. Laborers and Drivers 

1 (expatriate) 
1 II 

1 II 

1 " 
1 " 
1 " 
1 (local hire) 
1 II 

10 " 
30 " 

1 
1 
2 

8J 

1 
1 
1 
1 
1 
2 

12 

1 
2 
1 

22 

(expatriate) 

" 
" 

(local hire) 
" 
II 

" 
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4. Training 

Participant training will consist of twelve person years. It 
is planned to send t:i1ree Tanzanian nationals ....no are A-level Certificate 
holders for university studies abroad leading to two B.Sc. degrees in 
EI1tomology and one B.Sc. in parasitology. All other Tanzanian 
personnel will receive on-t:i1e-job training to enable t:i1en to carry out 
t:i1eir duties efficiently and develop the cadre of trained personnel 
discussed in the outputs section (see Part II. C.). One Technician 
will be assigned to Tanga to oversee and provide training on Zanzibar 
and at t:i1e Tanga Tsetse Research Center. 

5. Equipment and Supplies 

Seven four-wheel drive vehicles wit:i1 spares are to be purchased. 
Three vehicles will be assigned to Tanga and three to Zanzibar, with 
the seventh vehicle being purchased in 1981 as a replacenent vehicle. 
Availability of spare parts and servicing are crucial factors in main
taining vehicles for necessary project activities. Landrovers have 
been selee ted as the best type of vehicl es.for the project becausB-;of 
ti1e availability of spare parts and service. (See Waiver Request, 
Appendix H.). 

One 2~ ',:on truck will be used to haul feed to the goats in the 
host feeding operation at Tanga and to transport the large number of 
workers engaged in that operation to and from designated pick-up 
stations on Tanga. Many workers reside at a distance from the Tanga 
facility, and absenteeisn is commonly as high as 25"/0 when transportation 
is not provided. 

The project will also provide one tractor and covered trailer 
will be required for Zanzibar to be used for t:i1e survey personnel. A 
tractor is more appropriate than a truck for the conditions on Zanzibar. 

Small quantities of various insecticides will be required for 
ti1e testing of application meti10d and dosages. If procurement waivers 
are required ti1ey will be prepared by UffiID and obtained prior to 
purchase. 

Commodities other than transport will be mainly those associated 
witi1 equipping the laboratory on Zanzibar, plus expendable supplies 
necessary for normal daily operation of ti1e laboratory and the insectary 
at Tanga. Much equipment is designed and fabricated to fit the specific 
needs of ti1e project. The laboratory will be constructed and equipped for 
ti1e purpose of (a) diagnosing trypanosomiasis and oti1er henoparasitic 
diseases in livestOCk; (b) entomological studies of the tsetse fly and 
(c) office space to serve as a base of operations for the technicians on 
Zanzibar. 

The following itens of equipment will be required at the Zanzibar 
Laboratory:-
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Table 5 Zanzibar Laboratory Equignent 

Itan -
Centrifuges 
Dissectirg Microscopes 
Compound rAicroscopes 
Incubator 
Microtome 
Deep Freezer 
Air conditioners 
Sterilizer (steam) 
Drying Oven 
Distilled water apparatus 
Lab-glassware 
Standby generator 
Tools - metric (82 pc) 
Washers;" dryers 
Refrigerator 
Hypothermographs 
Autoclave 
Photostat machine 
Two-way Radio system 
Typewriter (manual) 
Office Furniture and Filing 

cabinets 
Calculators (Desk) 
Hand calculator 
Camera attachments 
Animal tatoo machine 
Ao Bright hire Hemocytometers 
Bunson Burners 
Mortar and pestle 
Windscope 
Raingauge 
Hand anemomet.::::
Mettler Balance 
Hydrometer Set 
Deluxe 60 min. Bell type timer 
Transformer 
Automatic Power Sewer 
Microchemalocrit Centrifuge 
Veterinary Surgical Kits (drips, 

scapels, hemostats, scissors, 
needles, syringes etc.) 

Aluminium Screen 

Number 

2 
3 
2 
2 
1 
1 
6 
1 
2 
1 

1 
4 
1 
2 
3 
1 
1 

3 

3 
3 
1 
2 
4 
3 
2 
2 
2 
4 
2 
1 
4 

10 
1 
1 

1 
20 

Price/each 

S 1,000 
roo 

1,800 
1,000 
2,9]0 
1,000 

6)0 
1,500 

200 
400 

2,000 
10,000 

250 
800 
500 
:00 

1, gJ~' 
1,400 

20,000 
200 

5,000 
500 
1m 

1,000 
9] 
50 
25 
10 

200 
150 
200 

1,200 
100 

50 
40 

250 
9]0 

5,000 
30 

Total -
2,000 
1,800 
3,6)0 
2,000 
2,3]0 
1,000 
3, GJO 
1,9]0 

400 
400 

2,000 
10,Om 
1,000 

800 
1,000 
2,100 
1,9]0 
1,400 

20,000 
600 

5,OJO 
1,500 

4SJ 
1,000 

100 
200 
75 
20 

400 
300 
800 

2,400 
100 
200 
400 
250 
9]0 

5,000 
EllO 

178,495 
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In addition approximately $1,000 pia and $3,000 pia for 
expendable office supplies and laboratory equipment are required 
respcc tilJel y. 

Aircraft service~ are required in Phase ..L. tn test pesticide 
applications and pur~e/fly release and $16,000 per annum is budgeted 
(approximate]~' ~ hrs/p.a. at a rate of :5250/hr.). Aerial spraying 
will ~c done by .a professional operator skilled in the technology of 
a~rial application of pesticides and with specially designed equip
ment for aerial spray against tsetse. A proprietary procurement 
waiver will be required if UffirO contracts with the same company that 
provided the services at M<waja Ranch. Total Phase r services are 
estimated to cost about ~40,000. This amount is within the waiver 
authority of the mission director and therefore if necessary will be 
reviewed by USA.ID at such time as necessary tn procure the services. 

7. Facilities and Construction 

Housing for five technicians in required. Two houses will be 
purchased in Tanga at an approximate cost of approximately $30,000 
each. USt\ID intends tn rent three houses formerly used by U.S. 
Consulate on Zanzibar and, ther8fore, no construction is required for 
housing on Zanzibar. However laboratory/office facility will be needed 
on Zanzibar. Tile Zanzibar Government has agreed tn provide a 1/4 
acre plot at their Veterinary officer's station on Zanzibar. Prelim
inary estimates for this facility are approximately $52,000. (See 
Appendix G, for 611 (a) Certification.) 

E. INPUTS BY HE HOST GOV£RN'-'ENT 

The Tanzanian Government will give financial aid on the Main
land (approximately Shs. 800,000 per annum) to support the Tanga 
facility at approximately the present level of activity. 

The Government of Tanzania has, in addition to the Ministry of 
Agriculture on the Mainland, a Ministry of Agriculture for Zanzibar 
and Pemba Islands. The Zanzibar portion of the project would be 
implemented through the Ministry of Agriculture for Zanzibar and Pemba. 
On Zanzibar a suitable lot will be provided for a headquarters/laboratory. 
Field and counterparts will be salaried and provided by the Ministry 
of Agriculture, Zanzibar. Electricity, water and repairs to the 
laboratory will be the responsibility of the government, except in 
case of emergencies. Telephone service will also be provided by the 
government, including official telephone calls within the country of 
Tanzania. 

Personnel to be furnished by the Tanzania Government are 
illustrated in Table 3 : Local Staff - TanGov Contribution. This 
includes a variety of laborers and support staff plus counterpart team 
leaders for both Tanga and Zanzibar. 
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A Tanzanian shillirg contribution 1D a ~st Fund 1D be used 
on UfAID projects in Tanzania will be paid at the rate of Shs. 21,6)0 
per annum per expatriate technician. 

F. IMJffi ASSUMPTIONS 

This project is supported by the following assumptions:-

1. At the World Food Conference in Rome, 19j14, major attention 
was given tn the restraints imposed on developing African countries by 
the presence of tsetse-borne disease. Different methods are now being 
developed tn control tsetse and trypanosomiasis. USAID will make a 
significant contribution by virtue of its leadership role in applying 
SIAM technology developed in the United States. IntLTnational parti
cipation in assisting developing countries in achieving control with 
SIAM could be expected after the technology is fully developed and U.S. 
input ceases. 

2. Tile Tanzania Government is cognizant of the magnitude of 
the tsetse fly problem and will continue financial and manpower support 
for the program. It has plans to initiate certificate level training 
for tsetse control field officers in January 19j19, and to prepare for 
eventual mainland control programs. 

J. The field operational sites will continue to be available. 
Since 19j14, the field site used for the fly release program has been 
the M<waja Ranch, located about 100 km south of Tanga. The Ranch is 
a subsidiary of Amboni Estates, a privately-owned corporation with an 
extensive sisal plantation in the Tanga Region. The Ranch site was 
considered to be marginal for sisal but is potentially excellent range
land. Over the 18 years the Ranch has been in operation, an excellent 
herd of about 10,000 head of indigenous cattle has been developed. 
The herd is grazed on roughly 100 square miles (64,000) acres on that 
portion of the ranch currently being used for the release program. The 
Ranch management, which had already initiated the construction of a 
tsetse fly barrier along one side of the Ranch, agreed to allow the 
Ranch to be used for the test site. In exchange a one km wide cleared 
barrier was completed around the Ranch with project funds. This pre
caution was necessary to prevent reinvasion of wild flies from outside 
ttle Ranch during the SIAM release period. The Amboni Estates made 
caterpillar type tractors, other equipment, equipment operators and 
laborers available at cost for barrier construction. Also housing for 
project employees was constructed on the test site with project funds. 

From the: standpoint of location within the target coastal 
G. morsitans belt, the facilities made available for use of the team 
and the excellent cooperation of the ranch manager, the availability of 
a landing strip on the ranch and the cattle herd, the ranch has proven 
tn be an excellent research site. It is assumed that the ranch will 
continue to be available for those portions of the 
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develo~ent activities during the present project which require a field 
release si teo 

Furti1er technical developments on aerial release of pupaej 

tnmplete moni taring of the fly population and disease 
incidence on the rrulch following completion of the SIAM 
release program; 

Some training activities; and 

At an appropriate date, a g. pallidipes release program. 

The project will continue to provide technical advice tn the 
ranch management on tryr-anosomiasis diagnosis and treatment and on 
methods of barrier maintenance with and without SIAM, vegetation 
management, range management, fire control and the like on a TOY basis. 
This assistance is logically part of investigatory and training 
objectives of that project related to refining integrated disease 
control methods in the Tanga RBJion. However, as the control of G. 
pallidipes, the second major vector, could not be attempted in the -
ranch in this project, the ranch management may elect to attempt to 
control or eradicate g. pallidipes using insecticidal spraying as they 
have in the past. Second, preliminary investigations of the feasi
bility of tsetse eradication in portions of Tanga RBJion are being 
made by a German technical assistance te&n. Such donor activity is 
not likely wi thin the project's lifespan. Should either event occur, 
another field operation site would be required because of insecticide 
contamination and possibly costs incurred to develop facilities and a 
barrier around the release site. 

Should the M<waja Ranch not be available throughout the ellti!~ 
six year life of project or should an active eradication program be 
planned for Tanga rBJion, substantial modifications of the Tanga program 
and facilities (with other cbnor assistance) might be justified. 

Several oth er al terna tive field operational sites are available: 

(a) Mzeri Hill Ranch initially considered for the SlRM 
r8ease but r3j~cted because of the high cost of barrier 
construction and poor herd and range managemsnt. Barrier 
construction and maintenance would be required. 

(b) Two National Ranching Corporation Ranches (Morogaro 
Di~trict) used by M.A.T.I./Morogaro for practical training 
of students in range and ranch management could be used for 
tsetse officers training course. Barrier construction would 
be necessary. 
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(e) Mafia Island - believed to have 2,. brevipa;pis in
festation (but not Q. pallidipes) and as it is ~solated 
fran the Mainland would have similar advantages tl::J 
Zanzibar Island and would not require barrier construction. 

G. Other Donor and USAID Assistance 

Related Host Government Projects 

The Tanzania Government, using funds from a USAID loan, has 
purchased equipnent, for the clearing of 285 square kilometers of 
tsetse fly barrier in the West Lake REgion of Mainland Tanzania. The 
barrier construction was initiated in FY 1975 and is scheduled for 
completion in FY 1979. Tsetse eradication is planned through the use 
of insecticides. West Lake is expected to become a significant live
stock producing area following control of tsetse infestation. As of 
August 1978, no other tsetse eradication activities are being under
taken in Tanzania, although others are under consideration. 

On Zanzibar FAD's contributing significantly to livestock 
improvement. FAD is already involved in a tick control program. In 
addition FAD plans to train personnel for seven livestock/veterinary 
centers. Livestock technicians will be trained in disease identifi
cation. This effort will provide complementary assistance in the 
Livestock Disease Survey planned for Phase I. The Zanzibar Ministry of 
Agriculture also has other livestock :development activities including 
a DANIDA sponsored tick control efforts, an artificial insemination 
bull stud farm, and a dairy processing p] ant. 

Other Research 

Various other international agencies are involved with research 
on the SIAM (see Appendix E.). The parent project benefitted from 
cooperation with these groups. This project will continue the exchange 
through USAID cooperating agreements with FAD and informal correspondence. 
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m. proJECT AN'\L YSIS 

A. Technical Analysis 

1. SU1M - The Technology 

The sterile insect release method (SIAM) is a genetic or 
autocidal method vIlich employs a pest species for its own demise - a 
sex-killing mechanism. Present investigations of this concept against 
tsetse flies in Africa involves induced sterility in tile male sex lII1ich 
must compete with the normal males of a residual population. The 
desired impact of released sterile males is dependent upon a higher 
ratio of sterile to normal male flies which c~uses a population 
decline and san theoretically produce lOa/a genetic death in a pest 
popula tion . 

The forebearer and model for SU1M research was the successful 
and to date unsurpassed, screw-worm, Cochlioniyia hominovorax, eradi
cation program applied in the southern United States. What is generally 
not known is that this concept was nutured during a period of more 
than 20 years of research, often with negative results, before its 
significance and value was finally established. The ultimate verifi
cation was finally achieved by screw-worm eradication on the island of 
Ouracao. Parallels can be drawn between the documented screw-worm 
SIAM research and the evolution of on-going tsetse fly research in 
Africa based on the concept of male sterilization. For example: 

Screw-worm (late 1940's) A technique for sterilizing adult flies by 
rediation induced dominant lethal genetic mutation was 
developed using X-rays. A laboratory was established in 
Texas and a small coastal island was selected as a field 
test site. Results were nil because of the unfavorable habitat 
for released flies. 

Tsetse fly (1960's) - Tests were conducted on a small island in 
Lake Kariba, Rhodesia, wi t:h Glossina morsi tans in which a 
high level of control was ac~ved but did not conclusively 
produce tile eradication technology. 

Screw-worm (1950's) - A project was implemented in Florida on a 
portion of the mainland but reinvasion by flies outside tile 
study area negated conclusions or proof of the SIAM technulogy. 

Tsetse (1970's) - A field trial was performed on mainland Tanzania 
where efforts were made to isolate a target population of 
tsetse flies. Reinvasion negated ausolute proof of eradi
cation. 

Screw-worm (1950's) - The technique was tested again on an island 
two miles off the coast of Florida. Once again reinvasion from 
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the mainland population thwarted attempts to demonstrate 
complete population elimination but p.~nciples were 
established. The first successful appl~ation of the SIAM 
was on ttle isolated island of Curecao in ttle Carribean.J 

Tsetse (1979) Zanzibar Island is available to provide the 
necessary re quirements to fully demonstrate th e SIAM against 
tsetse. No other known area with the test site characteristics 
of isolation and single, laboratory-colonized species exists, 
Preference for conventional control techniques could result 
in the removal of an excellent and perhaps only opportunity 
to determine the efficacy of the techni~e. 

Screw-Worm (19BJ' s) - The United States was offIcially declared 
free of screw-v.orm damage in 1966. 

The success of the SIRM concept occurred during a period Yklen 
discoveries were mounting on the magnitude of insecticide resistance 
among major insect pests and when the USE of toxic pesticides were 
being spurned by public opinion. Its effectiveness at such a time 
virtually guaranteed support for research into methods of genetic 
control for other pest species. In the late 1960's the list of pest 
insects involving sexual-sterility research was more than 40 species. 
Yet, none have yet had the high dBJree of success the screw-worm program 
produced. This prompts the question: If the principles for SIRM 
were established then why has it been so difficult to extrapolate 
these principles to other pest insects, say, the tsetse fly in Africa? 
Part of the answer according to a few scientists is that research on 
genetic control has suffered from an unwillingness to depart signifi
cantly from the precise principles of SIAM. One of the outstanding 
features of genetic control, its specificity, also contributes to 
weakness. Each program must be tailored to take advantage of the 
unique weakness each pest species presents. What also must be realized 
is that some pest species, at the prese~t level Gf our knowledge do 
not lend themsElves biologically to the rigorous cons~aints of the 
SIAM. It is believed, based on research performed in Africa, that the 
SIAM would be a most efficient complementary tool for the tsetse fly 
pest management. No other system of insect population control has 
the feature of greater effectiveness as the natural population declines. 

D.Jrrent methods of tsetsB fly control require the application 
of insecticides either from the ground or air. These techniques are 
efficient when properly applied and a high population density of 
tsetse exists, bL.:t highly inefficient in terms of number of insects 
killed with the natural population density is low. In marked contrast, 
the SIAM is efficient when the natural po~ulation density is low and 
inefficient wh8l1 the population density is ~j1h. ThLIS the two systems 
are complementary allowing the int:'.uductian of non-pelsistent insecti
cides to lower population while permitting a follow-up operation with 
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sterilized males. The validity of this conclusion can be strikingly 
shown in theoretical models based on estimated population trends. 
Assuning a tsetse population was reduced to a low lev81. with insecti
cide then the theoret~al trerd of a low...oensity tsetse fly population 
averaging 200 f1.ies/mi when subjected to SJRM can be illustrated as 
follows: 

Table 6 Tsetse Population Pattern with SJRM * 

Period Natural Population Natural Number of Estimated Asslll1ed 
of Rs- without inter- Population Sterile Ratio of Ratio of 
lease ventinn Density at Males Sterile Sterile 
(months) beginning Released to to Fertile 

of each each Fertile Males 
period with period Males 

SJRM 

0-3 200 No males & 200 SUO (30 3:1 75 
fBTlales equal per month) 

4 - 5 300 " " " 74 450 4:1 22 

7 - 9 450 " " " 22 225 7:1 4 

10-12 675 " " " 4 112 16.5:1 1 

*IAEA, Technical Report No. 44, 1965. 

The brief synopsis identifies the SlRM concept. However, it 
should be placed in prepare perspective with programs aimed at the 
control of African animal trypanosomiasis. The 1974 World Food 
Conference, under the aegis of the United Nations, passed a resolution 
urging FAD to initiate a program to control animal trypanosomiasis 
throughout Africa. A five-year preliminary phase is urderway to be 
followed by an operational program estim~ed to require 40 years to 
a~ieve control over some five million km of dry savanna and 2 million 
~ km of the w8~te~ savanna areas. 

Control methods which are readily and widely BTlployed in the 
past were aimed at rBTloving the tsetse fly habitat and its food 
source. This involved clearing the natural vegetation Yklich the tsetse 
r8quil~d for shelter and met with different degrees of success depend
irog u~on how the land was utilized and whether erosion 'changes in 
wai:ershed vegetation were dratically altered. It is understandable 
that eradication of wild game species, which are the trypanosomiasis 
reservoir and tsetse fly food source, would nevertheless be disfavored. 
Almost all present day control methods depend on the use of insecticides. 
The most widespread technique over the past several years has been 
primarily the use of DDT and Dieldren, both persistent chlorinated 
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hydrocarbon insec:ti~ides. Extensive eradication cam!Jaigns, chiefly 
in Nigeria, have proven that application of these compounds to the 
resting sites of tsetse flies to be an effective eradication qr con
trol technique. In fact, the use of persistent insecticides remain 
the only proven technique. As of 1977, resistance to insecticides 
had not been repor'ted for tsetse fly, but no systematic monitoring 
progra."TI to detect resistance has been carried out in Africa. There is 
no basis for assuming that pesticide resistance would not occur if 
populations are pressured by in~ensified use of pesticides. 

As of 1978, tsetse fly control or eradication programs were 
recorded from 18 African countries, viz - Botswana, Central African 
Emperi, Ivory Coast, Kenya, Malawi, Mali, Mozambique, Niger, Nigeria, 
Republic of Cameroon, Chad, Rhodesia, Rwanda, South Africa, Tanzania, 
Uganda, Upper Volta, and Zambia. At present large-scale control 
operations are planned in 33 African countries under the auspices of 
FAD and WHO programs. Due to the lack of more environmentally and 
economically sound measures and the urgency for freeing land in Africa 
usurped by disease tr~nsmitting tsetse flies, strong arguments favor 
campaigns that employ toxic compounds that have been abused and 
restricted in other parts of the world. The argument is that eradica
tion could be achieved generally with a single application of a 
persistent pesticide and for economic and operational reasons would be 
the most desirable. It is argued against control operations which v~uld 
result in increased pollution over time in the case of pesticides and 
increase the ri=k of development of resistance to chemicals employed. 

Current interest and active research into alternatives to such 
schemes involves (1) use of compounds which have no residual effect 
and are applied as aerosols in very low dosage; (2) genetic control 
methods; (3) physiological meti10ds (growth inhibitors, attractants). 
None of the f~ndings so far have demonstrated eradication potential. 
Trials with non-persistent insecticides have been conducted in Botswana 
Rhodesia, Rwanda, Tanzania and Zambia which have demonstrated control 
at dosages ranging from 6 to220 grams actual ingredient (a. i.) per 
hectare. In Zambia, 1600 km were treated with five applications of 
ultra low volume Endosulfan and pest-spray surveys indicated that 
G. m. morsitans was eradicated except near unsatisfactory isolation 
barriers although survey results were only reported 1.5 years post 
spraying. Other lesser successes have been achieved which emphasize 
the differences in control uersus eradication. Research is being 
continued to develop safe and effective compounds and delivery systems. 
A distinct advantage exists in utilizing the more desirable features 
of this technology with other post management technology such as SIAM, 
as previously outlined. Overwhelming evidence exists that man's 
unilateral approach to curtailing insect-caused damage ~las r:r lUI ted in 
the biological superiority of its adversaries' technology. Insects 
can rapidly adapt to such a singular approach, even against highly 
toxic and diversified poisons. We desperately need the latitude 
afforded by an arsena of both biological and technologically united 
remedial measures. Physiological approaches involves the development 
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of a new generation of pesticides. These compounds are comprised 
of molecules which inte~fer with natural physiological functions. 
Studies have been initiated in a number of laboratories with 9rganic 
compounds of high specificity which can kill, sterilize, prevent 
growth, and lure tsetse to a preselected point. Most promising are 
certain of ttle insec t grow'th regulators such as the juvenile hormones. 
No ~stan to deliver laboratory findings to the field has yet been 
discovered. 

In 'the context of providing '.;ne developing world 'the benefit 
of modern technology, me'thods should be introduced which replace 
ineffective or destructive traditional approaches to tsetse-borne 
disease abatanent. It is clearly desirable that me'thods divorced from 
conventional useage of persistent insecticides be developed. Such 
compounds persist but unfortunately not where they may have been 
placed for use. Never has such world-wide attention been given to 
the vast tsetse problem or control programs planned of such magnitude 
against Africa's bane. Ecologically and economically safer measures 
would offset 'the potential abuses of 'the environment 'through 'the same 
processes of requiring newer and more toxic compounds to compensate for 
resistance. Of 108 species of medical and veterinary importance due 
to their destructiveness, only two species which have not been proven 
to be pesticide resistant - Glossina and Phlebtomus (sand flies). 

Tanzania can be considered 'the birthplace of tsetse fly research 
and control since discovery of 'the trypanosomiasis/tsetsefly vector 
relationship was discovered 'there. Control operations were inten
sively conducted in 1925 and for 35 years following. The Tropical 
Pesticide Research Institute located in Arusha, Tanzania, contributed 
Significantly to the development of insecticide application techniques 
including 'the more modern aerosol dispensing equipment. yet, after 
more than half a century, ED percent of 'the mainland Tanzania land 
area remains tsetse fly infested wi'th only some five percent having 
been reclaimed. 

USDA/UEAID has pursued a line of research wi'th SIRM which 
offers a proven technology from our own country. Chief among our 
reasons is 'that research with tsetse flies, particularly G. m. morsitans 
has revealed its high vulnerability to genetic control metl,ods. 
Al though it is unlikely 'that SJRM could ever be used alone it can 
sul=plement more environmentally destructive me'thods and 'thooreticeJ.ly 
be used to eradicate tsetse flies from a selected area. Achievements to 
date in Tanzania include 'the (1) demonstration of mass rearing capa
bilities by producil1J at Tangs 'the largest colony of Q. !!l' morsitans 
in existence; (2) sterilizing and pacKaging flies for release; and 
(3) control of the species using an integrated system of population 
reduction with non-persistent insecticide application followed by 
sterile male release. Eradicati:m was 'thwarted by the inability to 
isolate an experimental population on mainland Tanzania - i. e. to 
construct an island on the mainland. 
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V/hat remains is to fully exploit ttle potential use of SIAM 
technology to the point of tsetse eradication ttl prove its efficacy 
to the international scientific community and to other African 
nations, viz Upper Volta and Nigeria, where SIAM research is being 
pursued by the French and German donor agencies. The opportunity 
exists utilizing Zanzibar Island where one species of tsetse fly 
G. austeni prevails in isolation from its mainland popUlation. The 
r~ote probability of reintroduction through modern transportation 
could be orevented by quarantine. The unique features of isolation 
by the Indian Ocean, having a species of tsetse fly that is colonized 
in Europe from specimens supplied from Zanzibar, ttle interest of the 
host government and the Zam.:ibar Ministry of Agriculture, a support 
facility on mainland Tanzania minutes away by airline ~nnection, and 
expertise available tlrough a PASA. with the USDA would expedite 
completion of the test of demonstrating the operational application 
of SIAM. I~ is roo longer d decision whether to test SIAM technology 
against tsetse flies but wheti1er we wish to participate in offering 
our own technology in a valid way. Other options such as abandoning 
ttle program and offering the accomplishments so far aChieved, soli
citing multinational take-over, or contracting the work represents a 
marked interrupticn to a phase of research for which a final answer 
is near at hand. The lack of tsetse fly specialists, the time to organize 
and implement programs in Africa and the risks involved all suggest 
a responsibility by USAID and USDA to complete a job undertaken. In 
various sections of this report a plan is offered to advance the 
knowledge of SIAM in tsetse fly control and to provide a basis for 
the expansion of this technology throughout some 33 African nations. 
The facilities in Tanzania and the presence of the most ideal test 
site - Zanzibar - represent a positive and totally unique opportunity. 

2. The Application of the Technology 

(a) Zanzibar - The Physical Environment 

Zanzibar covers an area of 1650 km
2

• The land is flat, ttle 
highest point being 130 m above sea level. The cl:imate is 
warm and humid throughout the year; the wind is from the north
east from Oecember to March and from the south-west during the 
rest of the year. The average rainfall over a period of 30 
yeers wa~ 1558 mm; April and May are the wettest months; there 
is a second wet season in November and December but some rain 
falls in even the driest months, January (EO mm), February 
(S7mm) , and June -August (44-51 mm). 

The Island can roughly be divided into two halves by a 
north to south line. In the west are deep, rich soils where a 
variety of crops (cloves, coconuts, bananas, cassava, yams etc.) 
are grown. In the east and south soils are much poorer and 
coral rag ridges are frequently exposed or just below the 
surface. 
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Sane virtiJally undisturbed forests (e. g. jazani forest) and 
thicket occurs. Some shifting cultivation is practised. 

Livestock: Accordi.r"g to the livestock census of 1974 
there were 19,122 cattle and 11,206 goats on Zanzibar. Most 
cattle are in the west and north, kept by the arable farmers 
who each own some J acres of land with perhaps 1-4 cattle. A 
herd of 20 is exceptionally large. During the day the cattle 
graze on natural pasture under cloves or coconuts, fallow land 
between cassava and other crops or on waste land. Few animals 
are kept in the eastern and southern parts of the Island but 
sarno government ranches have been established. 

(b) The Tsetse and Trypanosomiasis Situation - Zanzibar 
Animal trypanosomiasis was first disgnosed on Zanzibar in 1908 
but it was not until as late as 1945 that the first tsetse 
fly was identified. Prior to that time it had been assumed that 
the diseaf,a was mechanically transmitted by other species of 
biting flies, although latter doubt was expressed that this 
could be so. The commonest tryp~nosome is Trypanosoma 
congolensej Q. austeni is the only species of tsetse fly present. 
This species does not attack man (hence there is no human 
sleeping sickness on Zanzibar)j is small and inconspicuous and 
thus had escapted notice for so long. 

The present extent of the constraint of trypanosomiasis on 
the livestock industry is unknown. Formerly "excellent 
veterinary records of trypanosomiasis cases in livestock through
out ttle Island (all microscopically confirmed) were kept 
(undated report - but probably about 1963 - by G.H. Turner, 
Tsetse Officer), which assisted in the identification of tsetse 
infested areas. 

From 1945 to 1950 at least 7796 cattle with suspected 
trypanosomiasis were examined and 1365 were confimed to have 
the disease. (Report by O. L. Johns, E.A.T.A.O. 1951). No 
attempt is made at present to conclusively diagnose trypano
somiasis; animals displaying visual symptoms are treated wi th 
8erenil. Some prophylaxis of govemment-owned cattle is under
taken. Livestock are not kept in the vicinity of dense infesta
tions of G. austeni and the impact of the disease should thus 
be measured in terms of areas of suitable grazing incapable of 
utilization as well as in actual cases of trypanosomiasis. 

Following the discovery of G. austeni on Zanzibar in 1945 
a detailed survey of its distribution was undertaken from 1948 
to J.95O (report by O. L. Johns, 1951). Apart from fly rounds 
in a few areas, I'klich were discontinued in the mid-sixties, 
and a limited experiment with Dieldren applied to a tsetse 
infested area by hand sprayers, no further studies have been 
unaertaken. In 1948 - 1950, Q.. austeni was widespread over 
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~~nzibar with numbers varying according to the suitability of 
the habitat. Forest and coral rag thicket were considered 
to be permanent habitats [t.'1e Jazani Forest probably contains 
the densest infestation). Open areas, such as the wanda 
grasslands in the centre and east of the Island were avoided by 
the fly, alti10ugh it occurred in the buS, around the perphery. 
The most complex situation was in the cultivated areas in the 
north-west of the Island. Tsetse may have only penetrated 
cultivated areas in the wet season, but some forms of cultivation 
may have provided shade m be a permanent habitat enabling 
breeding m take place even in the dry seas:Jn when the fly is 
under the most severe climatic stress. Clove and cOGonut farms, 
if kept clear of shrub undergrowth, were considered unlikely 
to harbour tsetse throughout the year. The type of cultivation 
in the west of the Island, even if not providing a permanent 
habitat, is such that it provides sufficient cover for the fly 
to range OV8r relatively large distances, especially in the 
rain~j. 

Currently, the control of trypanosomiasis is attempted 
soLeJy by chemotherapy and chemoprophylaxis. This is costly 
and cannot lead to eradication of the disease. Limited tsetse 
control to reduce the trypanosomiasls challenge to livestock 
would be feasible, but as oper~tions would have to be conducted 
at regular intervals for the forecseable future the cumulative 
costs ... .auld be high. The fact that Zanzibar is :m Island and 
that the tsetse population there is thus is:Jlated from other 
fly population on the mainland makes eradicating the disease 
by vector eradication an attractive possibility. Although the 
costs involved might be high it would be a one-time cost l'kJere
as the economic benefits would accrue over all future years. 
Techniques are available which, given a well-organised campaign, 
suggest that eradication \'.Ould be feasible. 

[c) Tsetse Distribution and Incidenc3 of Trypanosomjasis 
Survey. G. austeni is not attracted to man and so studies 
will have to be conducted using a bait ox. Little fly activity 
occurs during the middle of the day and most meaningful catches 
are obtained early in the morning and in the evening. There 
is probably no fly activity at night. Traps have been little 
used to catch G. austeni 3.nd the efficacy of design such as the 
Langl"idge trap-and the relatively recently developed Challier 
trap should be tested. If effective, the disadvantages of 
always havirg to employ a bait ox would be overcome. 

Surveys should include traditional systematic fly rounds 
carried out over at least a year th~ugh representative 
vegetation types, but should mainly depend on thorough survey
ing throughout the Island. Whereas it will be necessary to 
obtain some idea of wet season dispersal it will be most important 



35 

to accurately determine the p.xtent of fly distribution during 
the hot-dry season (Janual)t - March). At this time of the 
year G. austeni will be most restricted in its dlstributio~ 
and insecticide spraying operations of the permanent fly 
habitats will be conducted at this time. Studies dur~ng at 
least two hot - dry seasons need be req.Jired if m8i3.ningful 
results are to be obtained. 

Certain r .;ological studies will be complementary to the 
detailed distribution surveys. In addition to determining 
the hot-day season habitats it will also be necessary to 
determine the resting areas of the flies within the hot-dry 
season habitats. Evidence suggests (Johns, 1951), that G. 
austeni rests during the day within one meter of ground; this 
requires confirmation in the r&~C;8 of permanent habitat 
occupied by the fly. The night restirlg sites of G. austeni 
should also be determined in the hot-dry season h:ibitats"
(probably primarily forest and thicket) in the eastern half 
of the Island, to confirm whether, like other Glossina, this 
species rests on the upper surface of leaves at night. 

(d) Epidemiologtcal Surveys of Trypanosomiasis 
It is essential that a comprehensive epidemiological survey is 
carried out throughout Ala.se I and for at least six months after 
the fly has been eliminated. (Alase II). Mapping of the 
diagnosed presence of trypanosomiasis in domestic and wild 
animals will be necessary as one method of dp.termining the 
distribution of Q. austeni ~n the Island. Following fly 
eradication, the rate of disease eradication must be monitored. 

The samples should be taken frJm yearlings, mature 
animals and old stock. It is noted that weaned calves and 
yearlings are the most likely marker.s but older animals under 
heavy challenge may also show evidence of trypanosomiasis. 
infection. In addition, not less than two percent of the 
cattle in the non-tsetse tLY infested areas should also be 
examined to determine whether the carrier state exists. The 
possibility of transmission by biting flies oth er than by 
tsetse also req,Jires verification or rejection. Yearlings 
are probably the best markers in non-tsetse areas. It will be 
necessary to mark ar:ld identify each animal in th e test program. 
Animals showing positive response in blood smears or sero
diagnosis should be treated and eliminated from subseq.Jent 
tests and be replaced by an equal number of previously untested 
animals. 

It may also be advisable to investigate, to a limited 
extent the level of trypanosrmiasis present in wild pigs 5nd 
other wild faunas. This could probably be accomplished using 
the blood smear techniq.Je. If the trypanosomiasis infection 
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principal tsetse vectors turns out not to be feasible j 

consideration may need to be directed to reducing the popula
tion of wildlife rLservoirs, particularly wild pigs, as a 
method of disease control in Rlase II. 

Because there is only one graduate Tanzanian veterinarian 
service for both PB11ba and Zanzibar, a veterinary pa.ttlOlogist 
(not envisaged in the pro) has been added to the technical 
assistance team to conduct these ac~ivities. It will be 
necessary to train local veterinary assistants or proto
zoologists in the sampling and blood smear preparation techni
ques and in th e routine of clinical observations. It will also 
be necessarj to equip and supply a modest laboratory on Zanzibar 
for the preparation of blood smears and for the handling, 
refrigeration and shipping of seriological specimens. The 
same structure can be used during the project life as the 
project headquarters. 

It is probable t'1at a protozoologist from ILAAO or 
ISIF£ in ~Jairobi, wi til follow-up training by pro ject staff, 
can handle the on-site training of veterinary assistants on a 
TOY basis. Eitiler of tilese institutions could handle tile 
serio logical investigations of blood sample j until such time 
as a laboratory equipped to undertake such examinations exists 
on Zanzibar or in Tanzania. 

It is recommended that tile protocals for tile epidemiolog~cw 
surveys of trypanosomiasis surveys be reviewed by a qualified 
statistician for validity once uley are developed in detail 
by project staff. 

(e) bsecticide Application 
Several insecticides and application techniques could be used 
to reduce the tsetse population on Zanzibar prior to the 
release of the sterile flies. A1ase I therefore includes acti
vities at the Tanga Research Center to evaluate and s8lect the 
application te~~niques appropriate for Zanzibar conditions. 
Current tsetse control projects have used the following 
techniques. 

Application of Residual Insecticide Sprayed from the Ground 
This metilod is a proven method of tsetse control. It 
has been most extensively practised in Nigeria l'klere teams 
of sprayers have covered up to 12,500 km in a year spraying 
only the daytime resting sites of the flies during the 
dry season when they have r8treated to their permanent 
habitacs. COT wettable powder had been widely used in 
dryer areas and Dieldrin in wetter areas. Only lO-lBYa of 
the total area is sprayed. Earlier work in Zanzibar 



(Jahns, 1959) suggested that during daylight G. austeni 
rests beJow 1m acove the Jround. If this can-be confirmed, 
the highly selective applic3tion Df residual insecticide 
techniq,Je ~ight '.'Iell be the ted1ni(l.Je of choice in the 
cul tivated western areas of Zanzibar where aerial appli
cation Qf inse~ticide could have adverse effects on 
beneficial insects. Ln order to obtain the recessary 
persistence in the humid ccnditions of Zanzibar it would 
probably be necessary to use either DDT ffilulsion con
centrate or Dield~in. The ve~1 dense thickets found on 
Zanzibar in the coral rag arens, would make ground spraying 
difficult and expensive in these land areas. Finally, 
hBnd application requires trained personnel and close 
supervision. This factor reduces the desirability of 
this control method. 

Application of a Residual Deoosit of Insecticide Sprayed 
fror;l the Air by Helicopter: In Northern Nigeria 
G. morsitans, ~: palpa11s and techinpides have been 
eradicated from the air to resting sites. 

Dieldrin is the most satisfactory insecticide but 
Endosulfan has also been used. Helicopters have been used 
because it is more maneuverable than a fixed wing aircraft 
and can follow the ~~nderings of riverine vegetation or 
the periphery of vegetative ecotones. By flying at 4 km/h 
the rotor do\\.I1'Nash assists the penetration of the spray 
through the canopy. The ted1nique is less discriminative 
than th~ ground application method but only some 10-1~/o 
of the total area is treated. Helicopter application 
requires higher dosages (up to 100 ga/hec) of pesticides 
because the size of the droplets are larger. Problans of 
wind drift are also associated with this ted1niqJe. These 
would be limitations of such a ted1nique in the populated 
areas of Zanzibar. 

Application of a Non-Residual Insecticide Sprayed from the 
Ground: This method requires up to six spray cysles at 
intervals of 10-15 days for tsetse control. Because of 
labor and materials cost this is an uneconomic method which 
has been little employed elsewhere. It is not considered 
appropriate to conditions on Zanzibar due to dense vegeta
tion comprising th e tsetse fly hab ita t. 

Application of Non-Residual Insecticide Sprayed from the 
Air by Fixed Wing Aircraft: This method also involves up to 
six spray cycles at intervals of 10-15 days for control. 
Thi: techniq,Je has not yet been proven as an eradication 
method although highly effective control can be achieved. 
Whereas application of a residual insecticide by helicopter 
requires 800 - 1200 g/ha. of an organochlorine insecticide 



38 

using relatively large spray drops applied to 10-19fo of the 
area, the fixed wing ted-mi[J.Je covers the B1tire area at 
flight intervals of 200-300 m. five to six t:iJnes but the 
dose rate used is very 10'''' and t1"1e droplet size is in the 
aerosol range. Endosulfan is being a[1plied in Botswana at 
a rate between 6-12 g/ha per application. The snall drop
lets are carried by the air currents and the technique 
can only be used under stable atmospheric conditions. The 
effectiveness of this technique depends upon each fly 
coming in contact with the droplets. The method has been 
tested in Guinea under the vegetation and meteorological 
condi tions similar to those that occur in Zanzibar. It 
has not beB1 employed in areas of dense settlement and 
agriculture such as t~e western areas of Zanzibar. It 
would appear to be unsuitable for use in such areas as the 
widespread application of even very low doses of insecti
cide l'iGuld well cause significant mortality amongst insects 
beneficial to the farmers. The method might be applicable 
in the eastern half of the Island but even here caution 
would be necessary as the method depends for its SUCC8SS on 
some inSecticidal drift occurring, and thus some conta
mination of portions of the western half of the relatively 
narrow Island could well occur. 

Fhase I will examine these techniques and test them at ~waja 
Ranch in order t~ make suitable recommondations for Fhase II. 

(f) Labor 

Laboratory officers and field staff currently employed at 
Tanga will be retained for this project. Since the closing of 
the American Consulate is imminent, USAID has made arrangements 
to retain several guards and drivers. Additional laborers 
will be hired as field wori< is undertaken. Laborers are readily 
available at a salary or approximately $50 per month. The 
two administrative Assistants/Secretaries required at the 
Zanzibar site will also be retained rrom the Consul. 

There are no issues involved with obtaining the services 
of either the Tanga or Zanzibar support staff, however it is 
important not to allow a break in funding between the current 
and proposed pro ject. If thifl would occur much time would be 
lost in seekirg replacements. 

(g) Construction - Zanzibar Laboratory/Office Facility 

A RED80/EA engineer has provided an initial cost est:iJnate 
of $52,000. This includes a ~~ inTlation factor. USAID 
plans to contract with private engineering firm for construction 
of this facility. While the Works Ministry of Zanzibar could 
perform this service, their past record indicates work progresses 
very slowly. AID will therefore obtain engineering plans. 
from Zanzibar on a competitive basis. Preliminary plans and the 
611(a) Certification may be found in Appendix G. 
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8. Social Soundness Analysis 

1. Socio-Economic Olaracteristics of Target Population 

Zan.=icar r.as ::::nc of the highest average population density 
south of the Sahara with an average of 267 people per sq..Jare mile. 
In addition, i~ is among the most urbanised countries in sub-6aharan 
Africa excluding South Africa. In 1967, 53.ayo of the population lived 
in urban centers on Zanzibar. Most neighbouring countries have an 
average urban population of l~~ or less. 

UNFPA established a 2.ayo growth rate for Zanzibar's population, 
however, Moore (1971), q..Jotes a lower figure of 2.010' * Most 
authorities consider the UNFPA figures accurat.e and reliable, The 
population is youthful with 49/0 being nineteen years of age or less. 
Zanzibar can thus be characterized as having a dense population which 
is young and growing at what is for East Africa an average rate.** 

According tD ILO figures, Zanzibar has an economically active 
population of 171,040 in 1964.*** Of these 2,000 are employed in 
industry and 29,040 are employed by the government or business enter
prises. The remaining 140,000 are in the agricul~~ral sector. It 
\'las estimated that 48. ~/o of the active population were employed full 
time vklile the remaining 51.8j~ were either underemployed or unemployed. 

~'ost farmers are snall holders who cultivate one tD three acres 
primarily with family labor. Estimates of per capita income range from 
660 shillings to 1,500 shillings per annum. The total population of 
the project areas was estimated at 172,000, with an additional 86,000 
people living in Zanzibar town as of 1976. The majority of people 
living in the project area are poor peasant farmers, (except those 
working on rice 5chemes) with traditional technologies which keeps 
labor productivity at low levels. 

2. Social Impact 

The project j s e.<pected to partially create the conditions 
under which a seris.:: of cultural, economic and SJcial changes can occur 
as the result of eliminating tsetse on Zanzibar Island. The elimina
tion of tsetse may create an enViroilITlent in I'klich a larger number of 
cattle can survive, those that so survive will be larger, produce 
more milk and meat and in such a clean environment exotic European 
cattle such as Jerseys could even thrive. This will help to lay a 
foundation for marked nutritional improvements for rural children and 
mothers as well as for urban workers. 

* For further details on population, please refer to annex. 

** Mainland Tanzani..::l.' s population is growing at a rate of from 2,5 to 
3.!Jl/o while in neighbouring Kenya the rate is from 3.2 to 3.f1'/o. 

*** year Book of Labour Statistics. ILO 1976 Geneva, pp.15 (sge also 
pp. 276-299). 
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0,., C8n be used more widaly in tranesportation and possibly 
85 d.r"al..qlt an:1rnal5 .."id'l may ease the burden of rural 'ADmen. It i5 
tt10 !!Ocial impact VIi'Ii.ctl tsetse eradication may create which· is our 
present COnCBlTl. 

It ~ould be made claar that tsetse control under tt119 project 1.5 
only one component in a broader progrsn of disease ccintrol and live
stock development on Zanzibar. Other agencies have obligated thsnselves 
to control othC' disasS8s for e)C2lfllple. FAD and ONJIDA plan to control 
tick bom diseases. 

The following social analysis assumes the successful completion 
of all. livestock. disease control measures ....nile recognizing that 
USAlD is responsible solely for tsetse control. 

3. SOcial O:lmpatabllity 

The tergetes benefici8l'1as 
fall fann housenolds currently 

VItlo would keep cattle if 
disease were controlled. Farm housenolds currently keepiiig 
c8ttle number approximately 4,000 or l~ of Zenzib8l" S rural .1 
housEtlolds. Faced \Vitti a trend of declining herds and felling 
production due to disease, these households would directly 
benefit through weight gains in their cattle, increased mUk 
production, greater calf survival rates and increased herd 
sizes. A disBase-free envirurvnent could encourage greater 
use of the AI facility and 1t1e importation of higher yieldirg-
e>4Jtic breeds of cattle l..nich are notoriously susceptible to 
the disBBses present on Zanzibar at the momB"lt. The spread of 
diSBase in the recent past has forced many gnall fsnners v.ho 
k~t one or tv.o animals out of the livestock pioture. Many of 
these households could re-anerge 85 livestock keepirg 
hOUSB1olds once disease is brought within tolerable limits 
as well 85 otilar housEtlolds with marginal surpluses for invest
ment ¥tho would not dare riB<: placing their capital in live
stock as long 85 major diseases are so obviously uncontrolled. 

Poor housenolds unable to accumulate capital but willing 
to contribute their labor in caring for cattle will benefit 
through a systB11 of profit sharing knov.n as wafurgai wa nusu 
nusu. Wives of B11ployed men will a!9J be able to utiITzB""ttiis 
systan to establ191 ttleir ov.n herds. 

Complanentary enterprises suc:h as local butchers end 
milk merchants will gain from more regular, reliable and 
larger supplies of milk and meat. O1lldrB"l in milk-producing 
housenolds are normally given a portion of "the milk produced, , 
as more milk becomes ~v81lable their dally intake will rise 
as well as that of other hOUS910ld mB11bers. particularly v.omen. 

http:cotrll.ed
http:keepi.ng
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Surplus milk is sold bo t:.h wi til in th e producing village and 
to the milk processing plant which supplies urban I'tUrkers. 
Zanzibar at present only produces ID'/o of tile milk it can9.Jmes. 

The importation costs of bringing in sufficient milk and meat 
to satisfy local demand is borne by the government. This 
erodes public savings and investment capital l..ni":h could be 
used to promote other projects. The creation of conditions 
which will promote self-sufficiency in milk and meat production 
will mean greater public savings, less dependency on foreign 
sources of supply and higher income for local farmers and 
transporters. It may also encourage local tanning of hides 
and the development of handicraft industries l..nich utilize the 
leatr.er, horns, hoofs and bones of the animals. Inasmuch as 
the Ministry of Agriculture does not plan to determine who 
will be the recipients of improved breeds nor do they discri
mi~ate in their location of disease control programs, potential 
beneficiaries of the project will be largely self-selecting. 

(b) Possible Negative Consequences: Farmers with no 
intero,ts in keeping cattle may became victimized by livestodk 
owner~. The man-to-land ratio is balanced at presence but 
would become a problem in the near future as population 
pressures build up on the land.* Following cycles are likely 
to shorten, and intensifiEd use of land for cropping will most 
likely lead to declining soil fertility. The land which can 
be devoted to grazing may, therefore, contract just at the 
point in time when larger herds will be developing to meet 
the needs of larger human population. At this point a conflict 
over land use may emerge between livestock owners, who at 
present freely graze their cattle on any land which is 
uncultivated, and farmers CUltivating crops exclusively. 

Larger herds will req .. Jire ext8l1sive bush clearance programs and/ 
or the development of fodder. In most villages cattle-owning 
families are a minority. Initially more labor will be 
req .. Jired to clear bug, than they can raise from their own 
families. If entire villages are recruited to clear bug, with 
them this l'.Ould amount to their exploitation of fellow villagers 
labor. Since most able-bodied men are, due to income differ
entials, off in town, the youth services, school or the military, 
a large portion of the labor recruited locally will be composed 
of I'.Omen and elderly men. This problem could be mitigated 
by the issuance of interest-free loans for bush clearance by 
recruitment of the youth service or military for bush clearance 
activities or through paid loc~~ laborers hired directly by 
the government. 

Wild pigs which are at present the preferred hosts of the 
tsetse may present another picture. The presence of tsetse 



flies is suppressing their population. Once the tsetse is 
rElTloved tileir populations may surge givirg rise to extensive 
damage of crops is areas near their breeding grounds and 
vitimizing farmers in the vicinity. 

(c) ,4daptability ~lo5t of t~e potential !Jeneficiaries are 
mixed agriculturQlists, many of whom already keep cattle to 
supplement income from crops. The implementation of the tsetse 
eradication project does not require than to make any major 
social changes. The future development of livestock if the 
project is successful will, however, call for adoption of up
graded and/or new breeds of cattle. Expo9.Jre to past livestock 
upgrading schemes and the demonstration effect of Saihwals and 
Jerseys with markedly higher yields on state farms predisposes 
many farmers to adopt these innovations. The adoption of these 
innovations is not expected to meet witil resistance. 

The adoptiun of the above innovations will be enhanced by 
making certain that all farmers wanting to adopt higher yielding 
breeds are able to afford them, by improving extension to small 
holders wi til one to -Five cattl e who are often neglected:, by 
mountirg a campaign using'Swahili written in Arabic script 
which most people can read, by establishing milk collection 
centers and rural butcheries which meet minimum heal1:h standards 
and h~ 8stablishing prices for milk add meat which will encourage 
producers to raise production. 

4. Spread Effects 

(a) Diffusion - Tsetse eradication will be islandwide thereby 
creating immediate opportunities for all present livestock 
owners. Current calf mortality rates are estimated at ~/c due 
to disease factors. The removal of the tsetse constraint will 
lead in a short time to a rise in the Island's entire livestock 
population. Many farmers claim that in the past they kept 
herds as much as four times larger than their present holdings 
on the same acreag9 until their herds were decimated by disease. 
Rapid increases in herd sizes are not expected to lead to major 
changes .such oS large-scale migration in search of new grazing 
areas. Cultural practices may change as a result of behavior 
changes associated with tick control but this may not be of 
great consequence. All present livestock owning households will 
immediately benefit from tsetse eradication. 

The scattered nature of grazing areas in small patches, the 
custom of tethering cows, the time involved in watering live
stock in areas using well water, the custom of spreadirg one's 
risks and the desirability of having client households indicates 
that as cattle populations increase, households with more than 
five cattle will make greater use of profit-sharing institutions 
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and distribute a good portion of tho1r 
rot presently angagacI in l1vutad< carll. 

Tho __ orffoct. of tho tootoo proJoct will bo ""'aneaD in. 
this WIly without noqu1r1n; aadit:1anal input •• 

(b) Curability of R ..... lt. - A ...... 1rq that muc:n .tr1c_ 
~ano m8aour •• .,:errnstit>JtaD ~st imparteD livestodc 
to prav.rt; rainfsstaticn, the ralSJl ts of' tsetSe ersd1cat1Dn 
S"lould be pannanent. FUUJra genarst1cns will benefit fram the 
batao-free anvirorrnent craatad by the project. 

The major :sal'BIJUISl"'d r8~1rad to ;\Jaranta8 the durablli.:Y. of. ~ 8 
project's raSIJlb; 15 the swift and continued sppU.cat1on 01' 
strict QJarantina mel!l9Jr8s. 

-----------~.-.. --"--.• - ------
5. E",ity 

CAttle are at present kept by inqiviciJal cmellholders vi'lCS8 

herd.s aversga five cattle. Sane ind1cation of tt1a distr1cuticn 01" 
cattle mnong ttle islands 4, 3)Q cattl~vning housenolds C8l1 be gained 
by B>CZ!tTI1111rg the tabla below vi1id1 offers a profile of cattle O'M'18rs1ip 
for Meghar1b1 district and Zanzibar tcv.n . This area conmins 5,755 
or ,s,out 25fo of the Island I s 19,599 cattl. Searing , in mind. that fifty 
percent of the Islard's population live thBr'B, :3~.J.i\lB in Zenz.1beIr 
town and. en addi tiona! l~ are scattered throughout B remairXier of 
Mog11ariJ:li distr1ct. 

Tabl. 7 - Cattle Distribut1cn in Mog11ariJ:li District 

Number of 
Cattl. 

1-5 
6 -10 

ll-2O 
21 - 3J 
3l-<Ul 
<UlL 

'" of Cows 
:J4.SJ 
25.30 
14.00 
5.20 
2.BJ 
8.3 

! cf'Ownars 

57.3 
19.7 
5.5 
1. 2 
0.4 
O.BS. 

AbSlluta ' 
Number of Cattle 

2,210 
I,S2Z 

896 
331 
164 
5:£ 

As can be S8B'1, fI7.~ of all cattle owners have five cows or 
less and less than l~ of all owners have mare then ten cattle. 
Although the top one percent own 9(" of the cattle, ~B tep tB"1 parow ' 
own' 3a,(, of the district I s cattle, cattle ownerS1,i+l is resl!Dnsbly 
8QJitable. Figures for military and institutional herds have been 
excluded so that the figures s,o'm ciJ not add up to l~. 

Those in the tep 1;' Bre wealttw businassnen, many of Yi'lan ars 
Arab Dr Sh1re.zi and v.nose femUiBs con1::nll lsrgEW ttl,," avarega tracts 
of land in the clove and coconut areas. Also includ.ed in th18 group 
are notable Africans, These feroUies 1n1t1.al~y derived thair wssl:ttI 

r:;:::1 
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from cloves, coconuts, oranges and fish and then diversified their 
interest and spread their risks by buying urban businesses such as 
prov~s~on stores and bakeries and spreading out into transportation, 
livestock keeping and other enterprises. Each enterprise is placed 
under the manfDanent of a different family mEJT1ber v.here possible and 
the family grJup collectively operates like a holding company. A 
Nyamwesi is hired to care for the herd and livestock are kept on a 
commercial basis. 

Those households holding six to twenty cattle are middle income. 
These households normally do not have sufficient capital to hire 
herders to care for their herds and make the greatest use of client 
families as wafugaji wa nusu nusu to acquire the assistance they need 
to care for their herds. The clients benefit by gaining access to milk 
for household use, money for sales of surplus milk and by establishing 
equi ty through the custom of sharing the offspring of the cattle they 
care for equally with the owner. Many of the male household heads 
are deeply involved in local politics as balozi, katibu kataa, and 
ca~ branch chairmen. The creation of a large cadre of clients and 
retainers who are obligated to them is useful for their career 
advancement as well as their economic well being. They are eager and 
enthusiastic to spread their herds as widely as possible. 

The largest number of cattle owners are th e fJ70/o vklo own 3EP/o 
Of the Island's cattle. A large number of these families are anong 
the working poor. Many of them acquired their herds by becoming 
clients for wealthier men and slowly building up their own small holding. 
Others patiently saved earnings from crop =:ales, fishing and employ
ment and invested their money in one or two heads of cattle. For 
many cattle represents a form of savings which can be quickly turned 
into cash during an emergency or used to meet social obligations 
during weddings, funerals or religious seremonies. Most of these 
families feel that tending for others cattle on a profit sharing tasis 
is a convenient and desirable way of augmenting their incc~es and 
holdings. The sharing of cattle has been a major factor in the control 
of grazing and has unconsciously guarded against overgrazing and 
environmental degradation. 

It can be seen that while the cattle owners will benefit from 
tsetse eradication through the reversal of tile present trend of live
stock decline to one of livestock increase, wealthier cattlemen in 
the top four percent will benefit disproportionately. This is true 
not only because they have more cattle but is also due to the greater 
rapport they tend to establish with officials. Their access to 
transportation, their ability and wil1 ;ngness to entertain, their 
awareness of the value of cultivating ministry officials so that they 
can benefit from their knowledge, advice and active support, the 
similarity in their background with many officials and the empathy that 
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resul ts, and ti1eir common knol'lledge of EngliSl all give ti1em advan
tages over most famers in me lower ten percent. They have struck 
up friendships wim FAD, DAN IDA , and USAIO of~icials and have already 
begun to take advantage of the AI scheme. These initial advantages 
do not allow ti1em to dominate the livestock industry nor to dictate 
trends. The scale on which they operate is different enough from the 
majority of farmers that they have little impact upon ti1em. The 
greatest enpathy ex.i..;:;:-s between those owning one to five cattle and 
those ol'lning six tJ twenty cattle. The scale of thei!' fams are close 
enough as to provide an emulatable model and a target which the majority 
of snall cattlemen feel they can reach. Intersction bebveB1 these 
groups is freq;ent and reinforced by the institution of wafugaji wa 
nusu nusu. These t\'£] groups control over 700/0 of all th e Island r s 
cattle and represent in excess of 8rJ/o of the owners. The trend is 
towards the establishment of greater equity in ownership in the future. 
Questions of equity and distribution Y~ile important and req;iring 
close and constant moni taring should not pose a major threat to the 
distribution of project benefits. 

6. Burdens on 'Nomen and the Aged 

The declaration of free and compulsory education has increased 
the number of schools in Zanzibar from 68 before the revolution to 
136 by 19'78. Attendance is compulsory up through Form III. While 
the aim of the system is noble and its accomplishments admirable, it 
has created many new problems. The prolonged absence of youth from 
fdrms dependent upon family labor has meant that a greater burden 
of all farm 'MJrk has fallen on the shoulders of women and older men. 
Young mothers cannot count on child care takers to help then care for 
infants or the homestead and the values of many young men have been 
so revolutionized by fomal education that personal. advancement and 
upward mobility is for than urban centered. They abandon, in many 
caSGS, their young families and head to town searching for employment 
often suffering long periods of unemployment in their q;est. One 
consequence of this is that it is rare to find a cattle owner under the 
age of 35 years. While cattle keeping is not arduous, bush clearance 
in areas where burning is not desirable, can be. This is less of a 
p.:ublen in the clove growing areas where farm incomes are higher and 
approach those of urban workers; there the problem is access to the 
proceeds from clove sales, i.e. use of the land and trees. Out 
migration also occurs in the clo~e areas but it is considerably less 
than from most other areas. 

In many areas the provision of piped water has eased 'MJmen's 
burdens and given then more time to devote to other activities. This 
is especially true in parts of Magharibi district. Due to their 
proximity to town, many young men work in town and commute home 
frequently. This has meant that 'MJmen have hf!d to asrums many respon
sibilities formerly asrumed by men. While it true generally that men 
care for livestock, many enployed men have gi/B1 over the careta<ing of 
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their herds tD their wives on a profit-91Bring basis modelled on the 
wafugaji wa nu9..J nu9..J systen. And as yet snall but growing trend is 
emergirg for women ':0 establish equity in their husbands herds and 
build up their own herds over ':.hich they have CXlmplete controL 
Cattle keeping is supplemental tD other activities and can be fitted 
into the daily routine especially in areas with piped water and other 
burden-easing amenities such as nL~series. In communities with low 
cash incomes this provides a welcomed income generating activity for 
I~men. In the 910rt run, women and older men can be expected to 
playa greater role in all agricultural activities and every effort 
should be made to incorporate them in rural development schemes. 

7. Social Acceptability : Summary 

The generation of demand for disease control and stock upgrading 
programs has come from the grassroots, 1. e. the livestock owners 
themselves who wanted to be saved from th e advance of diseases and 
falling returns from decreased livestock production. The inclusion of 
many local officials and party members (who olm cattle) in actively 
identifying tsetse control leads one to conclude that they will whole
heartedly support the project. 

C. Initial Environmental Examination 

1. Identification and Evaluation of Environment Impacts: 

Currently the control of trypanosomiasis is attempted solely 
by chemotherapy and chemoprophylaxis. This is costly and cannot lead 
to eradication of the disease. Limited tsetse control, to reduce the 
trypanosome challenge to livestock, would be feasible but as operations 
\~uld have to be conducted at regular intervals for the foreseeable 
future; the cumulative costs and environmental impact would be high. 
The fact that Zanzibar is an island and that the tsetse population 
there is thus well isolated from other fly populations on the mainland 
makes eradicating the disease by vector eradication an attractive 
possibility. Techniques are available which, given a well-organised 
campaign, suggest that eradication would be technically feasible. 

2. Implications at Tanga and Mkwaja: 

In FY 1978-79 a program of release of sterile males produced 
at Tanga by the PASA "f.setse Fly Research Program are being released 
on a commercial ranch site of approximately 100 square miles. The 
release of the sterilized insects for 12 to 15 months eliminated 
(9~/o control) one of the vestor species (Glossina morsitans morsitans) 
inhabiting this grassy woodland area. Other vector species persist 
in restricted loci after the research is completed. There is now a 
1 km band cleared of bush around the ranch. This serves as a partial 
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barrier to fly movement from the surroundirg busM to tha ranch. 
To reinforce this barrier residual applications of DDT have been 
placed along t:he outer edge on known restirg sites of the flies. 
Since insecticides are most efficient and economic when insect 
populations are high and sterile insects most economical when 
populations are low, t .... o aerial applications of Endosulfan were used 
to reduce the dclnsity of flies prior tQ the release of sterile males. 
On the ranch where the testing is being completed, the use of sterile 
males reduced by 40 to 60 percent the amount of non-persistent 
insecticide required to control the flies. Current insecticide 
technology 'MJuld have req ... Jired five or more aerial applicat:lDns of 
non-persistent rompounds such as Dieldrin or DDT on the ranel'. if 
SIRr~ had not beEn used. The anticipated environmental conseq.Jt:3nces 
of the parent research activity are as follows: 

Creation of 1 km Clearing Around the Ranch - This clearing has 
been undertaken by the ranch management to reduce immigration 
of tsetse flies from the outlyirg bush to the ranch. In the 
area cleared, the barrier reverted to open grassland, improving 
the productivity of the area. Approximately 25 sq.Jare miles of 
grassland habitat have been created and under proper management 
will remain free of \~ody vegetation and not be subject to 
erosion. Limited portions may be available for grazing by ranch 
habitat. In fact, large game animals appear to prefer the 
barrier and treated areas as theY' are fly free. 

Residual Application of DDT Along Perimeter of Barrier Clearing -
The barrier clearing reduced the natural migration of flies into 
the ranch area, but some insects have been carried across the 
clearing by game animals. To prevent reintroduction of these 
flies a strip of DDT treatment at periodic intervals has been 
made alorg the perimeter of the clearing. The natural restirg 
sites of the flies, i.e. tree trunks six-eight ipches or more in 
diameter are beirg sprayed with '3/a DDT t'MJ-six fe-:t above the 
ground leveL Since the flies prefer this site for resting, 
applications of this nature have been successful for control. 
The treatment on these selected sites are persistent enou~h to 
remain effective for three-six months. Each application requires 
250 to 500 lb. of actual insecticide. By treating selected 
restirg sites, the material, although persistent, is situated on 
only a snall percentage of the total habitat and expo'sure 
of non-target organisms is minimized. 

Two Aerial Applications of Insecticides - One hundred (100) sq.Jare 
miles of the ranch received t'MJ aerial applications of Endosulfan. 
The insecticide was applied in droplets of about 70 microns, a 
size that floats enough to leave a permanent residue that are 
toxic to flies or other insects. Endosulfan will persist at low 
levels in the treated area. The treatments levels were 11 grams 
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per acre of actual insec ticide and approximately 300 Ibs of actual insecti
cide were used. At ti1is level no adverse effects of non-target organisms or 
on vertebrate or fauna were observed. By using 3mall dcplets, it is 
possible to achid'J8 maximum volL;tne applications. By using sterile males 
to complete t:t1e reduction of the fly population, a net decrease of 40 to 6D 
percent was achieved in total pesticide usage. 

- Release of Sterile Insects - By releasing the sterile insects only after 
suppression witrl standard insecticides, it is possible to avoid tile creation 
of a temporary situation in ~~ich tilere is an increase in vectors tilat are 
normally present. Thus even at the beginning of tile release program, the 
number of t5etse flies in the natural population plus the released sterile 
insects will be less than normal. Therefore transmission of trypanosomiasis 
by the ~arget species will decline immediately and in time be entirely 
suppressed. The eliminatir-~ of tl1e target species from the enviroranent is 
not likely to be accompanied by an increase in closely related species, 
since the l;~ited evidence available suggests they are not interdependent. 
Furti1ermore, there are no known beneficial parasites or predators that 
depend primarily un a single species of tsetse fly for thair survival. 

Summary of Tanga and Mkwaja Activities - The activities conducted during 
the parent project at the Tanga Tsetse Research Centero and the Mkwaja 
Ranch were the subject of an environmental assessment conducted in 1977 
by an expert team of ten persons. It is the judgement of the design team 
that the proposed activities of the present project are of such simDarity 
to those of the parent project that the negative determination finding of 
that team remains valid. A description of the parent project drawn from 
the assessment included as appendix. The conclusions reproduced verbatum 
were as follows:* 

The enviroranental assessment team has concluded ttlat the Tsetse 
Research Project, Tanga, Tanzania will have negligible deteri
mental effects on the environment of the Project laboratory at 
Tanga and field test site at the Mkwaja Ranch. As a result, 
given the successful conclusion of tile Sterile Male Insect Release 
Method~ future tsetse fly eradication projects may be undertaken 
with a 40 to soia less dependence upon insecticide applications. 

Since tile actIvities proposed for Tanga under this project are essen
tially the same as those evaluated by 1977 EA team, it is recommended that 
a negative determina~ion be approved. 

4. Zanzibar Activities 

During the life of the project one specie of tsetse, Glossina austeni 
will be eliminated from Zanzibar Island. In addition, additional technical 
developments on fly rearing and release methods initiated under an earlier 
project will be continued at the Tangs Tsetse Tesearch Centre. 

* TAlAGA of the Agency for International Development, U.S. Department 
of State, the Enviroranental Assessment Team of Tsetse Research Project, 
Tanga, Tanzania, April, 1, 1977. (See Appendix 0 for a COl')' of this 
report. ) 
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Land Use In general a ~ajor benefir of tsetse control (other 
than Tor control of sleeping sickness) is to alter land USt 
patterns 50 :hat unproductive land can be used. This will 
inevitably have greater envirorrnental impact than any transitory 
effects of the insec:icides used to achieve tsetse eradication. 
Clearly, such development has to be controlled if land degradation 
(e.g. by overgrazing) is not to occur. In mainland areas, the 
renoval of the mnstraint of animal trypanosomiasis can lead 
to over settlement and overgrazing, where uncontrolled movements 
of nomadic cattle occur. Nomadic cattle grazing does not occur 
on Zanzibar and conseClJently a major diff.icul ty often associated 
with removal of trypanoromiasis \\QuId not occur. Trypanosomiasis 
control in \'iestern Zanzibar I'.oulc:! probably have little or no 
effect on land use although a few more animals might be kept by 
individuals farmers, although this would probably necessitate 
improvements in forage production. In Eastern Zanzibar removal 
cr t.ypanosomiasis would open up the areas currently little 
utilized by livestock. 

':Jater Quality Application of insecticides will be reClJired. 
The previous project used aerial application of Endosulfan to reduce 
ti"1e tsetse population, however Endosulfan is potentially highly 
toxic to aquatic life. Alase I therefore ir.Tcludes testing of 
different strengths of Endosulfan and application techniClJes as 
well as examination of other possible pesticides. The SIRM 
releases were conducted at Mkwaja after three aerial applications 
of Endosulfan in order to reduce the population to a level that 
could be handled with sterile males. The insecticide was applied 
in droplets (35.45 m in diameter). Endosulfan was found to be 
persistent at low levels, each treatment utilized 30 grams/ha. 
of active ingredient (0.0825 lb. per acre total for applications) 
The potential threat to non-target organisms was minimal, however 
high dosages are a threat to the invertebrates and fish. Effects 
were minimized at M<waja by spraying in the dry season \\hen rivers 
were dry. The potential of insecticide use on Zanzibar are not 
known. Alase I activities inch.de testing and development of 
application techniques and preparation of a recomr:1endation vlith 
respect to insecticides for the control Alase. Results will be 
avaLoble to EA and the Alase I evaluation teams. 

Atmospheric - Mkwaja Ranch applications found air pollution 
effects from the insecticide application to be transient. A more 
serious impact to the q...;ality of' atmosphere is dust \\hich could 
eventually be caused by overgrrtzi~~. Future livestock development 
on Zanzibar, therefore, should be co~~l8IT.~ted by a bush control 
and range management program. 

Natural Resources - Potential impact on water and land use have 
been discussed. Experience at Mkwaja Ranch found the ranching 
operation had not radically altered the fauna or flora so as to 
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eliminate Many, if any, species. The Mkl'Jaja location reQ..Jired 
barrier clearance and maintenan~e while the proposed Zanzibar 
e~dication program would not. fhe potential of destroying 
natural reSOLJ1~CeS is '::hus minimized. 

Overall-Social Economic Impact - The project has high potential 
socio-economic benefits. The research activities give promise 
of developing a successful methodology additional tool for 
tsetse control which has 4Dia - 500/0 less dependence on insecticide 
applications than i ther cJntrol techniq.,Jes. More immediate 
benefits could be gained from control pIDgra~ on Zanzibar. 

Heal th - G. austeni does not cause human slepping sickness and 
thus in te~s of improving human health the project will have no 
immediate irnpact. Eliminating a livestock disease potential] y 
\\Duld allow increased dairy and meat production. If increased 
production could be realised it could result in improved diets. 
Tsetse control on Zanzibar v~uld prevent further animals from 
being infected. Already infected animals wuld req.Jire treatment. 

General - A successful eradication program on Zcrnzib~r would 
offer an environmentally sound pest management technology which 
possibly could be appli8d on a wider scale on the African continent. 

Summa!2:, - Trypanosomiasis eradication in Wes'cern Zanzibar would 
probably he.ve little or :10 effect on land use although a few more 
animals might be kept ty individual farmers, although this would 
probably necessitate improvements in forage production. In 
East,['n Zanzibar removal of trypanosomiasis would open up the 
are9.S currently little utilized by lilJestock. 

The benefit of control programs integrating th8 efficiency of 
pesticides, wher8 warranted, with the efficiency of the sterility 
principles are considerable. It is possible to reduce the total 
amount of pesticide usage of other control techniq.,Jes by 40 to 
60 percent. Furthermore, it is possible to minimize the impact 
of control programs that have been used to modify the tsetse 
habitat (bush clearing) or reduce the abundance of natur3l hosts 
of tsetse flies (game elimination). 

Other factors that need to be considered when assessing the 
impact of widespread elimination of tsetse flies include ttl8 

requirement that fly-free land be maintained fly-free. This is 
usually accomplished by . putting the land into use immediately 
s:J that fly re-entry is discouraged. ~n' s activities in land 
clearing bush control through range management and settlement 
usually modify the previous fly habitat sufficiently to prevent 
fly re-establishment. This type of environmental impact is a 
requirement if the fly elimination is to be oennanent. Zanzibar 
provides an opportunity to eff3ctively control tsetse and to 
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test the SIF1.4 without tne expel"'se of initial barrier clearance 
and maintenance since 17 miles of water insulate the Island. 

5. Recommerdations for Environmental Action: 

[a) Based on me design team reviewed of tile findings of 
the April 1977 Envirorvnental Assessment of me T:lnga/r,1<waja acti
vities [see Appendix D) it is recommended mat a negative determina
tion be approved for the r.1kwaja Ranch and Tanga Laboratory research 
activities. 

[b) It is recommended that an Environmental Assessment of 
the potential impacts of tsetse fly control on Zanzibar be undertaken. 

The assessment sflould be prepared in draft form by members of 
the implementation team which will include entomologists and 
veter~narian5 and TOY experts as required. The draft will be review
ed and recomnllmdations made by the expert project tedlnical advisory 
panel and approved by procedures in effect at that time. 
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DAPACT IDENTIFICATION Ar-O EVALlJC\TIDN FOPM 

Impact Areas and Sub-areas y 
A. LAND USE 

1. changing til e character of th e land through: 

a. Increasing the population 

b. Extracting natural rSSOL!rces 

c. Land clearing 

d. Changing soil character 

2. Altering natural defences 

3. Foreclosing important uses 

4. Jeopardizing man or his I'.azi<s 

5. Other factors 

Land uses planning 

Squatter and other development 

8. \'JA TER QlJI\LITY 

1. R1ysical state of water 

2. Chemical and biological states 

3. Ecological balance 

4. Other factors 

Symbols: N - No environmental impact 
L - Little environmental impact 
M - Moderate environmental impact 
H - High envii o nma-l tal impact 
U - Unknown environmental impact 

Impact 
Identification 
& Evaluation 2/ 

M 

N 

N 

N 

~---

~! 

M 

L 

M/H 

M 

M 
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IM~CT IDENTIFICATION AND EVALlJI\TION 

C. ATI.KJSA-lERIC 

1- Air additive 

2. Air pollution 

3. Noise pollution 

4. Other factors 

D. NATLRAL F£SJUACES 

1. Diversion, al~ered use of water 

2. Irreversible, inefficient commitments 

3. Oth er factors 

Fig, 

Wildlife 

E. QJLTURAL 

1 Al taring physical symbols 

2. Dilution of cultural traditions 

3. Other factors 

F. SOCIOECDNOMIC 

1. O1anges in economic/employment patterns 

2. O1anges in population .. 

3. O1anges in cultural patterns 

4. Other factors 

L 

L 

N 

M 

N 

N 

N 

N 

N 

M 

L 

L 
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G. f-EALTH 

H. 

1. D1anging a natural environnent 

2. Eliminating an ecosystem element 

J. Oti1er f9.ctors 

GENERAL 

L International impacts 

2. Controversial impacts 

J. Larger program impacts 

4. Oti1er factors 

I. OTHER F{)SSIBLE IMPACTS (not listed above) 

L - -
L 

N 

N 

M 
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o. Cost Effectiveness 

The purpose of this section is to help establish a framework to 
identify and monitor the most important variables u~derlying the cost 
structure of SIAM techniq .. J8s. It is anticipated that short term 
consul tant services will be used in both phases to collect, collate 
and analyze relevant data to track vtlether a desired degree of cost 
effactiveness is being achieved. It is important to understand that 
g!:.;;:;-; the nature of the tecTmology, SIAM is subject to a serious trade
off when mnsiderations about cos"c effectiveness are over'-snphBSized. 
This is because a major cost factor in releasing sterilized flies is 
colony-rearing and maintenance. Yet, the latitude for reducing 
rearing and maintenance costs is limited by considerations for main
taining the biological viability of the sterilized fly at levels 
necessary to ensure its competitiveness with the wild fly. 

The limited data available to the design team for identifying 
and analyzing the major cost components of SIAM field applications 
indica te that additional VlOrK is necessary before conditions for 
optimum cost effectiveness can be determined. This state of affairs 
is not meant as a criticism of the Tanga center; rather, it is indi
cative of many research projects whose objectives relate primarily 
and appropriately to the development and testing of new technologies 
and tec.'"miq..J8s. However, as this project mOves into its development 
phase, monitoring of cost effectiveness will be absolutely essential. 
The following therefore is intended as a brief guideline for the 
mnsultants responsible for monitoring cost effectiveness during the 
life of the project. 

Since SIRM is a complemen tary rather th an a substitute tech nology 
to, say, aerial release of insecticides, its mst effectiveness need 
not be established relative to the costs of alternative techniques. 
For example, to compare the cost of SIAM on a per souare mile basis 
with those of al ternat.Lves would unjustly ignore the incrEmental value 
of the environmental benefits of using SIAM jointly with conventional 
techniques. Also the likely reduced marginal costs associated with 
additional SmM application relative to those of alternatives would be 
ignored. Therefore, it may be more appropriate to establish the cost
effectiveness of SIRM on an iterative basis proceeding from an initial 
cost estimate of SIAM application (total non-development cost of 
rearing and field release) on a per sq..Jare mile basis rather than on 
a per fly released basis alone. Once individual mmponents of the entire 
SIAM cost structure have been identified and measured, a determination 
can be made about which components al'e most feasible candidates for 
additional work to affect incrEmental reductions in total costs. For 
example, leaving aside personal interests of the scientists at large, 
project managEment may wish to consider the relative benefit/cost 
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ratio5 and t:iming of additional ','iOrK on membrane feeding versus 
addi tional >'IOrK on, say, improved methods of fi.eld release. Only 
\~en an iterative method yields a position where no further cost 
reductions can be affected, l'Iill it ::Jerome useful to bBJin to rompare 
SJFl~.! pm' sq.;are mile costs with those of alternative techniq.J8s. This 
will enable overall bc;,ofHj..::ost analyses of SIRf.1 taking intn account, 
on the benefit sids, such factors as: 

a) the CDst savings of fewer insecticide applications; 

b) th8 ecological lunefi t of fewer insecticide applications; 

c) the c:ost [lot incurred in barrier construction by using 
SIAM as a component of barrier maintenance and even of 
barrier establishment; 

d) overall socio-eco~omic benefits stemming from an :improved 
and more effective total arsenal of tsetse control resul t
ing from the use of SIR~ as an effective additional 
compl Em en t. 

In view of the wide range of potential ~.)!JnefHs that can be 
attributed to SIRM (see Social Soundness Analysis, Part III, 8) the 
design team ha5 little hesitation in recommending approval of this 
project on the basis of economic considerations, provided that work 
on cost reductions be given appropriate emphasis in the future. 

E. toministrative Feasibility 

1. Tanga Center 

Managerial responsibility for the Tanga Tsetse Research Center 
will continue to reside with the Department of Veterinary Services of 
the Ministry of Agriculture of Mainland Tanzania. At the present 
t:ime, roughly half of th e pro ject-related employees at Tanga receive 
salaries or are hourly Bllployees paid directly by the Department and 
roughly half are Elllployed with project funds. The project budget has 
been prepared rontinuing this breakdown. The Ministry has agreed to 
continue tc s~pport the Tanga Tsetse Research Center in anticipation of 
its future ,,':Jre direct impact on mainland control progrBlTls. 

,ll,l".:hrJugh the bil.=.teral agreement between USAID and the Tanzanian 
Government will detail tle financial responsibility of each party 
related to ~ersonnel, procurement of commodities, co~struction and 
expatriate housing, due to the severe budgetary constraints of the 
Ministry in some instances, USAID will assume these obligations to 
assure timely rompletion of the project. A renewed cjmmitment of the 
Governnent ,:Jf Tanzania to provide a reasonable share of costs must be 
assured. Although a strong feature of the parent project has been 
its counterpart training program, a commitment to assign senior staff 



(once trained) to the tsetse research and/or control activities 
must also be assured. 

2. ,Cooperation wi til the Government of Zanzibar 

lie Zanzibar portion of the project would be implemented 
through '.TJe Ministry of Agricul ture, Zanzibar. It is essential that 
the Ministry make available sufficient junior staff to assist with 
the field programs, in particular the tsetse' surveys and ecological 
studies and for training as handlers of in:c'l, dcides. Auxilliary 
staff, such LIS drivers, will also be required. 

Full freedom of movement for project staff must be guaranteed 
and an assurance should be obtained that flying, possibly including 
low night spraying operations would be permitted. 

The Ministry of Agriculture should provide assurance that an 
adequate strategy and proposals for land usage and treatment of 
trypanosomiasis infected animals after tsetse eradication will be 
worked out during the project. If optimum benefits are to be realised 
some commitment from Government to ensure such proposals are imple
mented would be necessary. Such assistance is scheduled as part of 
FAD/UNDP technical assistance provided to the Ministry of Agriculture. 

3. Project Contractor 

AID has had a PASA arrangement with USDA's Agriculture 
Research Station, specifically with the Insects Affecting Man Research 
Laboratory, since 1964 to provide research on the Sterile Insect 
Release Method (SIAM) for the control of tsetse flies, the vectors 
of trypanosomiasis (sleeping sickness in humans and n'gana in animals) 
USDA/ ARS is the only US institution conducting research on this method
ology. While several international and other national organizations 
are conducting research on SIRW. none of those organizations are U.S. 
owned. Based upon USDA's previous 'MJrk on SIAM and outstanding 
performance in the parent project, th e design team recommends a new 
PASA be negotiated with USDA to provide the technical services required 
to implement this project. Additional considerations include: AID's 
prior investment in developing USDA's expertise in the area of SIAM 
research; the necessity of fielding a technical assistance team at 
the Tanga facility prior to the departure of the current PASA team; 
and USDA's access to the limited personnel with expertise in SIAM. 

The USDA team should also have the benefit of the other organi
zations 'MJrk in this area and it is therefore recommended that the 
cooperating agreement with FAD/IAEA be continued (see Appendix E). 
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F. Financial P~an Budgets and Obligations 

Table 8 gives El general breakdown r)f the total project costs. 
Detailed Cast Estimates may be found in Appendix a. A three year 
period is assumed for Fhase 1. If Fhase I were to be completed with
in 18 months, the minimum time now estimated to fully prepare for 
the eradication program, Fhase II could be initiated immediately with 
the same level of personnel. Funding 'MJuld have to ce increased by 
approximately 2~ per year to finance additional costs such as 
aerial contract services, labor and insecticides. The obligation 
schedule proposed in Table 9 requests 5500,000 of funding in 1979. This 
request includes three months expatriate salaries, six months for locally 
provided services including local staff, procurement of approximately 
half of total transport requirements and six months rental of faci
lities. The FY 80 obligation includes funds for two years of technical 
services, all training costs, eighteen months of funding for locally 
procured goods and services; and the funds required for the Zanzibar 
facility. The final year of obligation for Fhase I, FY 1981, fully 
funds the technical assistance contracts and local procurement costs 
for one year. 

Tanzania Government contributions have been estimated on the 
basis of previous contributiun~ from both the development and re
current budgets. Salary contributions were based on current govern
ment services salary scales. The recurrent costs implication are not 
significant since the TanGov have been meeting costs of most local 
labor and provided some support for vehicle operation and spares. The 
more important aspect will be the TanGov's ability to undertak~ or 
obtain other donor support, for future ~ainland eradication programs. 
The Zanzibar governnent has a poor recGyd of providing support and 
therefore no contribution for these costs is expected; however, the 
Zanzibar Ministry of Agriculture has agre;~d to make certain staff 
availab~ -: and the land for the laboratory/office. 

The host country contribution is 1eS.3 than 2~ as required by 
Section 110 (a) of the FAA however Tanzania E.S a relatively least 
developed country is exempt from this requirement. USAID/Tanzania 
bel~oves the 5600,000 contribution represents n fair share of project 
C~5ts, Fhase I represents primarily feasibility, further tecrlnical 
development and survey activities. A proportionutely larger share 
of annual project costs should be assumed in Fhase II central acti
vities. (See Inputs by Host Government, Part II. E.) 



Table 8 - Summary Cost Estimates and Financial Plan 

I. Technical Assistance 

II. Training 

III. Off-Shore ProcurElTlent 

N. Local Procurement 

V. Local Construction 

VI. Trust Fund 

VII. Contingency 

VIII. Inflation 

TOTAL 

Rounded Totals 

AID 
Ex 

2.641. 5 

180.6 

388.2 

5.2 

Iff1.8 

762.1 

4.102.4 

5.021.8 

:5 5,000,000 

(us $ 1000) 

Host Country 
LC 

676.2 

46.8 

36.1 

Iff1.3 

919.4 

EX LC 

i fflO.OOO 

193.6 

240.6 

15.2 

47.2 

101.5 

598.1 

598.1 

Total 
EX LC 

2,641. 5 193.6 

180.6 

388.2 

916.8 

5.2 E2.0 

47.2 

16).8 36.1 

726.1 261.8 

4,102.4 1.517.5 

5,619.9 

S 5,fflO,000 
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Table 9 - Obligation Schedule 

(US S '000) 

FY 19]9 FY 1900 FY 1981 , • Total -
I. Technical Assistance ~ 200.0 1,699.0 ?42.S 2,641.S 

n. Training EI 180.6 180.6 

III. Off-Shore Procurement 12S.0 238.2 2S.0 388.2 

rJ. Local Procurement EI 130.0 341.3 204.9 676.2 

v. Local Construction 52.0 52.0 

Sub-total 455.0 2,511.1 g]2.4 3,938.S 

Contingency soja 22.8 113.2 BO.9 196.9 

4??8 2,624.3 1,033.3 4,135.4 

Inflation 22.S S42.9 321.0 886.4 

5,000.3 3,167.2 1,354.3 S,021.8 

Rounded j 5]0.0 :53,200.0 :5 1,300.0 :5 S,OOO.O 

~ 3 months funding, FY 19]9; 2 years funding FY 80; 9 months funding FY 81 

~ Life of training funding in FY 80 

EI 6 months local salaries etc. in IFY ?9 
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PART rv. ,ADM IN ISTRA Trvt: ARRANcc:~mS OF PKA.tE I ACTrvIrJES 

A. ~lementatior. Plan 

The first step necessary for the successful arid timely 
implemEntation of this Project will be the overlap of the ongoirg 
Tanga Research Project and Phase I under this propoGed project. 
Should there be no overlap alu the Tanga Project is allowed to lapse, 
it could cost two years to bring it back tu its present state. The 
opportunity to transfer techniques and procedures, which could keep 
operations running efficiently, would be lost. Experienced personnel 
including Tanzanian tecnnicians trained over a period of years - will 
be lost. It is extremely important to move ahead as rapidly as possible 
to get the new project started. August 1, 1979 would be the very 
latest date allowing for adequate overlap since the present Tanga 
Project is funded only through Septanoer, 1979. However Phase I 
of th e Zanzibar Tsetse Fly Eradication Pro ject can be started at any 
time before August 1st. 

The project will develop in two phases. Phase I calls for the 
Baseline Survey; the introduction of an initial colony of § .. austeni 
for expansion; testing of the insecticides and their release and 
application rates; development of new methods for pupae/ny release; 
and construction and equipping of the laboratory and houses. The 
Baseline Survey will consist of two components: 

The Animal Disease Diagnosis (to be carried out by the 
Vaterinarian and his assistants, which will ascertain what types of 
livestocK diseases -- principally the blood-borne diseases such as 
trypanosomiasis -- are present on Zanzibar; and incidence and the 
distribution of diseasE:.' on the Island, and the relative degree of 
their economic importance' and will make recomme~dations to the Govern
ment of Tanzania for cU""~.lg or mntrolling th e diseases. Blood sampling 
will have to be dene extensively thro~ghout the Island. This will 
require good transportation, able field and laboratory assistants and 
cooperation of the livestock owners. 

2. The Tsetse Fly Distribution Survey (to be conducted by the 
two entomologists, plus their field assistants) which will find: 

(a) The geographic locations of fly infestation on Zanzibari 

(b) Fly concentrations; 

(c) Fly movement during the different seasons; 

(d) Ratio of males to fEJT1ales; 

(e) The breeding places (location of the pupae)i 

(f) i<ind of vegetation in the area where the flies are 
found and what relation the vegetation has to the fly 



62 

density. Also, ....t1ere the fly is found at different 
times of th e 24-hour period. 

r,'ethodologies will be determined by the survey technician, one 
of wham 'Nas a menber of the Tanga Team, ~klo is ClJmpetent and experienced. 
The methods used will pror::ably be patterned after the tsetse fly 
round!'> developed on r.k'llaja Ranch. A fly round covers a marked path 
with a precise area; the round is made according to set t:mes, usually 
weekly, or bi-weekly, by a pair of field men v~o catch flies only on 
these paths. These paths are carefully selected at me beginning of 
the survey to give the best rEpresentative samples of the fly behavior. 
The eXBct sa'Tle fly rounds are sampled th.roughout the survey and 
monitoring periods. 

New release methods are to be perfected so that sterile males 
can be introduc~d at the required regular intervals over specifically 
measured areas. The ground rElease system used on Mkwaja Ranch was 
a system of paths spaced one kilometer apart, hacked out of the bush 
by hand. This is not practical on Zanzibar, so an aerial drop system 
(such as one used in the screw-worm eradication in the southern United 
states) will be perfected for sterile tsetsefly release. 

Alase II will include control program, the fly population 
monitoring; and ClJntinued laboratory disease diagnostics on Zanzibar. 
Tanga will serve as the fly-rearing factory maintaining a colony of 
60,000 flies and making surplus available for release on Zanzibar, for 
as lo~g as needed, v~ile it prepared for larger tsetse control programs 
on the mainland. 

As the natural fly population decreases on Zanzibar, fewer 
sterile males will be needed and the colony of G. austeni at Tanga 
~~n be reduced. The laboratory facilities can then be used to rear 
different species of flies commonly found on the mainland, Glossina 
morsita~ morsitans and Glossina pallidipes. Initial colonies of 
these species will come from the FAO/IAEA Laboratory. Up until the 
present time G. pallidipes, because of characteristics peculiar to the 
species, has not been successfully colonized, and colonization under 
laboratory conditions could be perfected at Tanga. A colony of G. m. 
morsitans, 60~000 strong and the largest colony of tsetse fly in-the 
world, has already been developed at Tanga; and can be easily re
introduced. 



March 

Mid-April 

Mid-May 

End of July 

Mid-August 

" 
n 

- ~ -
PROPOSED SCHEDULE OF EVENTS 

PHASF I --

PP received and reviewed in AID/W 

Phase I approved and Phase I Authorised 

Advic e of Allotment 

Project Agreement signed with GOT 

Management contract executed (USDA) 

Commodities ordered 

Selection of contractors for local 
construction 

End of August USDA contract with Bristol University 
for nucleus and back-up colonies of 
Q. austeni executed 

" II 

" II 

rr II 

November 

December 

USDA contract with IAEA executed for' 
Q. pa11idipes and Q. m. morsitans; 
membrane feeding; and aerial release 
systems 

USDA renew tours of duty for the f1y
rearing expert and one of the entomolo
gists now at Tanga 

The two above technicians assume the 
duties of managing the Tanga fly-rearing 
station, keeping it in a holding 
position of 10,000 flies until other 
technicians arrive at post 

First two technicians provided for by 
this Project arrive at Tanga (if not 
ear.1ier) 

Same two technicians assume duties at 
Tanga (if not earlier) 



January 

n 

n 

February 

n 

n 

March 

n 

April 

May 

June 

July 

n 
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All technicians in place at Tanga and 
on Zanzibar 

Tanga introduction of new technicians 

Survey planning for Zanzibar, training 
of surveyors 

Survey planniag consultant, Dr. James 
Harley from the Centre for Overseas 
Pest Research, London, England, arrives 
for one month's visit. 

Introduce G. austenl nuc].eus colony fl"om 
Bristol, England 

~vnsulting specialist on G. austeni, 
Dr. Anthony Jordon, from Bristol 
University, Bristol, England arrives 
at Tanga for one month's visit 

Begin full-scale Baseline Survey on 
Zanzibar 

Technical Advisor visit 

Introduce pupae (100+) gathered on 
Zanzibar to Tanga for rearing for 
later te;.:;ting 

Conduct· :lerial fly release tests 
using G. mursitans (Mainland) 

Field test the insecticides. 

Using the above results, check on 
Zanzi.bar against the natural fly G. 
austeni to see whethp-r results are 
the same as in the Mainland tests at 
the lowest dosage 

Laboratory test of G. austeni from 
Zanzibar as against-G. austeni 
multiplied at Tanga from Bristol 
University stock 

Technical Review Plan 



~ (continued) 

May 

June 

July 
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(1) Perfect aerial release method 
(2) Field test Zanzibar-reQred flies 

against Bristol flies for vigor, 
strength and competitiveness 

(3) Continue to multiply G. austeni 
(4) Continue Zanzibar survey 

Environmental Assessment 

Phase I Evaluation. Results will be 
considered to determine whether further 
Phase I work is necessary before 
decision can be made regarding 
eradication on Zanzibar or if the project 
should be terminated (see Evaluation 
Plan, Part IV.B) 

Phase II PP Amendment Submitted (Latest 
possible submission) 
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8. gvaluation Plru1 

1. Technical Adv iSJrY Panel - Purpose 

Shert ~e~ consultant services have been budgeted to finance 
a technical advisor;, ~anel to assist the project manager [LEAID) and 
the project leader (contractor). Periodic evaluation of the present 
project was undertiJken jy specialists in entomological research, 
tsetse fly rearing and veterinary pathology. These sessions had the 
double value of providing required evaluation of progress toward defined 
objectives and alSJ provided an opportunity to share experien::e with 
fellow scientists and control specialists and to take advantage of new 
developments in applied research procedures in this rapidly evolving 
science. It i.s proposed tn continue the use of an advisory panel in 
this project. The primary purpose of the advisory panel will continue 
to te to assist the project manager by providing a periodic assessment 
of progress toward objectives. It will also provide an opportunity to 
take advantage of the specialist knowledge of members to assist in 
applying low cost feeding, rearing and release techniques, to assist in 
evaluating the latest developments affecting cost reductions for use 
in Zanzibar during Phase II. 

The schedule of the panel has been adjusted so that meeting 
dates coincide with the primary points in the project, such as prior to 
initiation of ground spraying trials, and prior to evalwation of the 
proposed methods of eradication. 

2. Technical Advisory Panel - MEmbership 

The advisory panel should normally include the following persons 
and expertise: 

Invited MEmbers: 

Entomologist/glossinologist 
Ep~.dimiologist/pa thologist 
MEmber representing an international institution on 

agency actively engaged in tsetse/trypanosomiasis control 
!::rfldica tion 

Biological scientists 
Immunologist [trypanosomiasis) 

Ex-Officio MEmbers 

Tanga and Zanzibar Leaders [contractor) with USDA 
USAID Project Officer 
Project Oo-Managers [Tanzania Government) - one Mainland 

and one Zanzibar 
TanGov Senior officers 
USDA Technical advisor 

The panel will be assisted by other mEmbers of the Project team 
and other consul tents as deened necessary by the project officer or the 
host governments. 



A s!31ior officeri.n each of the two Ministries of Agriculture 
(the Mainland :~nd Zanzibar Island) will be invited to sit with the 
panels in an advisor; capacity, the representative from the Mainland 
Ministry on r:1atters pertaining to the Mainland, and the representative 
from tne Zanzibar Ministry on matters pertaining to Zanzibar. 

Evaluation Schedule 

Final Review of parent project (March 1979) 
Review Panel examines Phase I progress (July 1980) 
Envjronmental Assessment (August 1981) 
Phase I Evaluation (November 1981) 

1 we~ 
2 we~s 
2 months 
1 month 

The above reviews are ssheduled at decision points in project 
activities. 

3. Technical Advisory Panel - Terms of Reference 

The Advisory Panel will hold its first review about July of 1980 
with the purpose of evaluating the progI'L::'3S of Phase I and the results 
of the following activities: 

Baseline data survey of fly and disease distribution 
G. austeni colony progress 
Pesticide tests 

This initial review will result a recommendation to: 

Proceed with plans and initiation of Phase II eradication 
activities on Zanzibar. 

Terminate the Zanzibar eradication activities should 
unexpected technical or risk factors be identified; or 

Undertake additional Phase I trials. 

If Phase II is recommended the Advisory Panel will determine that the 
following conditions have been met: 

Acceptal'ce from an environmental standpoint of the metil0d 
of spray applications, proposed for Zanzibar. 

-- Successful development of an aerial release methodology for 
the pupae/flies. The ground release system used on Mkwaja Panch would be 
practicable on Zanzibar, as discussed under (Inputs by AID, Part II, D.) 

-- The survey has been completed determining fly densities and a 
determination can be made as to: 
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(a) Where spraying is necessary; 

(b) Where sterile males can be rel~ased effectively 
",i ttl out prior spraying; 

(c) '.'Jhero str..rile mles ",ill be used in conjunction 
with the spray; 

(d) 

(e) 

(f) 

(g) 

If 'j-]ere are areas restricted from spray 
because of environment considerations, 

a determination that natural fly numbers in those 
areas are small enough to be reduced by release 
of sterile males; 

A colony of G. austeni for Zanzibar sterile male 
release has been reared and it has been determined 
that tilese flies can successfully compete witil wild 
flies on Zanzibari 

The colony of G. austeni is sufficiently large to 
make available-the required number of sterile males 
for the eradication activity on Zanzibarj 

Satisfactory completion of insecticide field tests 
on Endosulfan which provides a dosage rate effective 
on Q. austeni and non harmful to the aquatic environ
ment. 

-- All covenants as set out in the Project Agreement have been 

Cooperation and support of the Tanza'''~i' Ministries of 
Agriculture has been sufficient to warrant initiation of Phase II. 

If the above conditions have not been met tile Advisory Panel 
will recommend either trrmination of the project or continuation of 
Phase I activities. If Phase I is to continue, tile Advisory Panel will 
outline conditions which I'.auld indicate readiness to prGceed with eradi
cation activities on Zanzibar and a timetable for meeting tile conditions 
and schedule a specw}. Advisory Panel review at the appropriate time 
to determine whether the mnditions have been met for A1ase II control 
activi ties. 

4. Environmental Assessment (EA) 

An EA for tile proposed eradication activities, Phase II on 
Zanzibar will be mnducted in 1981. The team S10uld include entomolo
gis~s and veterinarians and other experts. 

The EA will be completed prior to the first meeting of the 
Advisory Panel. The team .should be briefed in AID/W by the Agency 
Environmental Coordinator, the DS/ AGR ane the parent ... ""'Uject manager and 
AFR/DR/ AGR. The EA teams findings will be considered i'l the evaluation 
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of Phase I: the Advisor; PBnel will include a recommennation for the 
Assistant Acministrator for Africa r'BJarding the acceptability of the 
EA recornmenca tions and /Jr,eth er possibl e negat:' ve enlJirorrnental impac ts 
havp. been identified and mitigated to the ~xt~nt needed. 

c. ~Jegotiating Status and Covenants 

1. This project has been developed in con9..Jl tation with 
tile Ministries of Agriculture of Zanzibar and Mainland Tanzania, the 
USDA team at Tanga , and AID/IV consul mnts. The pro ject in its final 
form was discussed wi til the two TanGov Ministries in January and 
February 19;J9. (See Appendix K for letters of request.) Covenants, 
inputs and implementation issues such as construction and local salaries 
'Nere discussed. USAID/Tanzania believes this project is ready for 
implementation and that ~8re are no issues related to time~y obligation 
of funds and implementa tL:,. 

2. The Project agreement Ehall contain covenants, providing in 
substance, as follows:-

(a) The C~operating country shall ensure that competent 
person.,el are assigned in a timely mannar to I=ro\lide 
laborers and fill counterpart positions at Tanga and 
on Zanzi~ar. 

(b) The Cooperating country shall covenant to assign U.S. 
trained participants to tsetse control activities at 
Tanga or on Zanzibar. 

(c) The Cooperating country shall ensure that charter air
craft have free access to th e Zanzibar airport facili t:ir~s 
and freedom of overflight of the Island. 

(d) The Cooperating country shall provide approximacdy 1/2 
acre of land on Zanzibar for the construction of the 
veterinary office/laboratory facility. 

(e) The Cooperating country shall provide financial support 
to the Project at 3 level not less than ~rovided 1JJ the 
current research project activity. 

(f) The Cooperating country shall develop a quarantine plan 
for Zanzibar Island to be initiated in Phase II to 
protect it from reinfestation of tsetse fly, from the 
Mainland. 
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APPENDIX B 

DETAILED PROJECT BUJX;ETS 

- !STDIATED BUIX;ET EXPENDITUR!S 

_ tANZANIA GOVERNMENT CONTRIBUTION 



-, 
r-J\ ESTIMATED BUDGET EXPENDITURES 

Year 1 Year 2 Year 3 TOTAL 
a/ FX LC FX LC FX LC FX LC TOTAL 

I. TECHNICAL ASSIS~.\NCE-

.l:anu 

Team Leadel.-j:'ntomologiatC"ClO.,.l1) 71.2 78.3 86.2 235.7 
Research Entomologist (FC9~10) 69.2 76.3 83.9 229.4 
Veterinarian (FC9-10) 60.5. 66.5. 73.1. 200.1. 
Tsetse Research Experta* (35.8) (39.4) (43.4) ( 118.6) 
Training Officer 60.5 66.5 73.1 200.1 
Mechanic b/ 60.5 66.5 73.1 211.1 
Technical Advi~or- 14.9 16.4 25.3 ~6.6 
Clerk Typist 1.2 1.3 1.4 3.9 

Zanzibar 
Co-team Leader/Entomologiat(FC9-10)60.5. 66.5_ 73.1. 200.1. 
~ntomo1ogist* (46.2) (50,'8) (55.9) (152.9) 
Veterinarian/Pathologist (FC'8-9) 52.6 57.9 63.6 174.1 

}!1.sce11aneoua 
Consultants c/ 50.0 50.0 100.0 200.0 
UniversiL~ of Bristo1- 20.0 13.0 33.0 
IAEA Contract* 82.0 90.0 99.3 271.5 
5% O/R 4.1 4.5 5.0 13.0 
Travel 40.0 20.0 35.0 95.0 

Sub total 647.2 673.9 792.1 2113.2 

USDA O/R 25% 161.8 168.5 198.0 528.3 

SUBTOTAL TA 809.0 842.4 990.1 2641.5 2641.5 



~ Year 1 Year 2 Year 3 TOTAL 
\ 

~ FX LC FX LC FX LC FX LC l'eTAL 
~ 

II. TRAINING 1BO.6 1BO.6 180.6 

III. OFF-SHORE PROCUREMENT 
1 ~\ ton Truck and Spare, 31.5 ]1.5 
7 Landrovers and Spares~ 46.5 46.5 15.0 10B.0 
1 Tractor Trailer and ~pares 21.5 21.5 
Household Furnishings and Transport (4@$12,BOO) 51.2 51.2 
lquipment Zanzibar Lab B5.0 5.0 90.0 
Insecticides (15-40 gallons @ $550/ea.) B.] B.3 

Sub .. tota1 99.5 191.0 20.0 310 . .5 
USDA 0/11 25% 24.9 47.B 5.0 77.7 

SUBTOTAL OFF~SHORE PROCUREMENT 124.4 230.8 25.0 ]BB.2 388.2 

IV. LOCAL PROCUREMEN, 
Tanga Personnel! 
1 Sr. Admn. Officer (36,BOaa p.a.) 4.5 5.0 5.5 15.0 
1 Secretary (]4.BOO/-.p.a.) 4.2 4.6 5.1 13.9 
10 Office Assistants (5,40~. p.a) 6.5 7.2 1.9 21.6 
30 Laborers and Drivers (4,560/=p.a.) 16.6 1B.3 20.1 55.0 

B. ff Zanzibar Personne1-
1 Jr. Admin. Officer (]O,OO~p.a.) 3.6 4.0 4.4 12.0 
1 Secretary (24,000$ p.a.) 2.9 3.2 3.5 9.6 
2 Office Assistants (5,400/- p.a.) 1.3 1.4 1.6 4.3 
12 Laborers and Drivers (4,560/- p.a) 6.6 7.3 8.0 21.9 

~B.l 
16.0 16.0 8.0 40.0 C. Aircraft Rental 



Year 1 Year 2 Year 3 TOTAL 
F 

FX LC FX LC FA LC FX LC 'IUTAL 

D. ~dng 
Rental 3 Houses Zanzibar 5.0 5.5 6.0 16.5 
Purchase 2 Iwuses Tanga 60.0 60.0 
Rental Warehouse Zanzibar .. 6 .7 .8 2.1 
Utilities 38.0 42.0 45.0 125.0 

E. COllIIlOdities 
Expendable Office SUPp1~ 4.0 4.0 4.0 12.0 
Vehicle Operating Costs h 

Landrover (6 @ $6.00 p.a.) 36.0 ·36.0 36.0 108.0 
Truck and Tractor (2 @ $4,000 p.a.) 8.0 8.0 8.0 24.0 

Subtotal 213.8 163.2 163.9 540.9 
USDA O/H 25% 53.5 40.8 41.0 135.3 

SUBTOTAL LOCAL PROCUREMENT 267.3 ~04.0 204.9 676.2 676.2 

ill 
V. LOCAL CONSTRUCTIONf 5.2 46.8 5.2 46.8 52.0 

SUBTOTAL M.L CATEGORIES 933.4 267.3 1L~7 .0 250.8 1015.1 204.9 3215.5 723.0 3938.5 

VI. CONTINGENCY 5% 46.7 13.4 63.4 12.5 50.7 10.2 160.8 36.1 196.9 ---
SUBTOTAL 980.1 280.7 1330.4 263.3 1065.8 215.1 3376.5 7.'j9.1 4135.4 

VII. 
i/ 

INFLATION 176.4 50.5 282.6 55.9 267.1 53.9 726.1 160.3 886.4 

GRAND TOTAL 1156.5 331.2 1613.0 319'.2 1332.9 269.0 4102.4 919.4 5021.8 

Rounded to $5,000,000 



~/ Technical Assistance estimates prepared by David Dame, USDA/ARS. 10% salary increases in year. 2 and 1. 

~/ USDA/ARB Project Manager and support. 

£/ See Appendix E, ~xhibit, 3 

~/ Estimates provided by USAID/T/TRG: Year 1 
$15,200 

~/ $15,000 per Landrover plus 2 sets of spares. 

Year 2 
14,000 

Year 3 
15,000 

Year 4 
16,000 

TOTAL 
60,200 x 3 participant •• 
$180,600 

i/ 8.25 Tanzanian Shillings (TSH) equals $1.00. Estimates provided by Ministry of Agriculture, 10% salary 
increases in years 2 and 3. 

sf Estimate based on $250 per hour. 

h/ Estimates based on: 
Fuel 
Repairs 
Insurance 

TOTAL 

Landrovers 
4,000 
1,500 

500 

$6,000 

!I Estimates provided by REDSO Engineer. 250 Tsh. per sq. ft. 

11 18% Compounded 

Truck/Trac tor 
3,500 

350 
150 

$4,000 



Tanzania Government Contribution 
"'--' (Tanzanian Shillings) 
pc' 

Year 1 Year 2 Year J l'OIAL 
!!/ 

1. P!RSONNn. 1:. Shs. 
Tanga 

, 

1 Station Manager 36,000 36,000 36,000 108,000 
1 Entomologist 18,000 18,000 18,000 54,000 
2 Admin + Support Staff 10,800 10.,800 10.800 32,400 
60 Laborers and 4 Drivers 273,600 273,600 273,600 820,800 

338,400 338,400 338,400 1,015,200 

Zanzibar 
1 Asst. Team Leader 36,000 36,000 36,000 108,000 
2 Research Officer 36,000 36,000 36,000 108,000 
1 Lab. Technician 21,600 21,600 21,600 64,800 
22 Laborers and Drivers 100,320 100,320 100,320 300,960 

193,920 193,920 193,920 581,760 

SUbtotal 532,320 532,320 532,320 1,596,960 

II. PROJECT SUPPORT (MAINLAND)~/ 
Petrol and Spare Parts 150,000 250,000 350,000 750,000 
Building Materials + !xpendab1es 50,000 150,000 250,000 450,000 
Other Direct Support 260,000 260,000 260,000 780,000 

Subtotal 460,000 660,000 860,000 1,980,000 

.£/ 
III. Zanzibar Island (Land) 125,000 125,000 

IV. 
-d/ 

Trust Fund (Main1and)- 129,600 129,600 129,600 388,800 

Zanzibar Cor.tribution 318,920 193,920 193,920 706,760 
Mainland Contribution 928,000 1,128,000 1,328,000 3,384,000 

Total (T.Shs.) 1,246,920 1 z 321 z 920 1 1 521 1920 4 1 090 1 760 

Total (U.S. $) (151,150) (160,250) (184,500) (495,900) 
In£1a tion~l ( 27,207) ( 34,037) ( 46,264) (101,508) 

GRAND TOTAL (178,357, (194,287) (224,764) (597,408) 
Rounded - $600,000 
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~I Based on Ministry of Agriculture salary scales. 

~I Based on previous payroll and project support. 

£1 Land is not sold value completed on basis approximately 
15 years rent. 

~I 21,600 T.Shs. paid annually per expatriate, 6 persons. 

~I 18% compounded. 



AP!'~IX C 

JOB DESCRIPTIONS 



I. RESmRCH E:NTOMOLOGISTS 

Four entomologists will be recruited. A general job descrip
tion for this position follows: 

1. Co~ducts field studies with released flies to deter
mine optimum handJ iog techniques with respect to marking, 
packaging, transportaiog, and releasing of sterile insects. 

2. Conducts surveys and experiments needed to establish 
suitable sites for field release and control areas, deter
mine fly density in various parts of Zanzibar and develop 
improved survey and detection techniques. 

3. Plans working details of tests and experim( :its. 
Maintains accurate records of tests or expeT;":: -"leal results. 
Observes, recognizes, and records variantr in expected 
results. 

4. Carries rylt assigned phases of th~ sterile msle 
release program. 

5. Trains and supervises counterpart nationals in all 
aspects of the research effort. 

6. Assists with design and supervision of construction 
of the research facility. 

7. Assists with the development of mass rearing pro
cedures. 

8. Prepares reports summarizing results of experiments. 

9. Participates in professional meetings and confer
ences. 

10. Keeps abreast of literature and helps maintain a 
current library for subject matter pertaining to the 
research. 

B. Special Considerations 

The incumbent conducts experiments on the application 
of sterility methods when integrated with other suppr~,ssion pro
cedures essential to advance work toward the goal of developing 
control methods for tsetse fly populations on Zanzibar and 
Tanzania. 



c. QU&l.ifications 

(I) A thorough fundamental kno-.. le<'lge of entomology and 
a substantial acquintan~e ...nth current research efforts and 
insect control practices in the particular areas of concern; 
(2) a working knowledge of the principles of such related 
fields as botony, insect and plant ecology, toxicology, and 
taxonomy; e~~ ~3) a working knowledge of the variety of 
standard statistical methods in resolving the scie~tific 
problems presented by the assignment. 

The incumbent maintains personal contacts with profes
sional in his own or related scientific fields; management 
officials of Federal and foreign public agencies; or private 
organizations; and agriculturists, foresters, manufacturers, 
shippers, etc. 

D. supervision Received 

Work is performed under the general supervision of the 
Project Leader and Co-Leader who discuss objectives and may 
assist on matters of policy or substantial ~hange in expendi
tures. Work plans are developed by the in~umbent. Results 
of biological evaluations and resultant r'teterm.in.d.nts relating 
to the need, feasibili~y, and justification of control are 
reviewed for adequancy of consideration of the biological 
and ecological variables involved, and of the scientific 
soundness of the conclusions dra.wn and reco:nmendations made. 

c 



n. YETE:Rm\RY MEDICAL OFFICER 

A. Assignmen~ 

The incumbent is a membe!' of the Tsetse Research Project 
working with entomologists and other staff officers (Tanzanian 
and expatriat,e) in a team effort to ~onduct a large scale field 
trial of sterUe male release methods a.ga.inst Glossina 
au.teni. 

IJAintena.nce of large numbers of animals under laboratory 
conditions :Por use as hosts in Tsetse fly rearing is an 
essential requirement of this research. Presently goats 
and rabbits are kept, ~!t other hosts may include donkeys 
and sheep. Also, cattle and wild game will be utilized for 
field ~urveys of t~yp~oeomiasis incidence on Zanzibar. 

The incumbent will: 

1. Develop a system for introducing new animals to the 
fly feeding routine. 

2. Design and conduct field surveys of animal trypan,,
somiasis using serological and pathological techniqU'!s. 

3. Acquire and maintain bealthy goats and rabbits for 
tsetse fly feedin~. Develop a routine, perform and pro
vide staff training in the following important details: 

a. pre-induction quarantine treatments 
b. dehorning 
c. hoof triming 
d. flank shaving 
e. treatments (ex surgery) 
f. washing 
g. feeding and watering regimine 
h. pen cleaning and maintenance (collection of 

wood shavings, pen repairs, etc.) 
i. inspection and selection of fly-host anilDal.s 
j. weighing of goai8 and rabbits 
k. record maintenance of animal herds 
1. building security checks 
m. expansion of forage crops 
n. rabbit breeding and maintenance 

4. Assist with the selection and expansion of forage 
crops best suited to host animal requirements and local 
conditions, including silage. 
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,. Perform host suitability tests and keep informed on 
fly colon.y expansion rate to assure constant Bupply of 
suitable host animals. 

6. Maintain adequa. te supplies of required drugs, feed, 
tools, etc. at all times. 

7. Participate in local and foreign m~etings as agreed 
to by the Proj~ct ManageT. 

8. Assist with preparation of monthly veterinary report. 

B. Su,pervision Rec:eL-ea 

The incumbent is responsible to the Project Manager for 
overall performance of duties, but carries out planned 
activities with a minimum of supervision. 

c. Qualificatio~s 

The qualifications for this position include a D.V.M. 
degree with experience with large animals. A farming or 
ranching background is desirable. Kno-wledge about sound 
animal husbandry and management methods is important. The 
incumbent must be 'xperienced in planning research activi
ties and reporting on same both ora.lly and in writing. 
Training in parisi tology for on€. candidate is desirable. 

Incumbent must have the capacity to work well with team 
members of various nationalities. He will bw actively in
vol ved in counterpart training of Tanzanian junior veter
ina.ry methods and research techniques. Further, he will be 
in frequent contact with individuals and agencies outside 
this project and must be able to .:neet and work well with 
the general public. 
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nr. MECHANIC&L/ELECTRICA.L ~NGINEER 

A. Assignment 

The engineer employed by the Tsetse Research Project will 
be headquarterd at Tanga. He will be responsible to the 
Project Manager for overall performance of duties. He is 
expected to work cooperatively with the staff in a team 
effort to conduct a large scale field trial of sterile male 
release methods against tsetse flies. 

Maintenance of rolling stock and electrical equipment 1s 
essential to the continuous operation of the field a~~ ~bor
atory programs. The nature of the work is such that eQaip
ment failures can result in a set-back of weeks and in the 
case of fly rearing, many months. Further, project needs 
may require gpecialized equipment to be constructed at the 
stations, such as insect traps, electric grids, host anilIla.l 
feeding and tethering devices, and other such devices re
quired by researchers. Thus the engineer must possess a 
degree of creativity and ability to construct specialized 
equipment. 

The incumbent will supervise, train junior staff and 
conduct the Tsetse Research Project garage work to include 
the following: 

1. Repair, service an(" maintenance of all government 
vehicles assigned to this project. Develop a system to have 
vehicles report regularly for routine service and inspection. 
Vehicles stationed in the field will necessitate periodic 
trips to Mkwaja and Zanzibar for maintenance and :':'epair. 

2. Maintenance of adequate stocks of most frequently 
used spares, i.e., points and plugs, fan belts, oil lubri
cants, etc. for various models of vehicles. Also know local 
sources of supply and through the Administrative Assistant 
arrange for purchases if approved. 

3. Became familiar with service manU3ls on file at 
Tanga for various types of mechanical and electrical equip
ment. 

4. Maintenance of adequate supplies of acetylene and 
oxygen for welding as well as rods for both acetylene and 
electric welding equipment. 

5. construction of insect cage frames, e.nd any other 
construction or repair involving metal cutting, bending, 
and! or welding. 
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6. Operation of a neat and orderly gara.ge - accumu.l.a
tion of junk should be periodically disposed of by means of 
property write-off, transfer or removal. All matters of 
property ciisposal require the Project Manager's approval in 
writing. 

7. Maintenance of all farming equipment, i.e., tracotr, 
harrows, plows, and trailer, and repairs as needed. 

8. Accounting for tools and equipment to assure that 
theft and misuse does not occur. The work to be performed 
in the station garage is to be limited strictly to 
equipment. In rare cases, other government vehicles on 
official business to this station have required repairing 
- such instances require prior approval fram the Project 
Manager for repairs. 

9. Informing the transportation/dispatcher on avail
ability of vehicles. 

Assume responsibility for the maintenance of st.andby elec-
tric power plants. Routine operation of the 30KVA unit is per
formed by expatriate staff on week-end duty. All units, including 
automatic systems, sh~ild be checked routinely to assure that oil, 
water, batteries, and fuel are at proper levels and all other equip
ment such as belts, air cleaners, etc. are serviced as needed. 
Service manuals are available and should be used to set up main
tenance scheme. 

Assist with wiring and where contract electrical work is 
performed - supervise and become familiar with all voltage re
quirements, wiring plans, and load limitations. Perform all 
minor electrical repairs as needed. 

The garage is one department within this project. The 
engineer will be des igna.ted as head of thi.s department and will 
have full responsibilities. For convenience, electrical mainten
ance requirements will be placed within this department as well. 

Personnel training is an important aspect of the work and 
should be organized to accommodate new personnel as needed • 

.IrrCJ!Illl?~11 should become familiar with the entire project 
operations in terms of goals and objectives, target dates of 
accomplishments, and operational requirements. This training 
will be provided by the Project Manager. 
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B. QUalifications 

Incumben t lllU5t be a mature individual capable of supe:t'
vising others and working harmoniously with staff at all 
levels. He must have achieved specific training or possess 
15 years (minimum) experience in electrical/me~hanical work. 
He must have a. thOI'O"lgh knowledge of petrol and diesel 
engines for automobiles and trucks. He should be able to 
use all shop tools including metal working equipment such 
as acetylene and electric welders. 

c 
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IV. TPAINmG OFFICER 

A. Assiq.ment 

1. Couns els and prepares training progre..:lS for TanGov 
counterparts. 

2. Oversea.s and plans training for a.ll loca.l hire staff 
including lab technicians, laborers and support staff. 

3. Arranges U.S. training for long term pa.rticipants, 
a.dvises on curriculum and monitors students' pr~gress. 

4. Provides briefings and education tours for visitors 
to the Tanga Tsetse Research Center 

5. Conduct experiments on the applica.tion of sterility 
methods as time allows and a.ssigned by team lea.der. 

6. Arranges logistic support for all trainees. 

B. Qua.lifica.tions 

1. A funda.menta.l knowledge of entomology (M.S. in ento
mology) and a. s·lbstantia.l a.cquaintance with current research 
efforts and inS(~ct control pra.ctices. 

2. Tea.ching/tutoring experience. 

3. Ability and willingness to undertake a. variety of 
tasks related to training efforts. 

C. SUpervision 

Work is performed under the general supervision of the 
Project Lea.der a.t Tanga. 



APPENDIX D 

The Environmental Assessment 

of the 

Tsetse Research Project, Tanga, Tanzania 



TO 

FROM 

DATE 

SUMI-IARY STATEMEnT 

TA/AGR of the Agency for International Development 
U.S. Departm~nt of State 

The Environmental Assessment Team of the Tsetse 
Research Project. Tanga 

April 1, 1977 

The Environmental Assessment Team has concluded 
that the Tsetse Research Project, Tanga, Tanzania 
~~ll have negligible detri~enta] effects on the 
environ~ent of the Project Laboratory at Tanga 
and the field test site at the Mkwaja Ranch. As 
a result, given the successful conclusion of the 
Sterile Male Insect Release Method, future tsetse 
fly eradication projects may be undertaken with a 
40 to 50% less dependence upon insecticide 
applica tions • 
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Ie INTRODUCTION 

The U.S. Agency for International Development (AID), Department 
of State, in accordance \oI'ith the National Environmental Ac't of 1969 
published "Environnental Procedures," Amendment 216 in the Federal 
Register. Volu=e 41, ~O. 127, 1976. The Amendment insures that 
environmental factors and values are i9tegrated into the decision-making 
process of AID progran actions. This report describes AID's first step 
in implementing the ney amendment. an environmental assessment of the 
TA/AGR Tsetse Research Project on the Sterile Insect Releas_e Hethod 
(SIRM) that is currently being conducted in Tanga. Tanzania. The Project 
is jointly sponsored by U.S. AID and the United Republic of Tanzania. 

The Rules and Regulations of Amendment 216 provide for exemption 
from environnental assess~ent of "controlled eh~erimentations confined 
to small areas and carefully monitored." Although the Tsetse Research 
Project may well ceet the requirements for exemption, AID has elected 
not to apply the provision. The Tsetse Research Project was initiated 
in 1966 and therefore the absence of an initial iopact statement (see 
216.3 of the Rules and Regulations) has meant that the assessment team 
did not have the benefit of the evaluations from other Federal Agencies 
which for future programs may be available. 

The environmental assessment team was appointed in the fall of 
1976. It conducted a literature search in the U.S., convened a 
~reliminary plar~ing session and soon thereafter, undertook an on-site 
visit in January of 1977. AID requested the assessment team to provide 
AID and the Hos~ Country with a comprehensive statement of the reasonable 
foreseeable environ=ental effects of the SImi as a componen~ of an 
integrated tsetse fly eradication progr2m at Mkwaia Ranch. The assess
ment team was also asked to consider technically viable alternatives, 
so that the expected benefits of development objectives could be weighed 
against any adverse short or long-term impacts upon the total environment 
or against any irreversible or irretrievable commitment of resources. 

The Tanzania-AID Tsetse Research Project is an experiment to test 
the ~IR1'1 under controlled circumstances. Advances in tsetse fly biology 
and fly sterilization techniques indicate that the tsetse fly may be 
susceptible to control by the SIP~ in appropriate combination Yith 
other methods of reducing the fly population. It is also possible that 
the SI~'1 cay develop into an important maintenance control method. 
The success of failure of the experiment will provide the necessary 
guidelines for future large-scale operational progracs. 

The assessment team undertook to: (1) describe the existing ecosystem; 
(2) delineate activities that might have beneficial or deleterious effects 
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on the environment; (3) assess the type and levels of pesticide and 
herbicide application; (4) anticipate the effect of the treatment 
upon the ecosystem; (5) assess direct social and economic implications 
of the SIR~ on animal and human populations; and (6) assess how an 
understanding of the basic science of tsetse fly eradication can 
cqntribute to ecosystems ~nagement. The information thus derived 
has been collated in this report for concerned persons in the U.S. 
and Tanzania. 

~e wish to thank the staff at tne Tsetse Research Project in 
Tanga, the management of the Mb~aja Ranch, the Department of Zoology 
at the University of Dar es Salaan, and the Ministry of Agriculture 
in Tanzania for their cooperation. 

A. PROJECT RATIO~rALE 

Tsetse fly infestation in Africa is considered a major constraint 
to the full utilization of large areas for agricultural livestock 
production. Infestations of the tsetse fly have precluded human and 
or livestock occupation of approximately 10 million square lern. in 
Africa. There are several types of trypanosomes, but the major ones 
cause Nagana in cattle, and sleeping sickness in hunans. 

With regard to Africa, the World Food Conference in Rome in 
1974 declared that IItrypanosomiasis and tsetse fly control must be 
the first phase of a~l integrated plan of economic development." 
The declaration was given urgency in the United Nations study on 
the Future of the ~';orld Economy (1976). The Report argued that "the 
major thrust of food supply in the developing regions will have to 
come from an increase in their o~~ agricultural output but even after 
mobilizing available excess arable land resources, the land productivitv 
(including crop yields and cattle productivity) would have to be increased 
at least three-fold in the developing regions if the 5 percent annual 
agricultural target is to be realized." 

L11e Tanzanian Ministry of Agriculture ranks animal trypanosomiasis 
second only to East Coast Fever among the livestock diseases which 
hinder development. It estimates that 607. of Tanzania is infested 
by the fly. 

In the past, methods for controlling the tsetse fly have included 
large scale clearing of natural vegetation on which the flies depend 
for shelter, killing of indigenous wildlife on which the flies de~end 
for food and, more recently, use of insecticide~ and herbicides. 
According to (J. Ford, 1976), "in Africa as a whole, one estimates that, 
since large scale attempts to eliminate tsetse fly were begun in about 1925, 
total success may have reached about 1.5?' of the infested areas, but 
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that almost cectainly this has been more than balanced by reinfestation 
of formerly fly free land". Uith an increasin~ population requiring 
increased food supplies at the same ti~e that environmentalists are 
forcefully making the case for the preservation of natural ecos),stet:1S 
reaearch activities in biological control neasures have been greatly 
stimulated. The most promising lead to date is the sterile male 
release. 

In the case of the tsetse fly, the SI~t introduces Yithin the 
environment active tsetse flies ~~o have been rendered sterile by 
irradiation. A preponderance of sterile males can virtually halt 
the reproductive process of a natural·fly population in a predictable 
period of tine. Since 1963, U.S. AID has supported research on the 
development of techniques necessary for suppressing Glossina ~. 
morsitans the species of tsetse which is a principal vector of 
animal trypanosomiasis in East Africa. The research has been conducted 
at Tanga, Tanza~ia. 

The objective of the.Tanga Project is to determine the efficacy 
of using sterile males for tsetse fly population control in an area 
protected from reinfestation. The questions to be resolved are 
whether a sufficient number of flies can be reared in the laboratory 
sterilized, transported, and released so that the flies disperse and 
effectively ~ompete with the males of the natural population. 

B. PROJECT FACILITIES A~m THE TEST SITE 

The fly rearing laboratory for the Tsetse Research Project is 
located 3 km. west of Tanga, Tanzania. The facilities consist of a 
rearing station, laboratories, anG headquarters for the administrative 
staff. Construction began in June 1972, and the third insectary was 
completed early in 1977 In addition to the three insectaries, there 
are associated animal sheds, animal quarantine buildings, and an 
irradiation complex. The 8 hectares surrounding the buildings serve 
as the animal paddocks and the forage crop production area. 

In addition to the routine rearing of flies and animal husbandry, 
the 126 member staff has developed methods for handling, sterilizing, 
and transporting the tsetse flies and is conducting ecological studies 
of the field site. The staff plans to assess the density and distrihution 
of the natural fly population, the fertility of the fly population 
treated on the ranch, and the disease incidence among wild and domestic 
animals. 

Mkwaja Ranch field site for the Tsetse Research Project, is 
located 100 km south of Tanga, Tanzania (380 4l.5'E, 5° 45'S). The 
Ranch has operated under the Swiss management of the Amboni Sisal 
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Estates, Ltd since 1953. Approximately 12,000 head of commercial 
cattle graze the ranch which consists of a coastal woodland-savannah 
vegetation mosaic varying from open grassland to dense thicket and 
high forest. The ranch is·divided into northern and southern sections 
(see Figure I). The northern section covers about 260 sq. km. and is 
the site of the research program; the southern section is slightly 
smaller and serves as the untreated control area. 

Tsetse files (Q. morsitans, Q. oal1idioes, and ~ austeni) 
inhabit the ranch and transmit animal trypanosQciasis to the livestock. 
Human trypanosomiasis does not occur on the ranch or in the surrounding 
area. Four times each year the livestock receive prophylactic treatment 
(isometamidiuc) to prevent trypanosomiasis and in addition they are 
dipped weekly in toxaphene to control tic~.-borne diseases. 

Since the beginning of the ranch operation, several programs have 
been undertaken to control the tsetse fly. However~ today the tsetse 
flies are present in even larger n~bcrs than they were originally. 
Importantly, moreover, Q. ~. ~orsitans, which was not detected earlier, 
has beco~e a ~ominant tsetse species. Past experiments with insecticides 
and partial barrier clearing have failed; the only new element to be 
introduced into the environment by the Project is the sterile male fly. 
These conditions, together with the large n~ber of cattle at risk, 
make the }~waja Ranch an ideal site for the field trials. 

C. PROJECT SCHEDULE 

The Tanga Tsetse Research Project was conceived in three phases. 
The first phase, now successfully completed, was to establish a captive 
colony of Q. ~. morsitans. The second phase is to expand the colony so 
as to produce sufficient nu~bers of flies for sterilization and release. 
The third phase is to complete the ecological studies and field operations 
for the suppression or eradication of the tsetse fly in a test area of 
about 260 square km. The colony of G. ~. morsitans at Tanga is the largest 
colony of a single species of tsetse fly in existence. The colony will 
reach the level of 45,000 females and 15,000 oa1es sometimes between 
June and September of 1977, making available bet~een 800 and 1200 males 
for daily release. These numbers will permit a daily release rate of 
3 to 6 flies per square km. 

The present conception of the release technique is based upon 
letting the bulk of the females emerge at the rearing laboratory (females 
precede males in emergence) and cooling the renaining pupae (mostly 
males) for transport to the }~aja Ranch where they will be irradiated 
and released prior to emergence as adults. The release of the sterile 
males will follow two or three aerial applications of endosu1fan designed 
to reduce the tsetse fly population to a ~anageab1e level. The releases 
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viII continue for 16 to 20 months. The effectiveness of the treatment 
vill be monitored by routinely assessing the fertility and population 
density of the target species, G. m. morsitans, and the density of 
G. pallipides. The adjoining s;ctton of the ranch will serve as the 
control area and will not be treated. The Tanga Tsetse Project is 
expected to be completed by the end of FY 1979. 

II. THE EXISTING ECOSYTEM 

A. THE MK1\'AJA RANCH 

Description of an ecosystem requires comprehensive consideration 
of the interaction between living and nonliving portions of a natural 
unit. In order for the whole interlocking mechanism to function as 
a natural comcunity, its various components must be present in suffi~ient 
approxioation of ""orking harmony to permit normal grot.,rth and replacement 
of the constituent plants and ani~als. Examples of the nonliving 
components of an ecosystem are energy, water, essential minerals, and 
atmospheric gases. Examples of the living components are forage and 
food producing plants, food producing animals, orgauisms which aid in 
recycling, and the do~inant spe~ies which create the general character 
of a landscape. It is necessar.y that all these materials and processes 
be compatible if an ecosys~em is to approach its proper rate of 
productivity. Removal, stress, or ill health of the important partici
pants can reduce production of materials or cause the natural resources 
present to dioinish. 

At the Mkwaja Ranch, the elevation, topography and soils vary and 
these differences represent distinctive ecosystems. The past and present 
land use has determined the natural communities as they are described in 
this report. The general setting for the regional environment ha~ been 
ably presented in The Natural Resources of East Africa (Russell 1962). 
Another important reference is the Atlas of Tanganyika (1956). Specific 
source material ~1ill be cited .in developing the discussion of separate 
environmental elements. 

Since the establishment of the Mkwaja Ranch in 1953, the management 
has tried to control the tsetse fly by barrier clearing and use of 
insecticides. Livestock productivity depends, however, upon chemoprophylaxis 
and drug treatment as the most effective ways. to combat trypanosomiasis. 
Because of the ranch's professional management and experienced employees, 
this ranch operation represents, as T. Ford and E. Blaser wrote in 1971, 
"a large scale field experiment" in commercial livestock production in 
the semiarid regions of East Africa. 

Prior to the ranching operation, the land had been unoccupied be
cause of the low rainfall and the generally poor condition of the soil. 
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It: is repruentative of many other areas wt\:.re farming cannot be 
productively uncertaken, but where livestock operations could be 
maintained. The ~:Y.Yaja ranch manager described the major constraints 
to imr~~~e livestock productivity as, first, the tsetse fly, and 
second, pa~ture ~ir.tencance in the face of the rapid bush regeneration. 
Forage quality is also a problem and varies from season to season. 

The Mkwaja ranch employs 200 workers who, together with their 
families constitute esseqtially the total present population of 600. 
All the settle~ents on the ranch are related to its operation. 
Approximately half of the workers and their families have resided 
on the ranch for over ten years. The other half, primarily herders, 
come and go frequently. The job of herding has low status and the 
turnover i~ so breat that it is constant source of frustration to 
the managel!:ent. 

Almost all settlecent services are provided by the ranch. The 
firs~ ranch school o;·:as opened 18 months ago by a teacher provided b'.' 
·the govern~ent. Only first and secona grades one offered, dnO c~ildr~n 
must go to the neighb')ring village 8 1an distant to continue their 
education. Soce 40 children on the ranch reside in small settle~ents 
near the corrals or bomas and do not receive any scholling. In 
co;upliance \.:1 th the government campaign that was initiated two years 
ago, the ranch c.anagenent embarked upon a massive reading program 
for adults. Every ~, .. orker who could read was excused from work two 
afternoons a week to engage in teaching. This effort la,.ted for ahout 
a year; at its co~?letion, the literacy rate had risen flom 30 percent 
to 90 percent. Other services prOVided by the ranch are housing, water, 
and minimal health care. 

The ranch organization. is atypical. It is the only ranching 
operation in Tan=ania which as remained under private ownership. 
Although the ranch has invited neighboring farmers with cattle to take 
advantage of inseuination and disease control procedures, there has been 
little response. The role of the }~aja Ranch in training and providing 
regional leade~ship is disproportionately small in comparison with its 
substantial eA~erience in livestock production. 

Figure I shows the ranch and the surrounding areas. The ranch area 
occupies the width of the coastal plain and is divided into two sections, 
north and south. The Tsetse Project field site is an irregular square 
between the Indian Ocean on the east and the East African Railway on 
the west going north from Dar es Salaam to Tanga. Along the north side 
of the ranch lies a fairly dense mountainous high forest; to the south 
is the control area of wooded grassland which resembles much of the test 
site uplands. Bet" ... een the ocean beach and the ranch is a strip of 
scattered small plots cultivated by subsistence farmers. The nearhy 
villages are occupied by member of the Zigua tribe. About 5 km to the 
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northeast of the ranch beein the extensive estates of sisal, cashew 
and coconuts. 

1. Non-Living Components of the Environment 

Physiographv: The coastal plain at the Mkwaja Ranch release site 
is a flat, narrow belt of consolidated sands extending inland about 
20 km to the toe slope of the escarpment that raises to the Masai plains 
some 10 km distant. Elevation on the s'ite varies from mean sea level 
near the mouth of the Msangazi River, containing brackish tide water, 
to high points of about 100 m on the central e~st-west ridge that trans
verses the ranch; approxiI:late1y half of the ra:lch area lies be1m ... a 65 m 
contour. The Msangazi River fl.)od p1a~·.n which courses through the 
northern part of the ranch does not exceed 40 m in elevation. The lower 
ocean~ide portion is a slightly raised, level plain that does not exceed 
50 m above the mean sea level. This nor-south strip occupies the eastern 
25% of the ranch. 

Climate: This tropical region. is characterized as having high 
humidity, an annual rainfall of 800 to 1200 mm, and mean annual temperature 
ranging benleen 240 and 320 C. Frota the requirelilents of plant growth, 
the area has a subhumid tropical climate; however, the potential evapora
tion and moisture deficit is high during the dry seasons, altering the 
climate of semi-arid conditions at times. Rainfall patterns at the ranch 
are typically bimodal. The 21-year average annual preCipitation is 
1,008 mm; however, rainf~ll is erratic as in many places throughout East 
Africa. Beginning in 1969, six out of eight years recorded an abnorca11y 
low rainfall. 

Averages for the 21-year record period as well as for the moist 
and dry segments are given in Appendix A. When analyzed, these figures 
show apeak for long rains in April and short rains in November. The 
corresponding 1m. points in the dry season occur in August and again 
in February. Humidity remains high except during the mid-day period 
of direct overhead solar radiation, and the corresponding period of 
relative humidity sometimes reaches as low as 35 and 40 percent for 
several hours (see Appendix A). 

Parent Material and Soils: The substratum underlying the coastal 
plain is a combination of coral rag, sandstone, and some limestone 
(Atlas 1956). The first 5 km inland from the coast contains underlaying 
of Quarternary alluvium; the next 10 km band contains Quarternary dediments. 
Deeper marine sandstones and limestones date· back to the Jurassic period. 
The east central uplands of the ranch are suspected to have been caused 
from a raised P1aistocene reef. Upland soils consist mainly of gra:; and 
red orange loamy sands; flood plain alluvium found along the Msangazi 
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Jl1ver consists of gray to dark gray "black cotton" snils. Soils of 
the eastern coastal plain are loosely consolidated and form shallow 
sandy drainage~ays coursing south and east~ard toward Mkwaja village. 
The greyish cast is a humic layer to a dept~ of about 25 cm. This 
humic layer is also present throughout most of the uplands except on 
steeper slopes. Belmo1 this depth is a red-orange sandy loam. Bleached 
greyish brown sands, occur in areas of recent erosion and on steeper 
slopes. Finer, light-colored sandy clay loams of the Msangaz! flood 
plain and along lo~er portions of the alluvial flats show heavy con
traction cracks in rain pond relief. Along the south eastern upland, 
soils grade fro= rather well consolidated grey-brown surface sands 
1n the north central portion to poorly consolidated red-orange sands 
1n the southeastern corner. Hhere the central t·.plands break to\07ard the 
Msangazi River to the north and west, grey sands again beccrre higher in 
color; this reflects core rapid geological erosion from the steeper 
slopes. Isolated outcropping of coral rag can be found at or near the 
surface t~-oughout the southern parts of the rancn. 

Water: or several months following good rains, the H~angGzi 
River rnaintaill:". a cOrltinuous CO;'::.;:se across the ranch. Other larger 
drainages suc~ as the Chogera tributary, which drains the northwestern 
extension ana a few rivulets in the southeast corner also flow 
following the Noveober-December and March-April rainy periods. Large 
earthen dams pro\pide year round T.-later for cattle and game. There are 
65 dams; 40 are presently functional which is unusual considering the 
loose sandy 50il texture. During the dry seaSDn only the largest dams 
retain water and frequently water is hauled from a distance of up to 
32 km. There are 15 good reservoirs, some in excess of five hectares. 
Attempts at exploiti~g subsurface water have not been successful. 
Salt water is all t~at has been obtained from the several previous 
borehole att~pts. At the present time a borehole is under construction 
on which an accurate log is being kept. The prospects for this 41 m 
well appear to be favorable and will provide hydrological information 
of this little surveyed region south of the Pangani River. 

Atmosphere: At:ospheric conditions, apart from the climate, 
consist of air :ov~ent patterns and particulate suspensions, both 
natural and man-cade. As to the latter, except for somewhat excessive 
daily cattle trai1i~g to and from t}je corrals (bomas) and the necessary 
administrative vehicular travel, no man-made agents are produced which 
escape into the air. ~atural agents consist of wildlife induced carbon 
particles and associated oxides from burning herbaceous and woody materials. 
The uL.!ontrolled fires are usually caused by ·man but on a sufficiently 
routine basis to be considered a normal or "natural" phenc. :n~non. These 
fire.s are much reduced an1 less frequent than earlier years when the 
ranch was undeveloped land. Formerly, wildlife begun through the coastal 
plain highgrass and consumed all but the most resistant woody species 
during both the short and long dry periods each year. Lightening un
c!:)Ubtedly was an agent in the large scale firespread,. but under present 
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range grazing cond~tions is of less significance. So called wildfires 
contribute nearly all ~oke particulate matter except that from wood 
fires needed for eeals preparation by the ranch household. 

Wind patterns follow a prevailing westerly path from the ocean 
and are stronger during the February - March short dry season than 
during the July through September long intermonsoonal period. Daily 
wind (.1100-1600 hrs.) eovement is highly irregular with strong drying 
mid-day winds di=inishing to near calm between 2200 hours and daybreak. 
Mid-day extI'eees eight approach 25 to 35 Ian per hr), while normal move
ment is between 10 to 20 km hour. Upper level storm patterns can 
originate froe inland convection patterns but the monsoonal begin at 
sea. Stores produ(~ intensely heavy rain of short duration which, when 
occurring on dry or super saturated soils, produce large volume run-off 
with accompanying sheet and ~ully erosion. These high run-off situations 
are aggravated by the excessive removal of ground cover caused by cattle, 
trailing, grazing and fire. 

2. Living Co~~onents of the Environment 

The topical subhunid coastal climate produced by the equatorial 
latitude and coastal geography has furnished a diverse ecosystem of 
plants and anicals. :·Iost of J:ast Africa is geologically old, with plant 
and animal evolution and speciation having proceedec'. uninterrupted 
relative to the general situation in the temperate zones. In spite of 
more recent geological changes along this eastern coastal region, plant 
and animal speciation and distri~ution show a mixture of interior 
ecosystems with that of the marine and oceanic environments. 

The impact of the ranching operation has not radically altered the 
fauna or flora so as to exclude many, if any, species. Perhaps the 
greatest change which has resulted from twenty years of domestic grazing 
animals has been the rapid encroachment of woody vegetation. In the 
past, the high volu=e of grass fuel for repeated burnings prevented bush 
establishment and oaintained only fire tolerant species. The recent 
efforts to suppress range fires and the effect of livestock grazing have 
resulted within a short time period in the invasion of bush and the 
consequent eobilization of much of the nutrient capital of the basic 
soil productivity. 

These vegetational changes have altered ·the composition of the 
dependent anical coc=unities. This is not to say that any species of 
animals or plants have necessarily disappeared; on the contrary, some 
existing or new species may well have acted as invaders or actually 
increased thei~ presence. Wart hogs and perhaps waterbuck are examples 
of species which have been favored by the livestock occupation. 
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Animal Field Inventorv Procedures: During the six day survey 
period, the range ecologist logged all large animal species observed 
in order to approxioate the biomass. Bass data included date, time of 
day, route traveled, kilometers traversed and the number of animals by 
species. Gender was noted when deter.ted. The total of 23.5 hours of 
daytime oh~ervation repre~ented a nor=al distribution of morning, midday 
and evenint hours. More species were observed during morning and evening 
activity reriods than during the midday periods. This was particularly 
true in ~ases of the ruminant ungulat~s. During the field inventory 
373 km of primary and secondary bush track were tranversed. In addition, 
cross country travel and foot safaris were undertaken to observe plant 
and animal communities throughout the entire ranch. Animals recorded 
during the inventory constitute about 40% of the species known to reside 
for at least part of the year on the ranch. 

Animals not seen but known to be present, such as the elephant 
and buffalo, would add considerably to the biomass. The field inventory 
and the complete list of larger mammals, birds, and reptiles known to 
occur on the ranch are given in Appendix B. 

Plant Co~unities: Appropriately, the translation for the Swahili 
word }&waja is the locally conspicuous tamarin tree (Tamarindus indica). 
Unfortunately, this is where a simple approach to identification aud 
classification of East African coastal vegetation ends. Although a 
number of classification schemes has been suggested for East African 
plant communities and ecosystems, none has yet been generally accepted 
or has stood the test of time. The in-local classification is the 
physiogomy or plant structure and the surface area coverage by the 
dominant woody species. 

In view of the variation in local methodology and the nature of 
this in-local tsetse fly habi-at, it was decided to combine the best 
features of several systems in use and develop a classification method 
which would meet the specific objectives of this assessment. A review 
of the literature upon which the assessment method for typing and map 
preparation was drawn is found in Appendix C. 

Limited time precluded a detailed inventory listing of all six 
types of species components. However, ~jor trees, bush, and grass 
associations are presented and discussed in Appendix D. The field survey 
was essential for the analysis of the 1976 aerial photos and the sub
sequent preparation of the map. Our general interpretation followed 
the scheme of land units (coastal plain-bush grassland) proposal, Christan 
(1958). Gillman, who was perhaps most familiar with Tanzanian vegetation, 
broadly mapped the ~R .. aja region as bushed grassland (1949). The assess
ment team analysis identifies the field site for the Tanga Tsetse Project 
as four major and three minor land units and associated vegetation cover 
types. 
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1. Evergreen grouped tree grasslands found generally 
throughout the western and southwestern uplands. 

2. Mixed (deciduous-evergreen) wooden and/or bushed 
grassland interspersed betwee~ the above forest islands 
and making up a large part of the northwest extension. 

3. The Doum palfu-high grass savannah found in the 
eastern coastal lowlands. 

4. Doum and Borassus palm-high grass found in the alluvial 
flood plains of the Msangazi River. 

The minor types which occur in addition to these units may be identified 
as riverine gallery forests of the ~sanga~i River and tributaries, thp. 
high mixed (evergreen-deciduous) forests of the northern and northwestern 
mountains, and secondary bushland thickets. 

B. THE TANGA REARI~G LABORATORY 

The Tanga Project ecploys 126 individuals, of whom five are 
expatriates. The senior staff includes four entomologists, a veterinarian, 
and a rearing specialist. There are 2 research officers, 3 field officers 
and 14 assistant field officers with government certificate training. 
The remaining eoployees are laboratory and field assistants drivers 
and support staff. 

The construction of the insectaries began in June ot 1972; and the 
third and final insectary was completed in early 1977. J~l facilities 
are sinply designed and,except for the inportation of scientific 
instruments,havc been built with local oaterials. The complex consists 
of the three insectaries, associated anioal sheds, animal quarantine 
buildings and the irradiation unit. The 8 hectares surrounding the 
building serve as the animal paddocks and the forage crop production 
area. 

The insectaries are designed to house 60,000 flies capable of 
producing 30,000 males per month. Approxinately 490 goats and 115 rabbits 
are maintained as hosts for the flies. The Tanga laboratory uses only 
blood of living animals. A method for feeding colonies of tsetse flies 
on blood presented through artifical ffiembranes has recently been developed 
in Europe, but was not available when the Tanga Project was initiated. 
In the future, however, the costs of mass-rearing flies will be much 
reduced by the use of membrane feeding. 
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A research program such as the Tanga Project does not have a 
primary responsibility for training. However, the on-the-job train-
ing is excellent and oust be judged as a significant contribution albeit 
an indtrect benefit. The laboratorJ is rearing flies successfully 
with a staff (average age 20), only a few of whose members have had 
more than seven years of formal education. As the project leader 
pointed out, if training is neglected at the research stage, when 
the project becot:les operational trained manpm-ler will be scarce. 
The conclusion reached from observing the management and wo~k 
disciplines of the Tanga Laboratory i~ that training, intercediate 
and advanced, ~ust be a component both of research programs and 
operational programs. 

The Tsetse Research Project has developed good contacts and 
exchanges with other institutions in Tanzania; however, it would have 
been desirable if the initial funding of the Project had pe~itted a 
more flexible and innovative outreach program. For example, students 
from national educational institutions would have profit from short
term training fellowships as well as opportuniti~s to cond11ct research 
projects under the joint supervision of the Tanga Laboratory scientists 
and the host count~y institutions. 

The Project is to be commended for the preparation of a brochures 
in Kiswahili. The Project has developed a working relationship '-lith 
the Internationa: Atomic Energy Agency and the Food and Agriculture 
Organization and The Tsetse Fly Research Laboratory at Bristol, 
Engl.:;.nci. IniurUlal rel .. tionti!.ip~ have been maintained with the ICIPE 
and ILRAD in Nairobi. 

III. ,1E ENV. 'mENTAL ASSESSXENT 

A. PROCEDURES 

The measures and procedures used by the team to we1gn tne aaverse 
and beneficial icpact of the Tsetse Project were based upon the iden
tification and estimates of the effect of insecticides, and herbicides, 
bush clearing, and the release of sterile male tsetse flies ·~pon 
the faunal flora, soil, water, and atmosphere of the test site. These 
impacts vere evaluated from the perspective of the proposed control 
of G. EJ.' li."rsitans at the field sitt! and the utilization of the 
rearing facility in Tanga. The separate impact were not weighed, and, 
therefore, no comparisons were made of their relative significance. 

The team notes that the present environment assessment cannot 
resolve all the complex socio-economic issues surrounding the mounting 
of integrated tsetse fly control programs, including the SI~~, OVer large 
land areas in Africa. The analysis and prediction of the impact upon 
human population are considerably more difficult t:'lan the technical 
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analysis of the impact of the control techniques themselves. Infor
mation is simply not available as to hov the pre5ent populations, often 
already abused and iopoverished, will respond to nev situations brought 
about by new t~chnologies. Thus, in its socio-economic evaluation, the 
team has limited its assessments to those that could be made vith a 
high degree of confidence and has indicated the limitations ~n the 
analysis. 

The estimated environmental effects of specific projects 
activities are summarized below. Each aspect of the tsetse fly pro
gram at the Mkwaja Ranch and the Tanga Rearing Laboratory has received 
a separate evaluation. 
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B. EXPLA.~ATIotl A.~ SUMMATION 

1. Barrier Clearing: The Mkv.aja Ranch management had cleared a 
one km wide barrier of trees and shrubs around much of the ranch in 
order to reduce the migration of tsetse flies fron th~ surrounding 
areas. The Tanga project is presently engaged in completing the 
barrier. Clearing operations will be limited to the barrier zone. 
In prev.ious1y cleared sections, the barrier has beco~e open grassland, 
and it is anticipated that the entire barrier zone of 65 square km will 
be covered bi grass when the operation is completed. If the grassland 
barrier is to be maintained and erosion to be prevented, the ranch 
management must continue to invest in the barrier clearing. 

2. Application of Herbicide to Portions of the Cleared Barrier: 
Following the clearing operation, the herbicide Tordon 155 will be applied 
to control vegetation regroivth. The herbicide w~ll be hand-applied by 
brush onto the sturr.ps to avoid general contamination of the soil. The 
treatments will prevent regeneration and, in turn, the reestablishment 
of insect and avian population that had inhabL t the localized environ
ment. 

The effect of the clearing operations Ie vegetation is clearly 
high but at the same time it is very localiz.;_. Similar local but 
rather strong effects will modify certain conditions in the animal 
comreunity (invertebrate, avian, and macrnalisn) in the barrier zone. 

3. Application of Residual Denosits of nuT Along the Edges of 
the Barrier: The 1 km barrier clearing will not be wide enough to 
prevent all tsetse flies trom icmigrating into the ranch. Therefore, 
the barrier will be reinfo~ced by the application of DDT to vegetation 
outside the perimeter of the barrier I Applications of 5% DDT will be 
made to the lower 3 meters of tree-trunks greater than 25 cm.diameter . 
and on the und.ersides of-lower-oranches- in order to kill resting flies 
and prevent movement of flies into the ranch area. One application will 
be bi monthly throughout the duration of the field experiment. The 
minimun insecticidal barrier wi.ll be 300 meters, and each application 
will probably require about 90 to 100 kilograms of active ingredient 
equivalent to 2.2 grams per hectare per annum (0.02 lbs) per acre 
annually) over the ranch as a whole, and 90 gracs per hectare (0.08 lbs. per 
acre annually) in barrier zone. Some short-tern contamination of surface 
water limited to the Msangazi River will occur and lioited DDT may 
accumulate in certain nontarget organises and in the soil. Since the 
area to be treated with DDT is relatively small, the effect on nontarget 
invertebrates, bird and mammals will be minimal. 
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4. Three Aerial A~olications of Endosulfan: Studies of the 
populaUon density of Q. morsitans at the Mkwaja Ranch indicate that 
two or three aerial applications of endosulfan may be required in 
order to reduce the population to a level that can be handled with 
sterile males. Approxi=ately 215 square km will be treated. The in
secticide will be applied in droplets (35-45 u in diameters) that float 
and impinge upon resting an~ flying tsetse flies, but are not large 
enough to leave a percanent toxic residue. Endosulfan will persist 
at low levels in the treated areas. Each treatoent will utilize 30 
grams.fha. of active ingredient, totalling about 600 kg of insecticide 
or 90 graos per hectare each (0.0825 lb per acre total for 3 applications). 
Five or six such applications at two to threel·:eek intervals are routinely 
used to eradicate G. c. ~orsitans. Other studies indicate that even with 
5 or 6 applications, residues and the effect on non-target organis~s are 
minimal. Any such effects would normally be limited to invertebrates 
and fish. \-.'hen high concentrations of endosulfan are used, it is toxic 
to fish; however, at the tioe of the }~waja ranch applications, the 
rivers will be dry and conta~nation of surface water will be of limited 
duration. Air polution during the actual spraying operation will be 
transient. 

It must be noted that the normal requirement fo= tsetse fly eradica
tion over an area of the same size would be five to six applications of 
insecticides. The use of sterile males following two to three applica
tions will reduce the insecticide application by 40 to 50 percent. 

5. Release of SterUe Male Tsetse Flies: As the summary table 
shows, the release of the sterile males would not affect any of the 
environmental factors. It should be emphasized that the fl~es are not 
radioactive, but they do have the capacity of trans~tting disease as 
vectors of tr)~anosociasis. The release of the sterile males at the 
rate of 3 to 6 per day per square kIn, following the reduction of the 
natural population by aerial applications of insecticide, avoids the 
situation in which there would be more flies than were preseD~ iil th~ 
pretreat~ent population. The anticipated elioination of th~~ target 
species from the envircn=ent should not be accoopanied by an increase 
in population of other Glossinas species since they are hBbitat-specific 
and not interdependent. 

6. Rearing of Flies and Host Animal Production: The rearing 
activities at the Tanga Laboratory are confined to 410 square meters of 
enclosed space and do not cause any environmental impact. Likewise the 
maintenance of the host animals takes place only on the enclosed 8 hectares 
and has no or little i~pact on the environment with the exception of 
waste accumulation which is dealt with by the septic tank and recycling 
of manure. 
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7. Socio-Econooic Consideratien: An analysis of the operational 
and economic feasibility of the rearing laboratory at Tanga viII be 
possible only upon the completion of the field trials in early 1979. 
Similarly, a useful cost/benefit assessment of tsetse fly control 
could not be oade on the ~~aja ranching operation, nor could the 
possible application of the economic feasibility of the SI~~ be 
definitively assessed. Only gross indicators of costs, benefits and 
returns were available. The ~~aja Ranch could not operate without 
a careful and expensive regioe of prophylactics and curative drugs or 
tsetse fly eradication maintained by intensive and continuous insecticide 
applications. Only four of the past twelve years have been profitable 
reflecting the substantial capital development costs, including tsetse 
fly control oeaSllt'es and an average expenditure of $3.00 per head per 
year for maintenance of minimal disease control. Follo' .• ing the analysis 
of the SIR.'! as part of an integrated tsetse fly eradication program, 
it viII be possible to coopare the Mkwaja Ranch with other ranching 
operations in Tanzania and with other successful livestock operations 
such as Ankole in Uganda and Zululand in South Africa. 

The team did not have access to the detailed financial records of 
the privately canaged Hkwaja Ranch and therefore could not directly 
assign observable benefits to specific operations; ~evertheless, based 
on observations and discussions vith the ranch manager, the following 
indicators eoerged: (1) a profitable livestock operation is not possible 
vhen the tsetse fly exists in teres of present state of knoT.vledge of 
therapeutic and curative treatments; (2) tsetse fly eradication requires 
a large initial capital investment and continuing high cost maintenance; 
and (3) ranching operations in the semi-arid regions of eastern Tanzania 
must be well planned and well managed with respect to the carrying 
capacity of the land and the available water resources. 

IV. APPLICABILITY OF THE ASSESSMENT 

A. THE STERILE H"~E rnSECT METHOD (SIRH) 

The elements of the Tsetse Research Project which are relevant to 
existing or future tsetse fly eradication projects oay be surenarized as 
follows: Tsetse fly eradication schemes require extensive planning and 
careful coordination of each phase of the operation. Of major significance 
is the fact that fly populations become undetectable well before they are 
actually eradicated. Due to the low reproductive capacity and the low 
rate of increase of ~atural fly populations, many generations may elapse 
before incipient populations are detected by normal surveillance techniques. 
The use of sterile ~les to consolidate and insure eradication in the 
phase following the use of other techniques may be tne most effective 
approach under certain circumstances. 
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The Project's research activities involve a wide variety of 
8pecific information accrual perhaps more so than other types of 
control research. This is due to the fact that livestock are used 
to regulate at the density of natural insect populations of the same 
species. Thus, original data are required not only on fly production 
requireoents, sterilization effects and handling methods, but also on 
a wide spectrum of population characteristics of the wild flies, e.g. 
density, longevity, dispersal, seasonal variation, etc. These data 
are necessary to make optimum use of the released insects. In 
addition, integration of the ~terile insects with conventional methods 
will provide new perspectives on population dynamics that can be useful 
in other programs. Thus, all aspects of the biology, ecology, and 
insecticide research will provide data and concepts that are directly 
relevant to other tsetse fly eradication projects. 

Population studies being conducted will be particularly important 
as will studies on the effectiveness of insecticidal barriers used to 
supplement natural or artificially created barriers. These significant 
facets of control technology ~nll have a major bearing on most other 
eradication projects. The advances made on rearing and sterilization 
research will directly expand the capabilities of African scientists 
to conduct tsetse fly research and related studies on disease transmission. 
Field studies with laboratory reared flies will greatly enhance the 
ecological and biological information currently available. 

Conclusive proof that the sterile ~Ale technique is effective will 
make available another tsetse fly eradication technique for futher 
practical development. Mass rearing of other species of tsetse flies 
as developed for G. m. moristans at the rearing laboratory, will be 
applicable to oth;r ;pecies, as well as related studies on artifical 
rearing techniques being supported by Project funding. An increased 
capability in rearing other species will increase the flexibility 
of the technique by making its use advantageous in areas with more than 
one important vector species. The integration of the sterile male 
releases with control programs that might othelvise be only partially 
effective may result in effective and efficient eradication of 
target species that would not have been atteopted. The costs 
of using the sterile male technique in this research program may provide 
useful information for predicting the costs for integrated eradication 
schemes in other suitable areas, Thus, any contemplated n~. eradication 
sche~e should consider incorporation of sterility techniques in the 
planning stages because of the potential economic savings and/or 
incr~,~ses in the total area of land cleared with a fixed amount of 
capital. For example, in addition to existing tsetse fly control 
projects, consideration is being given to field operational programs 
at four locations in Tanzania. 1. The island of Zanzibar; 2. The 
West Lake area; 3. Mafia Island east of Dar es Salaam; 4. the Handini 



- 19 -

area near Masailand. Assumj~g successful completion of the 'SI~~ trails, 
it may be antici~ated that ,he insectaries at Tanga might be expanded 
to provide sterile flies f~r new programs. Rel~vant to this point. in 
1971, a panel of 32 internationally recognized e~~erts met in Paris to 
deal with the possible applications of the sterility principle for tsetse 
fly ~ontrol. The panel ana~yzed the possible advantages and disadvantages, 
and their su=oary re=ains the most reliable assessment yet available. 
The fo11o\·,ing recarks are based upon the report of the panel, (IAEA 
Report. 1972). 

1. Advantages of the Sterile Male Insect Method: The principal 
advantage of the SI~~ is that the control effort becomes more economical 
as the natural population declines. This economy results because in
creasing ratio of sterile to wild males are achieved. As the program 
proceeds, the total nucbers of release flies can be reduced and control 
becomes increasingly core efficient. In contrast. conventional multiple 
application of icsecticides becomes less efficient in terms of the number 
of insects killed as the population declines because the cost and per
centage kill factor per application remains fixed. 

In areas where the SI~~ can be utilized alone. this technique avoids 
contamination of the environment and selectively attacks one Glossina 
species. resulting in a minimum distriburbance of the environment and 
other insects. Eve~ if an integrated use of insecticide is indispensable, 
the contamination of the environment nevertr-eless is considerably less 
than that which results from a program based entirely on chemical control. 
Unlike the oajority of other Diptera. GlOSSina snecies have an extreoely 
low reproductive potential and low rate of increase per generation. 
Therefore fewer sterile males are required. The density of the vegetation 
in the environoent. often a serious obstacle for the application of in
secticides. does not hinder the dispersion of the sterile insects. 

When population density is low the efficiency of eradicating the 
species is theoretically better with sterile insect release method than 
with insecticides. The sterility method could be utilized as the final 
phase of an integrated program. Release of sterile males in low numbers 
can prevent reestablish~ent of the species. This technique may be 
cheaper and more effective than maintaining constant surveillance. In 
areas, where two Glossina species coexist, the elimination of one species 
by the SIRM is not e~?ected to result in a sudden increase in numbers of 
the second species since population sizes are not believed to be 
interdependent. 

Where the control of tsetse is regarded by the authorities as 
necessary to game reserves or national parks, the use of the SIRM would 
minimize the detricental side effects of control. Reduction of the wild 
tsetse population by other methods may be necessary before sterile 
males can be effectively used. The use of not more than two or three 
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applications of a nonpersistent insecticide is not likely to significantly 
contaminate the environment or damage the fauna except where rare endemic 
insects are present. Even in areas where the SIR.'i does n.ot represent an 
economical gain over other tsetse suppression techniques, it may be the 
method of choice ~here disadvantages of chemical or other control methods 
must be avoided. 

2. Disadvantages of the SIIDf: The method is not practical nor is 
it des~gned to be used alone against high natural populations. Prior 
reduction with che~cals or other means is a prerequisite. wnen used 
alone this method, unlike insecticides, does not immediately reduce 
the insect population ~~ough to rapidly interrupt disease transmission. 
Release of large nuobers of sterile flies in an area where trypanos~miasis 
is endemic could t~porarily increase the transmission rate. For this 
reason, the ~ethod should not be used alone in areas where human 
trypanosomiasis is ende~c and where immediate interruption of trans
mission is required. 

B. SEPARATE AIm I~'TEGR.ATED APPROACHES TO TSETSE FLY· ERADICATION 

Before chemical insecticides were developed, the two ~ost commonly 
practIced methods for controlling tsetse flies involved clearing woody 
vegetation on which the flies depend for shelter and eradicating game 
animals on which they depend for food. These methods are rarely 
practiced at present; but because of the need to clear a barrier around 
the Mkwaja Ranch, the method of vegetation clearing is included in the 
following description of tsetse fly eradication techniques. 

1. Clearing of Vegetation. Sheer clearing, involving the destruction 
of all trees and shrubs, is an effective means of eradicating Glossina. 
It is costly, even when carried out by mechanical methods (Glover et aI, 
1959; Wooff, 1967) and is now rarely employed except to establish barriers, 
often in conjunction ~~th insecticides, to prevent the reinvasion of 
areas freed of tsetse flies. The technique has been employed over wide 
areas of country against species of the morsitans group and linearly 
against riverine and lacustrine species of the palpalis group. In some 
circumstances soil erosion can result, but there is much evidence that 
in sanannah regions, removal of all trees and shrubs often causes grass 
growth to increase and to ~prove pasture (Ford, Nash and Welch, in 
Mulligan, 1970). Discriminative or partial clearing involves the removal 
of only those elements of vegetation essential for the survival of 
Glossina. It has been extensively practiced against riverine Q. palpalis 
and G. tachinoides in ~est Africa (Nash 1969) and G. morsitans, G. 
swynnertoni and Q. pallidipes in East Africa, 
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21. Came Destr1cution. Slaughter of same ani~~l~s as a method of 
tsetse control has been Widely practiced in the past in Uganda and Rhudesb. 
Even ~hen refined by removing only the favored host species (Cockbill 
et a1, 1969), the method is unacceptable today. 

3. Insecticides. Treatment of tsetse-infested zones ~th insecti
cides is cu~rently th~ ~ost =on~on method of eradication. Insecticides 
are·.applied as persirtent deposits of such compounds as DDT, dieldrin, 
or endosulfan (either from the ~round or from helicopters), or as 
sequent5.al applications of formulation' of either dieldrin or eildosulfan 
of ult~a low volume from fixed - winged aircraft. 

4. Toxicolog:L. The Acute Oral/Dermal (LDSO in Rats) and the Acute 
24 hour (LCSO in Fish) of 4 Pesticide/Herbicides is given below in Mg./Kgm. 

Endosulfan DDT Dieldrin 2/4- D 

Oral 43 113 46 375 
Dermal 130 2000 90 
Fish· 2.7 7 14 100 

*P.P.M. for Blue Gills/Trout fingerlings. 

Hea~J deposits of persistent pesticides can be applied discriminatively 
froe the ground as a single treat~ent to the resting site~ or the fly. 
These p~rsistent deposits re~in effective for several months, and there
fore a sin~le application even kills the flies \-Ihich encrge fron: pupur:::'a 
in the s'Jil ciuring the l-leeks following the application. This Method is 
particularly applicable against species of Glcssina with linear distri
buticns and has been widely pi~cticed against G. fuscices in East Af~ica 
(Glover et ~l, 1960). The l!1ethod is less practicable as:;;inst those species, 
such as Q. morsitans, H~lich often occur t1::-oughout l?i.de tracts of country. 
Such species can be attacked, however, when their distribution is re
stricted du:-ing pe=iods of climatic stress (Davies 1971). The most 
commonly ~mployed insecticides in ground-spray cnmpaignshave been DnT 
and dield:.in. 

Presistent deposits can also be applied by helicopter. Applications 
can be restricted to cE:'.rtain habitclts but are less discri::1inative ~·lith:!.r. 

t!',ose r.ahitC'.ts than .:lre applicati.c:ns from the ground. Extensive !::ucces~
fu1 operatior!s, primarily agains~ Q. • . !~!£!:~L£.~, h::lvC been pcrforr.:ed in 
Nigeri.:!.. DieldrLl emulsion has been the r.:ost HiJely used insecticide, 
but tri21z have alzo been conducted "lith er!dosulfan (Spie1ber£C!r and 
Abdurati~, 1972; Spielberger et aI, personal co=~ur!ic.:!.tion). 

Observation made on the side effects of insectjcides uSed in various 
tsetse control schemes indicate that applications of ?er~istent deposits 
leave heavy local =esidues (Park et aI, 1972, cites ini~ial deposit of 
1-10 g active ingredjent mZ) that elso affect other organisms, e~?ecially 
when applied over large areas. Koeman a~d his collecgues have studied 
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these side effects for many years. Koeman and Takken (1976) showed that 
even a single application of residual dieldrin or endosulfan caused 
mortality in many nontarget species. Helicopter application affected 
• wider range of bird speci~s than discriminative groundspray application. 
Certain species of the fringing forest birds are very vulnerable and 
disappeared froe the treated area. Certain mammal populations also 
markedly decreased in size (examples ar'e Tantalus monkeys after application 
of dieldrin, and fruit bats after aerial residual application of endosulfan). 
Appreciable mortality occurred among fish, amphibians, lizards and snakes. 

In general, groundsprays are more discriminative and are therefore 
less likely to cause irreversible damage than are helicopter applications. 
Endosulfan was found to cause more damage to cold blooded vertebrates 
than dield-in; warn blooded. species reacted conversely. In areas treated 
once, many of the affected species repopulated the treated areas a year 
or so later by migrating froe the nearest untreated populated habitat, 
provided the areas reclaieed from tsetse had not been altered drastically 
and the habitat remained suitable. Residues of dieldrin and DDT observed 
in fish, fish-~ating birds, and other organisms collected in areas sprayed 
ODe or two years previously have generally been low (unpublished ~~~O/FAO 
Report 1976). 

When the distribution of the fly is diffuse, restricted application 
is not feasible and a blanket cover is required. Since residual deposits 
need to be relatively heavy in order to obtain adequate persistence, it 
is not feasible to apply insecticide on this scale over the whole habitat 
available to the fly. The development of methods for the sequential 
application of nonresidual ultra low volume formulations of dieldrin 
and endosulfan has been reviewed by Lee (1969) and Burnett (in Hulligan, 
1970). Concentrated solutions of insecticide in volatile oil are used, 
which are dispersed as medium aerosols consisting mostly of 20 - 50u 
drops. The insecticide must be highly toxic to the fly so that a single 
drop will contain a lethal dose. Park et al (1972) used 30 gm of active. 
ingrendient (a.i.) per hectare in each of five applications of endosulfan 
to eradicate G. morsitans in Zambia, and in Botswana as little as 6gm a.i./ha 
have been used per application (Kendrick and Alsop, 1974). Because 
puparia in the soil cannot be reached by the insecticide, repeated 
applications (usually 5 or 6 at about 18 day intervals) are necessary to 
prevent newly emerged females from reproducing. 
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A team from the Centre for Overseas Pest Research. London. is 
currently investigating the effects of sequential aerial application 
of endosulfan on nontarget organisms in Botswana. In contrast to the 
effects of residual aerial applications, preliminary results with se
qu~ntial application suggest that there are unlikely to be any i~ediate 
lethal effects on fish or terrestrial or fresh water invertebrates 
(Russell-Smith, personal comnunication) because Glossina are highly 
susceptible and require much less insecticide than other insect species. 
Most s'tudies followed application rates of 6 gm a.L/ha but there were 
also little evidence of direct mortality after one application at 
12 gm a.i./ha; endosulfan can be highly toxic to fish, but at least 
these extremely low application rates it clearly had no detrimental 
effect. No data are yet available for possible sub-lethal effects of 
cndosulfan; samples of fish and ;~a.ter are currently being examined for 
insecticide residues. 

4. Genetic Control~ In addition to the SI~~, various other genetic 
control techniques have been propcsed. The most practical at the moment 
seems to be the exploitation of the hybrid sterility resulting from 
some combination of crosses between subspecies of G. morsitans. No 
field trials have been carried out. 

5. Biological Control. A number of attempts (especially by Nash, 
1933) have been made to exploit parasites of tsetse as a means of con
trol. None have been successful. Tsetse predators and pathogens must 
be categoriz~d and then effects on tsetse populations must be quantified 
before they can be used as control agents. Research is proceeding on 
other chemical control techniques. At a number of laboratories in the 
United States and Europe, research projects are underway to characterizA 
the effects of juvenile hormones (Denlinger, 1975) ecdysones (Whitehead, 
1976) and diuretic hormones (Gee, 1975), but the formulation of a 
hormonal insecticide for use against Glossina is only a distant prospect. 
Such insecticides are already in use against other pest species, they 
have a nU!:lber of attractive features, including virtually no }:armftt'. 
effects on mammals. 

The recent development of highly efficient catching devices that 
utilize the natural attractiveness of host animals (Vale 1974) is a major 
advance. In addition, a sex pheromone in G. m. norsitans has recently 
been isolated and identified (Langley, Pi~ey~ and Carlson 1975), 
suggesting the possibility of developing a male attractant for use in 
control activities. It has been suggested that the sounds produced by 
tsetse flies may act as a means of communication (Kolbe, 1973). Should 
this be so, it may be possible to devise an auditory attractant. 
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c. BENEFITS A.\L> IMPLICATIONS FOR DEVELOPMENT STRATEGIES 

The tsetse fly belt stretches across the middle of Africa. 
Generally, it lies between latitude 12 degrees north and 20 degrees 
south. Little of this vast area is uti1i~ed except for periodic live
stock grazing, ellch of which is nomadic. It has been estimated that 
240 to 325 cd11ion hectares are presently utilized for livestock grazing 
and that another 200 cil1ion hectares could be developed. Recent advances 
in soil sciences and soil moisture management could expand these estimaces. 
Therefore, this tsetse fly belt looms iQPortant1y in the goal of in
creasing the food production of Africa -- and, in fact, of the world. 
Yet. while the area is potentially productivl', its development is com
plicated by many problems: poor soils, inadequate water, disease, and 
perhaps in some cases ~ladaptive social features of the h~n populations 
may at tiQes be coc?a~ab1e to the tsetse fly in their negative effects. 
Moreover, caopaigns to control animal trypanosomiasis cannot be isolated 
from the efforts to p~event other animal ciseases. East coast fever, 
rinderpest. and contagious bovine pleuropneumonia are a few of the many 
diseases endemic in the tsetse fly belt of Africa. 

The mapping of soils by classes and capacity for supporting 
agriculture or livestock production have been limited in Africa. 
Techniques are being refined which can help. although progress will 
depend upon building indigenous capabilities for soil classification 
and analysis in each nation. Soil classification is necessary since 
any development strategy for land utilization must reflect the use 

-llQt..~ntia1 and. carrying capacity. of the ..l.?nd.~_ The details of land use 
planning in each country naturally depend on pre-existing institutions 
and policies. Each form of ranch system must be made economically viable 
and consistent ~ith national goals on size, employment, 3nd production. 
Beyond the deve10pcent of the farmland itself. improvements in roads l 

markets processing and storage, worker incentives and education and 
training opportunities are all integral parts of any successful program 
of economic and social change. The tsetse fly is thus a major constraint, 
but its eradication is only the first step toward making the tsetse fly 
belt of Africa productive. Since animal trypanosomiasis is only one of 
many constraints on optimal livestock productivity, the full benefits 
of tsetse fly eradication can only be attained within a system in which 
all other constraints have been eliminated or are at least brought within 
manageable 1icits. 

http:capacity.of
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Although developcent planners and tsetse fly experts have stressed 
that tsetse fly eraaication must be integrated with rural development 
and land use, complete success has seldom been achieved. The Mkwaja 
Ranch provides an opportunity to expericent with neW ~setse fly 
eradication techniques which appear to be less hazardous to the environ
ment. The ranch also offe~s the opportunity to observe the integration 
of tsetse fly control techniques with livestock and resource management. 
However. the production outputs of the ~rkwaja ranch currently are less 
than satisfactory. Factors other than the tsetse fly which bear on the 
productivity of the ranch are the relatively low levels of forage pro
duction and its seasonal variation in nutritional value: rapid regenera
tion of bush; other animal diseases; and a calf breeding rate that is 
limited to about 50 percent per year. The death loss due to trypanosoniasis 
is low but the effective chemotherapeutic regime requires a substantial 
investment. Even in this relatively well managed case, the data show 
that commercial ranching in the semi-arid coastal region of Tanzania is 
still at best mar~~nally profitable. These observations reinforce the 
need to precede major tsetse fly eradication eforts \/ith investigations 
on land carrying capacity, water availability, and training and incentive 
programs for the ?opulations who will occupy the la~d claimed fro~ the 
fly. 

If tsetse fly eradication is undertaken on a large operational 
scale, appreciable environmental modifications .. -ill occur and must be 
weighed against the benefits, short tern and long tern, of increased 
food producL.ion and et::?loyment. It is inevitable that oan and his 
domestic animal will replace wildlife on many areas and that the large 
game animals will be reduced in number. These anticipated modifications 
in the environment must be studied well in advance of any large scale 
tsetse fly eradication programs. 

Throughout the twenthieth century, Africa has been exposed to 
numerous grazing and development schemes, many initiated during the 
colonial period. ~uch effort and capital have been spent to superimpose 
western technologies of animal husbandry and range oanaget::ent on pastoral 
subsistence economies. T~ose attempts have often failed bec~use they 
were not combined with a parallel effort to improve the socio-economic 
environment of the local people. These past failures dramatize the 
importance of involving th~ local communities in the initial stages of 
development programs. Proposed changes must be carefully evaluated 
from the perspective of the local populations, and oust be supported by 
thorough analyses of ~ needs and capabiliti~~In. analyzing the 
effectiveness of the water developreent and grazing schemes in Masai 
areas, Z. Neveh (1966) has found that the failure of the programs could 
not be explained by the "insatiable desire of the }!asai to build up 
livestock populations for bridal wealth and prestige" as developmental 
planners have often argued. Rather, the earlier disruption of the Hasai 
nomadic ecosystecs by the encroachment of a~u~sts upon the better 
lands formerly available to them caused the Hasai to depend for their 
survival on larger and larger herds. The trauma of the often repeated 
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experience of disaster and starvation ••• and the development of water 
points and disease controls have not improved things but made them 
verse. 

In a similar study of. African Pastoralists, Alan H. Jacobs (1965) 
has described how preconceived views and prejudices about a pastoral 
society can bpair the development planner. For example, "The generaliza
tion that pastoralism implies an espec~ally strong and characteristic 
resist'ance to s::lcial change deserves attention •••• The evidence for 
such a statecent is by no means consistent or conclusive. Not only have 
many African pa~toral societies been dependent on external markets and 
responsible tv social change over long periods of time, such as the 
Fulani and Socali, but others have changed rapidly within a period of 
a few years, such as Kipsikis and Nandi of Kenya." 

Such studies on man and his environment in Afri'.!a should be taken 
into account by every development project, although clearly they were 
beyond the resources of this environmental assessment. 

The Assess~ent Team did not attempt to identify the options 
available to national planners in Africa, nor to assess the tsetse fly 
eradication experiences in Tanzania. The Team wishes to emphasize, 
however, that international agencies involved in tsetse fly eradication 
schemes must act in close accord with the host countries. The role of 
foreign experts should be primarily to determine the probable affect 
of the various eradication options, and the range of uncertainties 
regarding the consequences. International and national aid agencies 
then must leave to the host c'ountry in light of its own political and 
development strategies, the interpretation of this advice and the de
cision as to what the country should actually do. In particular, the 
participation of African nations in a continent-wide effort to eradicate 
the tsetse fly, such as the FAO program, will in the end be we~ghed against 
each nation's priorities. 

V. CONCLUSIONS 

The team concludes that the Tsetse Research Project in Tanzania 
will have negligible detrimental impact on the environment of the }~aja 
Ranch. In those localized situations where some environmental change has 
been anticipated, the effects have been evaluated. The objective of the 
Research Project is to test a new technique for the control G. ~. 
morsitans in an area where it will have no effect on the !/('to"'eilt use and 
occupa tion of the land. To this extent, the 435 sq. km /Jf :-:~le ~~:.,~~j e. 
Ranch is atypir.al of the 10 m. square km of tsetse fly ,f.flf .:r.:t-':: j,':rica. 
The test site was selected to fulfill the conditions and ·~C~\dI\-.olI!._ ':1 of 
t~e experiment. 

http:prt-e.it
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An asses scent vas made of the socio-economic impact of the research 
proj ect upon the ranch environment and the rea,,'ing laboratory environment 
in Tangs. Other than the il!lportant compor"nt of training and the 
demonstration of the role of science in helping man shape his environment 
to his needs. the social icpact of this project has been minimal. 

The c~eation by the ranch management of a 1 km wide barrier clearing 
around the te3t site to reduce fly i~igration is being completed with 
project funding. The replacecent of the natural habitat wich grassland 
in the" barrier zone will have a high level of impact on the plant and 
animal co~unities. but the disturbance on the ecosystem will be 
localized and t~e proper ~intenance of grasslands may contribute to 
a stable ecosyste~providing additional fora~e. 

The herbicide, tordon 155. will be applied to the tree stumps in 
the barrier zone. Since the applications will be restricted and will 
be applied D2l1ually ~~th brushes, the minimal effects will occur only 
in the barrier zone. 

In order to reinforce t~e barrier and protect the test area from 
any fly immigration, DDT will be applied bi~onthly to a 300 m strip 
along the periceter of the barrier. This 2~lective application will 
deposit about 545 kilogracs of DDT on the t~st site. This represents 
an application level of 280 grams/hectare (0.25 lbs/acre) for the 
treated area. The localized effects of the DDT treatments on the soils 
and atmosphere will ~e minimal but the effect on the ecosystem will be 
high. However, the effects are limited to less than 8 percent of the 
total test area and within this area only 3 to 10 percent will be 
actually sprayed. 

Two or three aerial applications of endosulfan will be applied to 
reduce the tsetse fly population prior to the release of sterile males. 
The total areount of insecticide will be about 1800 kg (92 grams per " 
hectare of 0.0825 lb/acre). These applications will leave minimal 
residues which .. "ill r.ot measurably affect nontarget o:~ganisms. 

The daily release of 3 to 6 sterile m2le flies per squ~re ktlr-meter 
will not affect the environment. The flies are not radioactive and the 
number released will be lower than the initial population and therefore, 
the incidence of an~.a1 trypanosomiasis will not increase. 

V. GUIDEU}.'ES FOR FUTURE ASSES5m:mS 

The assessment team recommends that when "an initial examination 
of a proposed AID action identifies the need for an environmental 
assessment, it should be combined with the development of the work 
plan. This procedure will substantially reduce the costs and enable 
AID to consult with experts during the preliminary planning stage. 
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The team recommends that the AID prograo authorities identify 
the individuals required for an assesscent. A tsetse fly project 
should include the following spec~alists: 

1. a chairperson, preferably a tsetse fly expert; 
2. an entomologist, whose work coc:nliments the chairperson; and 
3. an ecologist or wildlife biologist. 

Depending upon the design of the project, the envir~nment in which 
it is to be undertaken, and requirecents for integra~Jnn of land use and 
development programs, the following specialists should be included as 
team members or as experts to be consulted by the chairman. 

4. animal production specialist; and/or epidemiologist (sleeping 
sickness); and 

5. behavioral scientist. 

The ex-officio members of the teaIl will include the mission project 
officer and the Washington AID progr2:,n canager. The organizational 
arrang~ents and correspondence should be the reponsibil~ty ~t the 
Washingtun office of the AID pr.ograc manager. 

The host country representatives participating in the preliminary 
planning of the proposed action s~ould ba invited to recommend the host 
country specialist in tsatse fly control and a planning officer from 
the relevant ministry as members of the assessment team. 

Before visiting the site of the proposed action, the members of 
the assessment team should convene for several days in Washington. At 
that time, AID should provide. all ~eobers with relevant past assessments, 
project evaluations, reports on c~~oing projects in relat2d fields, all 
preliminary data on the proposed action, and any general information on 
tsp.tse fly eradication programs. 

The chairperson should assign specific responsibilities to each 
team member. Arrangements must be nade in advance f.or the team to 
consult with the appropr~Lte experts and officials in the host country 
during the period of the site visit. 

The site visit should be of a duration to allow the necessary data 
to be collected--one to two weeks. At the concltls1.on of the site visit, 
each team member should submit his report to colleagues dnd as a team 
pr.!pare the draft report. The tea::l noted that "w-hen AID unilaterally 
considers that there is a reasonable risk of significant adverse effects 
on the environment from an activity proposed to it for support, and 
when efforts to encourage the incorporation of appropriate safeguards are 
uns'.lccessful, AID reserves the prerrogative of declinill'3 to participate 
in the activity." 
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The team has noted that international agencies, FAO and WHO, have 
undertaken continent-vide assessment of long range prograos for tsetse 
fly eradication in Africa, including a two-year study which will survey 
selected regions for an assessment ~f the socio-economic importance 
of trypanosooiasis and costs of dlternative methods of control. The 
U.S. Gove~ent is a ~~=~icipant in the specialized agencies and therefore 
the teao does n~' see any need for AID to undertake the broad program 
assessments ~escribed in section 216.6 of the Rules and Regulations. 
Attached to this report are the FAO/WHO studies to date. 
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Organizations Currently Involved in Tsetse Fly Research 

Arn/USrA (PAsA) The PAsA provides for research on the sterile 
Insect Release Method (SIRM) for the control of Tsetse flies, 
the vectors of trypanosomiasis (sleeping sickness in humans and 
Nagana in animals). Research is conducted at Tangs, TanzanIa' 
where flies are reared in insectaries for release after sterili
zation on a 100 sq. mi. tsetse fly infested test area. Target 
is determination if SIRM is an effective control system. 

ICIPE (The International Center for Insect Physiology and Ecology). 
An internationally s~~ported research institution associated with 
the University of Nairobi in Ken~l. Although not one of the CGLAR 
supported institutions, it does have substantial support from 
European, American, Afric&I1 and Asian donors. In terms of pres
tigious academic support and research guidance, and research 
discipline, the organization among African Institutions is peer
less. The Institution concentrates on research on insect~ts 
and insect disease vectors at basic and applied levels. 

IMVET ( Institute d 'Elevage de Medicine Veterinaire des Pay Tropicaux) 
Headquartered at Mai~on Alfort, France. This organization j~ the 
operating agency for French Agricultural Research and Development 
in the Francophone areas of Africa. Its research emphasis has been 
directed primarily to animal agriculture and related subjects. One 
of its main project support areas is Tsetse Fly Control Research 
in Upper Volta, a component of which is SIRM on a riverine species 
of Tsetse. This research is closely coo~i:nated with the AID 
activity. 

TAFA/ma (The Joint International Atomic Energy Agency/Food and 
Agriculture Organization) has been involved in SIRM for several 
years. It operates a laboratory for SIRM at Seibersdorf in 
Austria which is closely associated with the AID project at Tangs, 
Tanzania. 

WHO (World Health Organization) WHO has long been interested in 
the control of insect vectors of human diseases. Although it has 
no active programs in Tsetse Fly Control it participates in all 
rajor meetings or conferences in the subject area. Its role in 
future programs in the control of river blindness may very well 
impinge on riverine Tsetse Fly Control. 

ILRAD (The Iuternati~nal Laboratory for Research on Animal Diseases) 
~is one of the CGIf.R research institutions designated to deal with 
hemQPe.re.sitis di~ee.s.es {Insect vectored diseases affecting the 
blood- ·Systems";-i-:e~-maiarii)·:--Thepr:i.mary-reseirch "focus i.-s-o'-n----'---"' 
immunology in the target animal-human or other vertebrate - but 
does not exclude research related to immunology related to vector 
species. 
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~ (The International Livestock Center for Africa). ~ is 
one of the new CGTAR institutions only now "off the ground ". It 
is desigr.ed to conduct research on a broad range of animal science 
with &n emphasis on applied research. One of its major focal 
objectives is Tsetse Fly Control. 

IIBR (The Israel Institute for Biological Research). This insti
tute has a unique capability in entomological investigations in 
that it can deal with research in areas that cannot be undertaken 
in the United states, Europe, or other areas of the world. It 
has an imaginative approach to research in Tsetse Fly Research 
that cannot be duplicated and a capacity to provide expertise to 
ICIPE, ILFAD, ILCA, ltlHO, TAFA, FAO, and AID. 

The University of Bristol The Langford laboratories of the 
University of Bristol have long been associated with Tsetse Fly 
Research in Africa. The Langford laboratory has maintained a 
Tsetse Fly colony from which the UsAID Tanga colony was derived. 
It is in constant contact in an advisory and interchange capacity 
with the Tanga operation. 

The University of Antwerp This uni~sity has be~n interested 
in Ts~tse fly control for many years. It has been interested in 
laboratory rearing of tsetse flies and contributed much to tech
niques. 

~TRO (The East African Trypanoso~iasis Research Organization) 
This organization located at Tororo, Uganda, is one of the premier 
organizations of Africa dealing with the problem of sleeping sick
ness and Nagana of cattle. Historically this was the center of 
research and r~vel~ent in the problems ~f the disease and the 
vector. 

~(The Nigerian Institute for Trypanosomiasis Research) This 
is the only national non-externally supported institution in West 
Africa dealing with the problems of Tsetse fly. 

TPRI (Arusha., Tanzania) The Tropical Pesticide Research Insti
tute r S role in the Tsetse Fly Control program is peripheral. The 
institute deals mainly with analyses of chemicals in control of 
insect pests. 
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Exhibit 2 

'mE UNITED STATES DEPART1·Em' OF AOlUCULTURE 
ACRICUL'lURAL RES'&L'lCH ~-:r!!CE 
ENTO?!)LOTr !?i':S::"'\RC:l: DIVISIO:i 

TaIS AGREZLtES? is r.lade and entered. into by and bet:.een the Interna.ti~ 

Atcr.:1ic Energy Agency, hereinafter referred to as t~e Coopera.tor, a.nd the 

United States Dep~tment or A~iculture, Agricultural Research Service r 

Ent~~loeY Rese~ch Division, here~ter called the Division. 

~~, there is a current and urgent neei fo~ the research hereinafter 

set forth i a"'ld 

~.lEE..~, the Division and the Coop~rator are e!1g"'.-ged in rcse3.r~ on ";he 

biology and control of tsetse flies affecti~g ma~ and aninals; a~d 

~r.-BlBA.S, the Division and the Cooperator ~e botl::. interested in conC.ucting 

studies on .the biology and control of tsetse flies in A:fri~~ai and. 

H1B~S, the tsetse flies are vecto~ of 'trypa...'1oso~iasis rOI bot!l r.=.!:. 

~~ animals; a'1d 

mSREAS,. the Division desires to conduct· certain e~to~ologicat studie3 

rno~e particul3.rly described herein; and 

UlBRE."I.S, it is the intention of the pc>.rties to this a~eer.le!lt tha.t S".lC 

l..rrrestigationll \·/ork shall be for their mutua.! benefit and. the benefit 

of' the people of the United Ste.tes; and 

l'ffiERZAS,. the cooperatbre research to be conducted ',mder this agreece:rt 

will be cooperatively pl~'1ed and conducted.; 

no:'!, THEJiEFORS, for and. in considera.tion of the promises and mutual 

c~/enants herein con~ained, the parties hereby mutu~ agree Y.itheach 

other as f0110\'lS: 



1. ~o co~uct research on methods or blood preservation that would 

tllrr.!llify t!J.e use of mer.lbrnne feeding techni~.1es· in laree scale productiOB 

c-:~ tsetse flies. 

2. Co~tinue to develop mass rearingcethcds using memor~~e fee~ 

t~c!J.niques for tsetse fly species of major c~nce~ to cattle p=oduction, 

· ... ith particuln.r ewpha~is on Glossir.:!. 'Ja.l.licii'Jes. 

3. Cooperate uith field programmes in developing quality control 

~:-ocedu...-.oe5 th<:lt i?!"e relc'lcmt to field activity 2.!!'i cO!:lpetiti\'cn3ss or 
tsetse flies. 

~. Continue to conduct rese.1.rCh on tr.e re:?roiuctive 2.."l:i ra.die.tion 

cioloeY of tsetse fly species envisioned for con~rol by the sterile insect 

techniq:ue. 

5. De'lelop shiP!ling methods for inte:-con:ti."le!':.tal ship:r!ents of 

tsetse flies. 

6.. De'!elo? aerial rele~se sy::;tems fo:- pup~ia or adult tsets~ flies 

in cooperati~n \;ith field projects. 

7 •. Provide training in tsetse fly rearin& a"ld ciologr to t=ainees 

az designate1 a~d mutu<:llly aerced upon by both p~ies. 

8. Provide supplies and equipment in supp~rt or field projects. 

9. Provide necess~J personnel, travel of the Cooperator's 

e::ployees engaged in the research, materials, ::;er-.... ices, ava.ilable equip

~~ntp expeniable supplies,. laboratorJ ~"ld office space, and facilities 

-ror the conduct of all research investigatio!'lS as r.nrl;ua.lly agreed upon" 

estioated. to be S14,5QO annually as set forth in Atta.chment B to this 



1.. '1'., providC:! th. sernce& or .. represernta.tiye to.ma.i.ntain elo •• , 

liaison lIi't~ the Coopera.t'Jr through. Sc..lte1u1ed visits and other oe2..":S 

to revie~1 a:-..:i eV:lluate :"esearch progress a"'lli to assist .in ·the ,lar.!ling 

2.."ld coordir.ztio1'! of reseC7":"4 ch to be undertaken. 

2. To -:Iork closely \lith the Cooper3.tor in pla.nning a."'1d. co!'ldl.:.C.ting 

t~e rese~c~ outlined in A.l. above. 

3. To assist in the planning of' the experi."':!ents a.nd stuej es~ analysiJ 

of data, an:! preparati''ln of' reports based on data obtained t'roo th~se 

L~ve3ti~tio~ ~~d ~tudies. 

4u To r:12..'-;;~ Cl,.railable to the project other pe~onnel a..'1.d specialized 

equip:r:E:!'1t a:;; re::quired and not provided for under A.4. and B.l. ,above, 

2.."'!d as mutl..'.-?.lly ;...greed upon for planning ani conducting the !"eRearch 

covered by this agreement, suc..~ equip~ent to re~~in the property o~ the 

Division su~ject to its disposition. 

5. To aszist in defraying the cost. of' the project by rei!:lbu..-siI!g 

the Cooperator for salaries a~d travel of' the Coo;>~~~torls e=ploJees 

engaged in the research, expendable supplies, ser~ic~s and caterials 

b the ar:;OtI:lt not to exceed SlOO ,000 during the period of' this agreement. 

c. It is !·:utually Understood and. -weed: 

1. T:'1~t reimbursement not exceedinG' SlOO,OOO bY' the Di'rizion tCt the. 

Coopcra!or shall be made for sp~cific expenditures for each previoUs 

quarter as listed ir- detai~ an properly executed invuiccs or vouchers 

to be pre{2rad by the Cooperator and submitted to the Division, Beltsville~ 

I.!d.., for approval. 

2.. The Di'lision and Cooperator shall each p~ theirreS!l~tive 

.overhead or indirect costs, and. no claim f'or reir:bursement I .' oVerhead. or 

indirect costs shall be made by either par~.r. 

3. The work 'Win be jointly planned a..-n conducted, and ~ta. tihich 

are compiled. under this agreement shall be compared r analyzed, sharedr 

end mutually interchanged by the parties. 



,. 

" 

" , 

, . , .:...,.. .. 

jouitl:r b;r tb. CoQperator: uld the Mvi.ian, or b;r ei1.har or t~e 
ia3UtuUono •• ~.~. but ....... crtpt. lINP""d rar publieaUo" 1ir ...... 
.1 ther shall be subei tt.ct to tho other part". tar sum:esUona and &pp1o.~ 

prior to publ.inaUon. In the avmt at' cliu.greeoent, either" ~ ~ 

publisn results on it_ own responsibUit:r, givirlg proper 3C:k:nO"oiledpacrt .. 

., -. 

5. Checi:::J covering peyments under this agreer.lent vill be dratm: in 

the n~. at tlle Cooperator". unless a ""rl tte!l request trcr.a the CooP'Sn.tor 

!!CCOI!\[)Ql1ics the billine requesting, for purposes ot' check lclentlt'icst1an, 

t hat such checks otloo lnclud.e the n2.~e of a. psrtlcular departl:lent at' the 

CO:Jperator' s orsanization. If' turther check ide.."ltlficp-tion is !ieeded, the 

Coop.erator may, (1) rrutnber hiG invoice and. request that it be sh.ot·,:n O':l the 

check. (2) su~it invoice in duplicate ~~ request that one copy 

.' 

of: the invoice be returned ' 'lith the chee..,< ; or (3) rcqueri: that thO' 

agreement nu:;:.ber cited on t he i !Woice be sho~·:n on the cheek. .. , 

6~ ~1e patent pro·r.isions applicable to this asreenent sh~ll be ~ 

accord:mce ,·tit h Attachment A a.ttached hereto e.nd Dade a. part he~eot. 

7. No mB~ber of' or delegate to Congress or resident co~~ssio~er oC 

the United St~te~ shell be ado i tted to any share or p~ of this agreement , 
or to a.."'1.¥ ber.ef'it to ariDe tl!erctrom, unless it be made \'lith a COrpOra.tiCD 

ror its gene~al b enefit. 

8. T'nis egreement is contingent upon (a) the pasSllge h7 the 

Congress of" a.'l approprietion !'rom "lhich c%p!!ndi tures leeall)~ rna:.! b .. met and 
.' , 

.. 

shall not obligate the Division upon failure oC'the Congress to so apptog::ia.te, 

and (b) hud&ets and programmeD as approved. by: t he goventing organs at 

the Cooperator~ • 

9.. Ail conditions and provisions or this agreectent axcep't those cOn.

tz.ined in pe.ra:graphs B.l, B.2. B.3, and B ... 4, shall become er.f'ective up9n 
• 

date of fin2.l sicnaturo. and Shilll continue in force until September 30,. '1919. 

, , 
.' . , 

': .. ';~: , ' . .. , . . :' , , . , " 

.. . .. ~. -- .. '. . --.. - . -
:',: :.:~ :. ':' :.. .. . .: ... : .. 
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The Covernr.lent' s- o'bli~tion under ~-a.~p!1S B.l, B.2, B.3, ar-.:i 13.4, 

shall becoo8 effective upon date of' fin:ll signa.ture, and'sh<!ll CO!ltinue 

in force until Scpteober 30, 1979 but '::'.~ be renet·red for ea.ch succeeding 

f"iscal year at the option of' the Divisi:Jn tL"lti1 September 30 t 1982. 

11. This ae-reement may be amendec, !:.odified, or terrnin!'.ted. 07 either 

of the parties hereto upon 60 dav~t notice in ~tinz to the ot~er part,y. 
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APFtHvIX eo 
Exhibit' 2 

COOF.::R.~?!'lB AGXBI·i:E:UT Hi th. the Internatior.a.l .\:tc::ti~ Energy Ae;c'!!r:::l,. 

y ier_"1~ .1ustria, for research directed. t~:a.rd..s d.etermining biology, 

~asa re~5' ~~ control of tsetse flies. 

3udc;et of Estimated Annua.l Contribu~ion to Project by" the International 

.~tor.ric Ene!"sy Agenr::y-: 

?ersore:el 

~-:Or.t'.)logist, P:-incip.:ll Investigator, la? 

-=-"to!!lologist 

2 Tecr.nicia!"ls 

laboratOTj-- space 

~:r Rearine;- Roo::s (240 ft 
2

) 

Feeding Rooo (240 ft2) 

Holding'Rooo (250 ft2) 

3:>=!)erimental Labora.tory (500 ft2) 

T::lst!'u::te!'l ta tion 

meze Dryer 

Constant Temperature Cabinets 

~zing and storage units 

?!i::oc. .<t."lal;,~ical Equipment 

~ityControl Apparatus 

'Zransportcction 

1 Vehicle (2~) 

Amtual Average· 

S 5,000 

30,.000 

14,000 

2,000 

2,.000 

2.,000 

2~500 

1,000 

1.000 

1 .. 500 
4,.000 

. 3,.000, 

S 14, -500 - -
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MINISTRY OF OVEA!:AILftDEVELoeMENT ANO UNIVERSITY OF BRISTOL ' ' 

'~ :~ t''\\ 
, \ \\ \)'1> '" 

,t'l> \\ 
~ ... 

1'MTII IIJIIIA..:H ~TCWY 
DlPAIIITMlNT~ ylTUtiNAItV ..ate,.. 

LAHQ'~D HOUR 
LNOlI'OOO 

"'mil. 
1111 lOU 

A,. ... ~. ""0 ...... .... 

SiAce r ... returnac1 I haT. discussed. vUh Peter and Aluta1io the 
po .. 1bU1tT or ostabUab1og & S,OOO reulo back-up colOJlT ror tho 
Tanp Project.. we have come to the concluaioD that this ~d not be 
8U7 aa there 1a tlOt sufficient spare capao1t)" ill either our goat or 
Ill_brans teed.:1ng tac111ty. Dowever, 8bould 70U decide that a second 
back-up colo%Q' 13 desirable we wauld be prepared. to do our best to · 
ul1,st. This wauld mean ewr.atruct1on ot an ad.d.1tion&l membrane teed1ng 
tac111ty and should. 10U QeCl.de to go ahead we would need to know as 
SOOIl sa possible, sa time is short. The 80rt at ti»letable we en'f'1.uge 
is. 

1 HaT 1977 

1 JIIl.T 1 977, 

1 October 1m 

- tlmd.:! a"fa1lahle, recnitment at statt, 
construction at facility. 

- receive tirst papae. 
- coloZQ" 1n production? (remember at least 

parental generation will pro'bab}J' pertorm 
ba~). 

J1 December 1978 - Termination. 

In oar tentative discussions W8 talked about 2 full-time helpers; 
1n dUcussion hers ve feel that u balt-t1ms helpers would be rmch mora 
tUllttul and the following estimates are baaed on this arrangement. 
Capital Expenditure and Runn1Dg Coats are the best estimates available; 
actual. expenditurs would be supported bT .... recdpts. 

Estimates 

Personal Emoluments (tor total of 20 months, BJT DO allowance made 
for anticipated salarT scale rev1si01llS in October 1971 and 
October 1978). 

2S~ of remuneration for 1 Protessional statr member 
25%' • • 1 Grade IV Teclm1c1ao 
4 hail-tilllo Grade 1.1. Teclm1c1ans 

£ 

3,8S0 
1 ,sao 
8.000 

; , 

Sub-total 13,350 = ","1~'1 
,-

Capital Expenditure (reC;u:1red at beginning ot coutract) 

To include construction at membrane ayst., heating 
plates, feeding plates, atc. Washing .. up macb1De tor 
washing plates, OTen for ster1l1sing, retr1gerator. 
Kalmtacture at cages, trOll81S, etc. Staft ~tectlve 
oloth1llg, etc. 

- - -_ .... 

::.'. 
~.' 
", 

, ' 

" , 



Running Costs (!'pr-ead over 20 months) 

2. 
APPENDIX E 
~blt 3 

To include chemicals, heating, laboratory overheads 

£ 

600 

_~verslty Overheads charge 

71% of total Per:3onal Fmoluments and 
R1mning Costs 

TOTAL 

1,060 

£16,410 

At the current rate of exchange~1 - $1·74) the total cost for 
lihe whole 20 months would be about $32,033 plus anY' adjustment necess817 
ror increases in salary scales. 

We await your comments. 

Dr. D.A. Dame, 
USDA., ARS, Southern Region, 
Insects Affecting Han Research Laboratory, 
1600 S.W. 23rd Drive, 
P.O. Box 14.56.5, 
Gainesville, 
Florida 32604, 
U.S.A. 

;::-1 ,., .,., 
f't4 ~ _:. l____.4 @. IH,..-'" s_-
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APPENDIX F 

S~TUTORY CHECK LIST 



II. PRCJECT CHECKLIST 

A. Genera ~ritcria for Project 

1. App. Unr.ucbered; ~ Sec. 653(b); Sec. 671 

(a) tescribc how Committe. s on Apprnpria
tions of Senate and Hou. :: .,ave been or will 
be notified concerning the project; (b) is 
assistance within (Cperational Year Budget) 
Country or International Organizati~n &110-
cati~n rep~rted to Congress (or not more 
than $1 million over that figure. 

2. ~ Sec. 611(a)(1). Prior to obligation in 
excess of $100,000, will there be (a) p.ngi
neering, financial, and other plans neces
sary t~ carry cut the assistance and (b) a 
reasonably firm estimate of the c~3t to the 
U.S. of the assistance? 

f 

1. (a) The FY CP contains a 
request for $500,OOOA No 
advice of program change 
required. 

(b) Assistance is within 
country allocation reported 
to Congress in OYB. 

2.(8.) Yes. 
(b) Yes. See technical, 

financial analyses in PP for 
explanation of satisfaction 
of Section 611(a)(1). 

3. ~ Sec. 611(a)(2). If further legislative 3. No. 
action is required within recipient country, 
what is basis for reas~nable expectati~n 
that such action will be completed in time 
to permit orderly accomplishment of purpose 
of the assistance? 

4. FAA Sec. 611(b); App. Sec. 101. If for water 4. N/A 
or water-related l~~d resource construction, 
bas project met the standards and criteria 
as per the Principles and standards for 
Planning Water and Related Land Resources 
dated October 25, 1973? 

5. ~ Sec. 611 e). If project is capital 
assistance e.g., construction), and all 
U.S. assistance f~r it will exceed $1 
million, has Mission Director certified 
the country's capability effectively to 
maintain and utilize the project? 

5. construction costs are 
less than $1 million. See 
611(e) Certification. 



6. ~ Sec. 2\9, ~19. Is r~ject susceptible 
ef execution ~s part ~f re~i~nnl nr m~ti
lateral p~ject? I~ sc w'>::y is projec-~. n.,t 
sn executed.? Ir.f"l'!!l8t i.cn and concius irm 
whether ~ss:s:~ce wt:l er~e reg:cr~l 
deveIcpment p~~. If assistance is 
for newly indepen1ent country, is it 
f'.lrnistQd t!'..rMlgh :::iultilatern.~ cr~niza

tions nr plans te the ~imum extent 
apprC'prbte? 

7. ~ Sec. 6Cl(a); ~ar.d Sec. 2el(r) for 
~evelopment leans). Information and con
ch;:dnr.s -.. hether project will p.ncourage 
efforts cf :he count,,:,: ... t~: (~) increase 
the flow nf interr.~ti~no.l trade; (b) 
rr:lster private initiative and crnnpeti
ti~n; (c) encourage development and use 
nf cnopero.tives, crenit unions, ~nd 
savir.gs ~nd loo.n o.ssecintinns; (d) dis
courr..ge moneprlistic practices; (e) im
prove tecr~icnl ~fficiency nf industry, 
agriculture and c~mmerce; and (f) 
strengthen free lo.bor unions. 

8. ~ Sec. 60l(b). Infnrmatinn and cnn
elusion on how pr~ject will enCOUTD.ge 
U.S. private trade and investment 
abroad and encourage private U.S. 
participation in foreign assistance 
programs (including use of private 
trade channels and the services nf 
U.S. private enterprise). 

9. ~ Sec. 612(b); Sec. 636(h). Describe 
steps taken to nssure that, to the max
imum extent pnssible, the country is 
cnntributing local currencies to meet 
the cost of contractual and ether ser
vices, und foreign currencies nwned 
by the U.S. are utilized to meet the 
cost nf contractual and nther ser
vices. 

10. :Fl\A Sec •. :l(d). ~es the U.S. own 
excess foreign currency and, if so, 
what urrangements have been made fnr 
its release? 

ll. IsA 14.. Are uny FAA funds fnr FY 78 
being used in this Project to con
struct, operate, maintain, or supply 
fuel for any nuclear powerplnnt under 
an agreement for cooperatinn between 
the United states and any other 
country? 

2 

6. No future mainland tsetse 
control efforts would most 
appropriately be executed 
as a multilateral project. 

7. t No. 
b) No. 
c) No. 

( d) No. 
(e) Yes. 
( fj No. 

8. Project technical as~ist
ance will be provided by Usn\. 
Commodities for the laboratory 
will be purchr~~d from U.S. 
firms. 

9. The host country will 
provide some local currency 
for local staff and for 
vehicle operations. 

10. There are no excess U.S. 
owned local currency. 



1. revel~cr.t Assistance ?r~ject Criteria 

::1. ?AA ::iec. lC2( c \; :;ec. 111; Sec. 281a. 
Extent t::> wtich 'J.cti"lity .. .;ill (a) effec
tively in\~lve the poor in ~evelop~ent, 
by extendi!':g ·:J.ccess t('l ecrnomy 'J.t local 
level, increasing labr r-inten3ive pro
d.uction, spreading invest::lent out from 
cities tn s~all towns and rural areas; 
and (b) help develop ~ooperatives, 
especia~y by technical assistan.'e, to 
assist rural nnd urban poor t::> help 
themselves t0ward tetter life, and 
otherwise encourage de~ncratic private 
and local gnvern~ent institutions? 

b. ~ Sec. 1~3, 1('l3A, 104, 105, 106, 
107. Is assistance heinb made available: 
(include only applicable paragraph -
~. n, b, etc. -- which corresponds tn 
source of ~xnds used. If more than one 
fund source is used. for project, include 
relevant paragraph for each fu'ld source.) 

c. ~ Sec. 110(a); Sec. 208(e). Is the 
recipient country willing to contribute 
funds to the prnject, an~ in "That manner 
has cr '.-rill it provide assurancr=s that it 
will provide at least 25% of the costs of 
the progr~, project, or activity with 
respect to which the assistance is to be 
furnished (or has the latter cost-sharing 
requirer.lent been waived for a "relatively 
leodt-developed" country)? 

r".. ~ Sec. llO (b) • Will grnnt capital 
lssistance be disbursed fnr project over 
'lore than 3 years? If so, has justifi
cation satisfactory to Congress been made, 
and efforts for other financing, or is 
the recipient country "relatively least 
developed "? 

e. ~ Sec. 207; Sec. 113. Extent to 
which assistance reflects appropriate 
emphasis on; (1) encouraging development 
of democratic, economic, political and 
social institutions; (2) self-help in 
r.leeting the country's food needs; (3) 
improving a~ilnbility of trained worker
power in the country; (4) programs 
designed to meet the country's health 
needs; (5) other important areas of 

3 

1. (a) Phase I is primarily a 
data gatherin~ activity. 

(b) The project seeks to 
develop a technology which if 
successful will offer a more 
environmentally safe and cost 
effective technology for tsetse 
control. In turn this technol
ogy could expand the land base 
available to farmers for agri
culture and livestock production. 

(c) The host country contri
bution is approximately 10%. 
Tanzania is a RLDC and the cost
sharing reQuire~en~ h~~ been 
-waived. 

(d) lEor Phase I activities, no 
Phase I and II will require dis--
bursements over approximately 
six years. Tanzania is a rela
tively least developed country. 

(e) Project efforts are 
focussed on developing an appro
priate technology which would 
increase the opportunity for 
developmental activities which 
address these concerns. 



B.(e) eccn~ic, pcl!tic~l, ~r.j ~oci~l dev~lop

~er.t, incluj!~~ inT~ry; free l~bcr 
unions, coopel"':! t i '/e,:-, nnd. '/olur.t~ry 

l\ge!'1c1es; ~r-::l~.!:pcrt~~ic!1 ~!1d Cor. ... ':.'lrlicc,· 

~ion; rl:l::ni:'h ~r.:J. putlicld:-::ir.istrn.tion; 
·ll"t~r. d~ve ::"op::-;c;:t, '1:.G. ::lo'ierr'.iza t ion of 
exist:r.g law;,; rr (F) :::te~ting wooen 
:nto the recipient ccur.try's national 
ecrncT.Y. 

f. FY\:\ Sec. 281(b). r::escribe extent to 
which progr~~ recogr.izes the particular 
needs, desires, ~d capacities of the 
people of the cour.try; utilizes the 
c0untry's intellectual reso~ces to 
en:::C'.lr'lc;e i::.:; ti t'J.t iC':10.1 development; 
and supp0r":s ci'!ic education and tr::l.ining 
in skills required ror effective partici
pation in gover~~ental and political pro
cesses essenti::l.l to self-government. 

b' ~\ Sec. 20l(b) 
Se<.. '_l,Jl e); Sec. 211 0. 1 - 3 ~d 
~ Loes the o.ctivi:y give reasonable 
pro~ise of contributing to the develop
::lent: of economic resources, or to the 
increase of productive capacities and 
self-sustaining economic growth; or of 
educationnl or other institutions directed 
tovlard social progress? Is it related to 
nnd consistent with other nevelop~ent 
activities, and will it contribute to 
realiznble long-range objectives? And 
does project paper provide information 
nnd conclus ion on o.n acti ':ity I s economic 
and technical soundness? 

h. rnA Sec. 201(b)(6); Sec. 211(a)(5),(6). 
Information and conclusion on possible 
effects of the assist;l,nce on U.S. economy, 
with special reference to areas of sub
stantial labor surplus, and extent to 
which U.S. commodities and assistance are 
furnished in a manner consistent with 
improving or safeguarding the U.S. balance
of-payments position. 

2. Develo nent Assistance Pro ~ct Criteria 
Loans only 

a. B\A Sec. 201(b)'1). Information and 
conclusion on availability of financing 
from other free-world sources, including 
privnte sources within U.S. 

(f) One output of the project 
is the development of a cadre 
of Tanzanians capable of under
taking tsetse control activities. 

(g) Yes, however, Phase I 
activities will address these 
questions more thoroughly. 

(h). Most technical assistance 
and commodities will be procured 
in the U.S. A waiver has been 
requested for non-U.S. source 
origin vehicles based on special 
circumstances. See waiver. 



b. ~\ Sec. 201(b)(2); 201(d). Infc~- N/A 
tion ~nd con=lusion on (1) c~p3city of the 
country to repay the lonn, including rea
sonableness of r~~~ent prospects, and 
(2) r~ason~bleness and legality (under 
laws of c~untry and U.S.) of lending and 
relending :e~s ef the lonn. 

c. ~\ Sec. 201(e) If lonn is not ~ade N/A 
pursunnt to a ~ultilateral plan, and the 
a~ount of the lo~n exceeds $lrO,oon, has 
country submitted to A ID ~n application 
for such ~Qflds together with ~ssurances 
to indicate that ~Qflds will be used in 
an econoMically and technically sound 
:nar.ner? 

d. ~\ Sec. 2nl(f). Pees project paper N/A 
describe how preject will promote the 
country economic development taking into 
account the country's human and material 
reSO'lrces requirements and relationship 
between ultimate objectives of the pro-
ject and ovenll economic development? 

e. ~Sec. 2n2(n). Total amount of money N/A 
under loan which is going directly to pri-
vate enterprise, is going to intermediate 
credit institutions or oth2r borrowers for 
use by private enterprise, is being used 
to finnnce inports from private sources, 
or is otherwise being used to finance pro-
cure~ent from private sources? 

f. ~\ Sec. 62C(d). If assistance is for N/A 
any productive enterprise which will com-
pete in the U.S. with U.S. enterprise, is 
there an agreement by the recipient country 
to prevent export to the U.S. of more than 
20% of the enterprise's annual production 
during the life of the loan? 

3. P~ject Criteria Solely for Security 
Supporting Assistance 

a. FAA Sec. 531. How will this assistance N/A 
support promote economic or political 
stability? 



b. ~ Sec. 533(c)(1). ~ill assistance 
unier the ,Snuther."l ;.. r"ricll!1 3pechl Re
quir~ments P~~d be used for Military, 
guerrilla, ~r p~lit~ry nctivities? 

III. STAND'\.RD ITE!·~ C!-:'ECKLIST 

A. Pr"cure~er.t 

1. ~ Sec. 602. Are there arrnnge~ents to 
pemit U.S. snaIl business to participate 
equit~hly in the furnishing of goods and 
services financed? 

2. F)'I..;'\ Sec. 6c4 ( ~) ';Ii II all corrnodi ty pro
curenent financed be from the U.S. 
except as 0therwise detemined by the 
Presirl.er..t or '.mder the delegntion from 
him? 

3. FAJ. Sec. 604(d) If the cooperating 
country discriminates against U.S. 
narine insurance conpanies, will 
agreement require that marine insur
ance be placed in the U.S. ~n comnodi
ties financed? 

4. ~ Sec. 604(e). If ~ffshore procure
nent ~f agricultural cor._~odity or 
product is t~ be financed, is there 
provision against such procurement when 
the rl.~mestic price of such commodity is 
less than parity? 

5. EtA Sec. 608 ( a ) • Hill U. S. Government 
excess personal property be utilized 
wherever practicable in lieu of the 
procurement of new iter.Js? 

6. ~ Sec. 901(b). (a) Compliance with 
requirement that at Ip.ast 50 per centum 
of the gross tonnage of c~mmodities 
(computed separately for dry bulk 
carriers, dry cnrg~ liners, and tankers) 
financed shall be transported on privately 
owned U.S.-flag cOMmercial vessels to the 
extent that such vessels are available at 
fair and reasonable rates. 

N/A 

1. Yes. 

2. Yes. 

3. N/A 

4. N/A 

5. Yes. Project plans to purchase 
commodities and housing from the 
Consulate on Zanibar which is being 
closed. Considerable savings will 
result. 



rII.(A)(7) 

7. ~ Sec. 621. It Tec~~1cal asslstnnce 
is financed, will such assistance be 
furnished to the tullest extent prac
ticnble QS g~ds Md professional and 
other services troD pri~te enterprise 
on B controct basis? If the facilit ies 
or other Federnl agencies will be 
utilized, ~e the particularly suitable , 
not competitive with private enterprise, 
Qnd mnde ~~il~ble without undue inter
ference with domestic programs? 

8. Internationnl. Air Transport. Fo.ir 
~etltive Practices Act, 1974. 

It air tra.nsportat i on ot persons or 
property 1s financed on grant basis, 
will provision be cade th~t U.S.-flag 
carriers will be utilized to the extent 
such service i s Q~ilQble? 

E. Construction 

1. FAA Sec. 601 d • If !l capita.l (e . g., 
construction project, are engineering 
and professional services of U.S . firms 
and their aff1l13tes to be used to the 
03ximUC extent consistent with the 
national i nter est? 

2 . ~ Sec. 611(c) . It contrncts for 
construction nre to be financed, 
will they be let on a c~etitive 
basis to r.m.xitlwn extent practicable? 

f 7 

7. _ruth. ot other Federal 
agenoies w1ll be utilized and ~ 
uniquely qualified to provide 
teohnical services_ 

8. Yes. 

1. Local contracting is most suit .. 
able since construction activities 
are 11m1 hd and therefore probably 
not ot significant magnitude t o 
interest U. S. firms. 

2 . Yes . 

3. ~ Sec . e20(k) . If for construction .t 3. N/A 
productive enterprise, will nggreg:lte 
value of assistance to be furnished by 
the U.S. not exceed $100 mUlien? 

c. Other Restr ictions 

1. FAA Sec . 201. (d) . It devel opment loan, 
is interest ro.te o.t lea.st 2., per llIlOum 
during grace period and at least 3~ 
per annum thereafter? 

1. N/A 

- ----:-



m(cl(2) 
2. ~ Sec. 301(d). It fund i. established 
solely by U.S. contributiona and ado1nls
tered by an international orgnnlzotton, does 
Comptroller General have audit riGhts? 

3. ~ Sec. 620(h). Do orruncements pre
elude promoting or assisting the toreign 
Bid projects or Bctivities of C~lst-
8loc countries, contr.1r,Y to the best 
interests ot the U.S.? 

4. ~ Sec. 6]6(i). Is tl.n4ncing not per
mitted to be used, without waiver, for 
purchase, long-tero lense, or exchange of 
mot~r vehicle manufactured outside the 
U.S. or gunranty of such trBn~actlon? 

5. Will arrongernents preclue US(l of 
tln:1nc1ng: 

n. ~ Sec . 114. to pay for performnnce 
of abortions or to motivate or coerce 
persons to practice obnrtlons, to pay 
for performance of involuntary steril
ization, or to coerce or provide 
financial incentive to any person to 
pruettee sterilization? 

b. ~ Sec. 620(g). to coopensate 
owners for expropriated nationalized 
property? 

c. ~ Sec . 660. to finance police 
training or other law enforcement 
assistance, except for narcotics 
programs? 

d. iJ\A Sec. 662. for CrA activities? 

e. APP. Sec. 103. to pay pensions, 
etc., for military personnel? 

f. App. Sec. 105. to pay U.N. assess
ments? 

g. AW. Sec. 106. to carry out pro
visions of .EM Sections 209( d) nod 
251(h)? (transfer to multilateral 
organization for lending). 

f 8 

2. II/A 

3. No. 

4. Yes. Waiver request is included 
10 PP. 

(a) II/A 

(b) N/A 

(c) II/A 

(d) II/A 

(0) II/A 

(t) II/A 

(g) II/A 
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APP!NDIX H 

WAIVERS AND JUSTIFICATION 



R!QU!ST FOR PROC1.l'RlMENT SOURCE/ORIGIN WAIVER 

Problem: Request for Source Waiver from Geographic Code 000 
(Selected Free World), to AID Geographic Code 935 
(Free World). 

(a) Cooperating Country: United Republic of Tanz&\ia 
(b) Authorizing Document: PP and PAF II 
(c) Project: Zanzibar Tsetse Fly Eradication 
(d) Nature of Funding: Grant 
(e) Description of Commoditi~s and Approximate Value: 

(i) Five Landrover-type Vehicles and 
spare parts 

(ii) One 2\ ton truck and spare parts -

United Kingdom 

$108,000 
$ 31,500 

$139,500 (f) Approximate Total 
(g) Procurement Origin: 
(h) Procurement Source: United Kingdom, Australia 

Justification for Procurement Source/Origin Waiver Requests 

Discussion: 

Technicians working on the project must have adequate and reliable 
transportation at all times. The survey work involves travelling 
into the remote areas of Zanzibar under all weather conditions, 
where often bad roads lead into even worse tracks. The tsetse fly 
survey requires sampling at scheduled times where each date and 
time of the day must be precisely met. Therefore it is essential 
that vehicles be procured that are durable, adapted to prevailing 
conditions, have available spare parts and trained mechanics to 
repair the vehicles in cases of emergency. 

A waiver is requested for seven four-cylinder Land-Rover station 
wagons with metal tops, a 109 inch wheelbase, four side and one 
rear door, with a carrying capacity of 10 persons (including the 
driver) plus 200 lbs and spares of an approximate vlue of $108,000, 
and one 2\ ton truck fully equipped with cab, truck bed, dual 
wheels canopy and removable personnel benches, of an approximate 

va-lue of $31,500. 

U.S. manufactured vehicles are not common in East Africa, including 
Tanzania. Section 636 (i) of the Foreign Assistance Act of 1961, 

H 

as amended, provides that none of the funds made available to carry 
out the Act shall be used to purchase motor vehicles unless such 
motor vehicles are manufactured in the United States, Section 636 (i) 
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fUrther provides, "tba.t where special circumstances exist, the 
President is authorized to waive the provisions of this sectioti in 
order to carry the 1'oreign Assistance Act of 1967 (Which added 
Section 636 (i) to the Act) it was reported that the committee of 
conference ~s in agreement that motor vehicles manufactured in 
the United sta.tes should be procured except where there are emer
gency or speci&! situations such as a need for right-hand drive or 
other types of 'rehicles not produced in the United states (House 
Report No. 892, dAted November 7, 1967). 

The Administrator has the authorUy to waive the provisions of 
Section 636 (i) by v~rtue of Ex~cutive Order NO. 10073 and state 
Department Deleg1l.tion of Authority No. lOll-. 

Pr~J Justificatio~: 

Experience with American-made "Jeep Wagoneers" in Tanzania indicates 
that frequent bre9.kdowns have been the rule rather than the exception 
and access to adequate supply of spare parts is impossible because of 
the wide dispersion of project vehicles. Even minor breakdOwns 
prevent operation of U.S. vehicles for days and perhaps weeks while 
spare part s are obtained from Dar es Salaam or even the U. S. This 
situation becomes more serious yearly as U.S. -ma~e vehicles get more 
c~licated. The vehicles to be furnished under this project will be 
used in Tangs. Region and Zanzibar Island, both remote areas of Tanzanil 
In addition, the TanGov has standardized on LandRover vehicles. In 
an effort to be responsive to the 1'8!lGov requests and to provide 
effective assistance, it is necessa~ for the achievement of the 
project purpose to purchase non-hlniued2Stanes manu~ctured vehicles. 

A system of preventive :naintenance for "LandRovers" has been deve
loped by the Ministry of Communications and Works and there are 
sufficient number of trained mechanics able to repair LandRovers. 
When breakdOwns occur an adequate supply of parts is available in all 
cities and large towns, making it pOssible to repair vehicles. 
On the other hand it is often necessary to deadline project vehicles 
of American :nanufacuu.re for long periods. The manuf'a.cturers of the 
"Land Rovers" has had long experience in Tanzania and can guarantee 
services. There is no American firm established in ~anzania, and 
therefore spa.re parts and mechanic services are extremely difficult 
to obtain. 

The rugged construction of the "Land Rover" plus its lighter weight 
than the jeep and other U.S. models, makes it more a.daptable to 
road conditions in Tanzania.. An a.dequate supply of spare pa.rts is 
a.vaila.ble in the country to ensure continual operation and reduction 
of down time. 
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By law all driving in Tanzania is on the left hand side of che 
road. In view of the project need for ruggedly constructed 
right-hand drive vehicles with an adequate backup of drivers, 
mechanics, and s~are parts and the unavailability of a com
parable vehicle with maintenance and parts support from the 
United States, it is believed that 'jpecial circumstances exist 
and th.:: refore appropriate to exerc~se the waiver authority in 
those circumstances. 

(See attached SER/COM/ALI position regarding waiver requests 
in Hagan trip Report, 1978 and Dar 1923.) 

Recommendation: 

For the reasons stated above, that you conclude that sufficient 
special circumstm~es exist at this time which warrant the 
procurement of non-United Stal ~s manufacured vehicles; that it 
be determined that procurement of vehicles from the origin re
quested above is necessary for achievement of the project pur
pose and attainment of U.S. foreign policy objectives and the 
objectives of the Foreign Assistance Prog~am, and that you 
waive Section 636 (1) of the Foreign Assistance Act. 
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to~ ca.pl1ance with h1qhvay lafety .t~nd.r4.. There ar. 
only two D.S •• lItO lIIolnu!acturers which manufacture 
r1gbt. hand. d.rive lootor vchlc:lc3 1n the U.S. American 
Hotars Corporation (AMe) Itl11 m3nufactur.. sc=. Je.p 
utility vehicl •• in r/h drive but nothlnq larier (.;q.~ 
ltatlon waqonG, sedans). International Harv.~t.r Co. 
(%8) manufactu:es the Scout series utility vehicle 
(camperabl. to ba~lc J~.p). pick-up trucks ~d most other 
l&r9ar .1ze t~cks 1~ r/h drive conflqura:ions 1n the U.S. 
ftll' export to !oreiqn ma.rkets. No cth ... ; 0.5. auto 
manufacturer manufactures r/h drive in the U.S. (The fact 
that multinational cofp~t~cns with 0.5. nam.~ (e.q., G.M •• 
Pord, Chrysler manu!3ct~r. r/h drive vehicles elsewhere 
1n the free world-in scme code 941 count;rie. does not 
qualify such vehicles tor compliance with Section 6361 
requirements. AHe and III both have distriJ::lutors in 
'faDzania. 

. AMC is -represented- by Colt Motors located in Oar Za 
Salaam. An 1nspection of this tir.n's premises revealed 
the tollowing: 

aJ The spare parts depar~ent carries an extremely 
meagre AMC parts inventory with a reported spare parts 
average :n1.n.1mwn lead time ot 10 mont~'s. 

b) Tbe maintenance tacilities are grossly inadequate 
by any modern st~ndards. Open shed repair bays are 1n 
obVious .disarray ~1th ve~1 little equipment or tools of . 
any type in evid.nce. A so-called engine · overhaul room 
was close to a tota~ shambles with engine blocks and parts 
atrewn ind"iscr.1r.l1nately everoJWhere. In general, there 
va. little evlc~nc~ of repair work of any ki~d underway 1n 
the premises qen~rally. I counted 15 AMC waq~neers 
and two Jeeps ae!dlin.ed, man~' nothing more than junk, 
and I was informed that scme of these vehicles had been there 
for two years or more awaiti~g parts. 

In my est1m3tion, Colt Motors is l1ttle more than a 
poorly run junk yard and I serongly recommend that no U.S. 
t1nanced vehicle be taken there for service of any kind.. 

tN'l"ERNATIONAL ~nvt:STER {IHI 

We also visited Aqriculture and IndUstrial Supplies 
Co., Ltd. (AISCOI, Car Es Salaam, the Tanzanian distribu-
tor lor IB. The General !-1anager, Mr. A.3. Tairo, informed 
m. that the :fi::n is an IH Agricultural and construction 
equipment·deal~r 3nd does not stock spare parts or have general 
maintenance tacilities for IF. trucks. He said that the 
TanzL",lan National Parks Ministr} h3.s 40 or more IH 
Scout vehicles ~hich are ma~~tained in National Park shops . 
Alseo does not stock spare parts for these vehicles. Alao 
there are an estimated 15 IH trucks operatinq commer-
Cially in the cou~try. Mr. Taira stated that to his 
knowledge only on~ IH truck hac been in his !ac1lity during 
the past year. AISCO h3.s an apparen~}1 well run and ~,ll 
stocked facility for mainten3nce 0: various types of 
agriculture and c.:na::ruc-e.ion equi;cent of other than U.·S. 
origin. Very few U.S. parts are stocked. It 1s antiCipated 
tM ~iJ:m w111 move to .. i~ra.r auarters 1:1 near future. . 
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~. ~£9'eo.",: ~l!!.:~j:' lc"I!.Iec! :::&:. ':.":.. !:.:='. :rar
aUO" La :'.u;~:''1 !.:':'!.!.It. :: ... :. ••• "!""J'!.:' U'.~ I;:a::. 
~. !:r ; . i. &r.~ ;.~L~ ::::. :~: :~.: :'ra~. 1;1 : .t. 
_ .,U6.t' ~.s)r;. " Ir.:.::' •• ~! u:= '.tea::. ".1::. :.1:: ':. ';OCI:,.:lI! • 
... .... ;'9 :..~!~:=.t ::\.&1: :::.: • .1:1 &;;:r::l::':I:':'1 :-: ,,!.!. 
,.,,.. l:Or"lc:,~, -:,,'\u:'.:.~ .• :;. .,! ·,m:.'!;, '''&:6 ==':1\::;::: :.:; 
)r.l.It) . r. .,~ .. n:,:- ~:.::cc.": :!c:= =. !:;I" ~c: I:::!c .;: .. :. :;:&::11 
to&' ~~ ••• ·,.fLl.:!.... 1;:-,:. ;:a:-:. :.:.~,::.::. ••. u~.l:'l 
.wu .... . u . .a: ~er.~'\ •• !:=a :10:.1 ::Ir-:'I" U ~ .... c:.4 • 

.utJoAl.U;'~ ::-.en :.. I ~&n':'!. ~=C:Cln { ~{1 '!!.:r'_'-u:..:lr !:. 
D&r ~. S.l~. .al.. ~4 •• rv:'CI Ira :.~~:~ :: .,c:~.r 
Uc a.s. ::Iccll, . t:l !I". :::. :':::i ( •• hI' ::a!u':at '':5~:: 
to ~cc~ ~oc:.,r. tor ! •• !.Ir ~r.p&:.:!~n ,.~~~.. on 
t.b.e 10 Ilu.:_ &tiel C!l.I'/rol.t. jt1c:k~;.. nc.:\t.ly UlIFort.ed cy 
AID tor aSiIroID ilrO:IC:s, W. i.."tS;:IC:.el :~es. ·'.~ 1:1 •• 
vh1dl a:. a.;:iI&nnc.:::· !"U~? !~r c:. • .!.1.·;1!"'"! :: :~. ::5;.::1. 
~.s. y .. 'll:: .. · .... r. ?u:::'LuiK. ·" .. ~c\:: Ira:. ;a::.1 &:lc:. ::~ 
..... __ ~&r:.. ~ ... ·,.1:.1:1. !:; :.:'_ 1,::. ; ... "t:~:'4. ;~ • 
.,.hJ.c:l •• Ct &.!.: .~",l.;:;:.~ ..,.:.;!, .:..~~:t:.: ~ir.l.:l.::t r,s=_. 
wllJ.c.!I. u. =.~::::.~ :'-.a ;a".c.!.:'!.:y :! l.!.~cc= :~:lt.:lZ". =ac::a::l.:s. 

I~ 1& .!so ::::1 ::. :10:.4 :!':a: ;t1:!:!;:~ :~c:~;. ::,,1.1 ::.1:1 
·Ait!.:.q !;; :. .... ::::J =cnt.::'s !;; US:IIU ::::1 ?:'::Y:':I • ;:,.&~ ;as~.t. 

1A odl: :.: ;.9'&1: C.s;'C's :. ~ ::n .::. .... ·r==l": ::-Jck . ;~. 
,&&kat 101 •• :::Ir':s=.-=' :y ':S;:':!:l/CiSO :::::u.;::. ::':1=":' :::'an:.ls 
eaa.t.~. &~O ::~: ~. 30t. yet. ~ •• ~ :.~.!.y.e. 

Dca;.t a. ou:l!.."t.c1 ,d:OYI. a.s • .11.:':0:1 ~ar.u.!,J.~':=-=1 a:. 
:lOt r'pns.:lt.ld. !.:1 !'.I.:l:~1&. 

I1S.ll:I ;.rojl-=: ;.rs'::\1':.l :'".£VI .xp.!..1::ac. :~e, • ... 1:~ !.v 
UC~t~r,., !;'.Ir_1" .•• i ==!."/8 "'lni;11. S: •• ''''':::::..1: !=: 
o\ID ilC':l j.C:: 'I.r.:.:.!. •• :;:lrUlc1 C1 ':'L"t:.J.:2,!. . !;: ~JJ =.q.l..~. 
fa, at ':.". ';-Jr:.s • .!. ==!':. "I::'!.C.!." '!"".:.r=tr.:'.lr ::.1..-:; ::~. ::1':aC. 
1:1 ':'JllUA!.L.!::Ir 1fti' ;10::-;0 .. , J.r. 3r!.:~:' :...:,:!::v.:.. :~A 
•• CJ.:llt..:! :'.:t·:ln::l:-' '!~r .1:':' "_t: •• l :!.r!7' "TI!"~ •• !.."t
==u-/ e:=c:..&y is .. !,,;':OWI: 

~ro::.!:1&':':j" :3,JOa ~-=!.,. ~-:"N:"S .:;!I:.I ,;a. :\&49. ],:\,'.::.1 

III .. t. ..... n !il: 1Qc1 lOO ::/:\ ;:..-!'1. ':':-:~t..1 :'l.l\=~,:!S.=1 

:J : ..... ~~ l~:: ;,;,!C: ',.hi:l.. ':'!::r.:~r la!,: ,~sr.1! !:!. .... 
:1&1;= .. :. 1:; .1 !'~f ::/ !!. sed. :/~ : •• 9 :;.::!!.!.:-, ·;.n!.:!.U· 

41 Aclprc:u,:I ... t.lj· ~C ::\:;.r.'"~t!c:t&.l. ~""-".':':: 5c~:. 

If!.tl"!1 t."tu:4 .. t.&:: I:!::-cv~ __ , 

Cooper l'!OtQ:', ., .. = 5:5 S&l&m, !A ~ !'lAs&:1i&ll 
41Rrt=l:t"r '!cr 3r1t!..h "':r.!.I.'\4 (ar.t. .Ill:! ·':::I~"".C;a::.I" 
ft.y I-.&ve s::.u:.:!..s::!!.:.1:! ~:\ ~-:. 1.=i=0r..st.!::::. :t :~tO :.ar.'!':""'"lIr 
:::aodal. :::In11. :..-.. .!.O) !.."t. · ... h •• l: ••• 5:.1:::'::\ "Jaq::n U:C ':-':.. 4:9 .:.;l. 

"Jt ... l~&s. ;::.::!<::.? ':~ ... '!"".o'Q ::1C:c:.a.!.1 s..-::! .. !I'" :O.1f'.;. :';::"1'=,1 
a:a !:;::c::,:s-! '!'':':':"1 uuc:':'sc1. :;~;".'I.:.~' ~'.oIC :.u~" ..... : 
:tQI!els .1:1 .1':'.1:1 :.:;::-:.:! :::I;::a:al:r :c..-:;:~aC. =:-.r.: ",:~:p lC.~ 
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... ~1 =e:u:.!.!!::q. ~:C",.:' ~c::)= ....... ~ :C'L~:!t :e;:a!;: .r.:? 
,1"1 ;.5 ~: ;'1 rarcl :)".l: !;a:& n:a:.,.:.:s':':'i' :'cc.lC.~ 
~:';.o:;:' :"'W :C\l::::-j. 

:., y:..v :f ':~. :a;~ ;:e::.I'::'&';& ,: :'L"C:=~"'.:. !.!".-=::;~:::' • 
L~. r~o~.~ ~~i~ ~.:!.,~anc. J;~~~.=:' .,~ :'~r.~~v.:. 
and ~. ~~q~c ~! .tL~~~=:~:~~q ~n :r.. ~;~-C.J. ~.c: • 
• &il1c:1e. ~ !!.:. :'CII: :;n.~:.: :.: ::.C ....... - , ::It ! ••• :.~:.. ::) 
v1.:.t the ~oyot' !i.t=:.;~t~t. 

DIll'1nCJ • = •• <:lftt; ;l1:~ ~& .... C:or ;m •• !P.Ji.' ;:\ VU/i5, 
be upl''!,,,ed his concern &.tout :..". ac"uab1l1ty o~ ,,&==Lt
ti.t\.IJ tJ. S. o"",.c: anei/or operac.ec! l!h. ~:1'1. ',.h1:lea!.., . 
'fund' I' ~. ci.:ec!. :r:.al: ODV1.::\l1 •• :.t:( hasa::a .. nt! :he 
.vee-prj' .e!':': :ar.qe= :If .&::.:1,1.1 .ac::.C:en:1 £lie: ?oUll1:':-. 
,.'a' " ' .. ....... " ~ - .. , •• , •• -- , ,",,. , .. - ~.--, " '. , .. ~ -..... ... ...... . ........... ,.. ........ ... ... . 
0.5. r ASS? "er.i:!.u t.re r!~ d::-:"/a t.:::1 :''':0 ::.5;':: ·rela:: ... 
uti ::~ :~':e), :.a :!. 1 se-.:.'S .. 4 -: !'Ia ;::a:-::.::-.;:.:!.~· :.A:U':-!::'':'s 
I1t1J.Ati Ir: ·.lr:.n J. :..:!,,: ~ ... ~c !::-:" ' . · ... r:~e:. :'.1 .-:-:~9'!.1.::; :: 
., ... &. ,\&:,.;a ;:--lc!t .,:\ 1 ~ !. l : .:r s!..:',:.:'.= ':'-::':'.1:~."n '.:i-:.:. 
lit!. ~1 '.: v!.a1::n. ~s n::.=..:.s11 :.:IrA:':'.'!. .' 

4. r:\.I: I.C-:!. ;n.::! A::-!.:-';:'!'J.rJ.l :t ••• a:- : :-: iI'~·.e,: !!':.: : 1-:: 
no:::.!. 

t :l.et. :"1::' ~r. 7&';.IL OU!!hU. }.:;':"!.e-.:.l:·';:. iI' .... A=:!':. 
'r,)j_Ct ':!\U:!-C!-?1::1 In.:! ~:, O.:f. tjla:-!.:.::;, ;.,;::-:.::--,:':'.1:.1 
Atronouis:. so; ::or.q..l ;t ... .I.::~' Stao:.~:ln. :: ... r i\!.!.:sa. ::r, 
sp_rl1::q :-:as ::;:.::-.1:.a~ ;a.p. J.:~ :'oUI:1:CV.:' ~-: ~1tIzu.:.. 
tor ovar ~ 1_cs. :i. :1te~ ::-:. ~!C :.e;: '::a.:.: :!.::..,. 
train (.r:q~-: •• :=1::~ •• si~!\. ~~ !!a::-a!\':..l:: &. v.~1 ':".!.!.~~. 
Mel e:=pa:a:!. .:! :: ; ::.. :.L"Ic!::we:-, ~ow .. ,.=. ~.e :!.:ae. J. ::u=:er 
ot 41a .. e.~1n~..l;.' ir.! ?::t~l-=. &x;:a::.ar::a:i v!. ':.!':. : •• p 
• .,.hlel ... : . , 
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f".;e1 :aejc2 
.ut!!'::ILt 

;::~n. -::1 .!ave:'cil l ... .:u u:.:i u-::ce::r 
::: :.~i: 

St.~ar ~e-:~=s - :.s!.;~ &===~ ~.r~::2 ~:: ::=~:.':I 
~r.ar."'.J1 ,:: I':U'':I: : :!::r.: :.;-:=:....-.: :::-.'':L'''':-::i'' 
I\!,-:, ~':::= -::! .1:.1;-:.:' 

Spare ;:A:-:S - L.1C~ ~! I.,&:e ~.~S ' ~~?c;-: ::~ 
C-)Lt :::IOCO:2. :~u.: -=.;.~~ ".!rC!\ :<!!, ... .:. ~L~i. 5~=j1 
!or sr": ••• 

t.et: Ku:! jr!.''' ... Srl:1:...-., I.:COl::'.2e4 ;:.&':. ::~ea:::. ~o ... ': 
.&:ety hu.1:d..s jtnvAllAc ,,,":."'1 :i~ .!=!.~. ',.h!::'. , 
E.,. * h..ad..l1ihcs 0 :: ~n-:ellli~q ::-.:.c!u I.C :u.;:"~ 
=-~lt. i~ ~lin~4 ot 4riv.:s and. h... :I.ul:.d !.= 
& CWIlI:Ier ,,::- I.c:!c..:lts. Po. ',' • .1 !.::vc:'vr.l !.n .I 
.e:::'Ou. u :c1c..::t. ::t s1J.c~ :1.&1:::'=., ',1::1e~ ::'cr':.'J.:.1:.1', 
~ :IoCt :uOll; in jlen::: .. l :....-.~'.!:-! :.:.; :::Irl.. !.~e:.1'::';'. 
!aaalie ::: :ujt 'I.h.:!. •• 

S. l'!\I":IeC-:!.Q!':..,':! _~iu.:. ?c:e. S~e: :1-:!.:!.:1." ' It ':':.:..::..& 
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::IC':':'1.":::',, :...-. ;.:,.:..I~"' , .:..:::::u;:: .s=s·.I::i-: =:==..: !:r .s:..l s, 
':.":a~:,!e'!.t" :ll:""i;:-!'a'=::t ... :-,: li1;.:':-' ::~. · .. a:: · l!i'':'':';;r. ' : 
:1;1.1: ;ll.!':.:=c-:.:.'a !..-.:. ::::.1::-';::':'::: !':l.:..:.;:::a::.-:. 3i1a.:. ; .. : • 
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IS. Cocoa:- ~o~ors - .:'.~Jsha 3ra ... =~ 
• r visited Ccc:\sr !-to;:.::'s, ;':".!s::'e :n 5/ 3/7 8 ar.: spoi<~ 

.0 v. -.r.·.s""h ';' :'.a \!-:l,'I!. ..... e... H's --l ..... ~-a· ......... :...'ct!\ :s :. . .!'.::< - ."1_ ........... , It'·· .. .=.. ' 7·' '- ~- . ... -.:' ... :--_ .... . 

of s?are ?a.=~s. ':' h--s- s :'as =een ;:.!'.lSe~ ::=i..~.!.=::..:r ='1 
lnabil:~y o f Cooper ~Ot==5 :0 cbta:~ f~reign ax:~a~qe 
to ~?or,: spar-es. f:'r=m my c.lsC'.ls:5icns ·",it:.;" C=ope:-
Motors !o!.anaqe!:le~:. i::. :Ja= this s!.t'.Ja~!.~r: has =eq\!I: to 
ease considerably). Cooper Motcrs-Arusha. :'3 ex?ar.c!r.q 
thei: facility with :.;"e addition c: an adjoi~ing new 
repair garage (22 ~4yS), large parts depar~~ent, sho'Nrocms, 
etc. With adeauate s~are oarts, they should be able to 
handle any type r!!?airs. ' T!'1ere a:e also othe: [.anch·o·/er 
spa:e 9 .!.!'ts c\;.~le,:.;; !.~ .~'J.sha a~c. s;.!==cu::c.i:ig a=e.!.s. 

On 5/3/78 Hr. Eil!. and I ac=cm?ani~ci :-1= . . l.:e:-; ?o",,'ets, 
Chief of ?arty, A~sha Drought ?:oject O~ ~ ~ou: 0: 00 
miles of the NQr~~ ~oaci sit~ 0: t~e ?rojec~. ~ece~,: 
heavy rains (44 i~. !.~ one mon~~ - 20 !.~ches ~=r~ ~~a:: 
avera~e monthl~' rain:a!: for si:.i!.a= ?~:ioc.) ::'ave 
CAused 'Tery serious ci~~age to t.he =oaci, · .... !.s~ing out 
ccmpletely some se~e~ts ~~ci causi~g ~~~:effie d~::i=~lties 
i:1 travellL'1.C; in many sections. ~!=, Powers ex?':'.;.ineci ~::'!.t 
in read const:-.:.ctior.. · .... c::;-k heav!' c.1.:ty .,eh,!.c~=s a=:! a 
necessity !:t.!t t;,,'e ~11C/.!eep 'Ter.icles ::a'Te not; :;::::ved. 
effec~ive. They do "O~ ho~d U? ar..d ar~ :=e~.!e::t:? do~~ 
for repai:s, :;:ar":.i:::!1.3.r.!.::- ":.0 sus;:ensi::.:t 5:·S~~:;.s. :ie 
15 replacL~g ~ ;.;!'I.ee!. ci=,i'./e ':eeps :'4'1'::: C;":!V==~e~ ' ;;!.c:<'..!? 
tn:.cks equipS;=c. ~·I:.t:: ?cs!'-:'=ac-:!.=::., :.!=. P=~.;e=5 ==::S:.::'-e:5 
·he "':' .... ..:: ............ '~e'"': - : ~ -- :"e .~" '~ _Ioo_· .. co ... -- .. ·· ·--osd ; ,~-". _~. __ .... .. <;_ y .. _____ .... _... ..._., ..... _~ •. os______ ~.J_ 

hau!i~q ~e~vy it~s : :~e!., C~~er?!. :~~: s;a=!s, ~~;.l 
en ~o~d ~o~st~~c:'io~ ?:o~~c~s . 
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wa. & r~.. ~~ l~\ c~j: :~. :::: •• ;e~~~~~ !~T~:. !~r ~~. 
peY:':NI \'IU', !':~.:' • .t:1 ::: ,:..a:a:.:.:a :.:". :';':.l::..:'!t; ~! :;~ 
4:':'VI ·I.r.~:!. .. 'JU'. :. ::.,.:~.: .:! :':0: 1.:".,/ ::It :~ •••• :::.~.n:J ·. 

'7 -=tat -:5 .. 0 ,'':)..:\ ':.1:,,::, ~~~1.la .1.-:::'::'1 :~ =., ..... : 
b1.1Akat ICI;:=I,' ::I::';:':: '.II':" ' .: !;: ;=:I;'.l:C.I:ot.: ~: ~ . .,,, •• :. 
!:!'1a ~L~'i::·' .= ·r .::!.:~ •• . :!..":l:.:at! ':~ ;'.oIC ~:~.:.. :~:.-! 
•• rlur: !:'J:" ;:')'c':. ':I r. :.:: •• :~ ;. ;..,;:::-.u .. ! '!"':!!li ::.~: 
tvelva ::U;I'::::' I . 

' ., Jo .c=.pt.~1. ~,5, 7Ih:':!. :.~: •• er.t.t!~r. ~~ 
taAzanLa t:): Ar.? ~.S. ~~. v.~l:! •• :~;~t or :.!: ~.:'I! 
4z1vI. No ~l:'1t.nlr:c. or ~.r:. 'U~90r: 1:: e,unt=? ax;.~t 
for UaLted. aa:.ntanar:.cI 1:'1 • !.'..t ":O,.ctl ;Jh !.c~ a:. 1II&1n
\&1n1n, ; •• p Waqon. •• :. ( ~/h c!:!': a'. 

til :"r.t!:,ovlr ·,.~!ch. ;:'!V. ':, ':a :::. I::.o:!i .. :. .:l.t! 
IaCIlt i':"c'::';.11 !:I.::_nn~ ~:::"" ':. i':.:..::. ~~:' :::::s: ;>I:::t:.c: 'U' , 
.\d~&: •• ,..:. ?a=-:s L~c! ::I~.!. :'. t..::.u.-=. l""':':"'=:':'~~? 
t~ou.;!":~\:' ,: ::".' :;u;"'.'::-!;: ~:':J : : •• !J,c: ~::. ~ .:-.I::a I:. 15,0':0 
t.an4rclf,::s UO l : ~ .::1:' ~ .... 1" ••• :. !::" : ' ..•• :-:!::1.. , ; !.11. :;\,I.:'I. ':.=:" 
at .... : ... ~ ~:i!; ~~ s:~~=~=!:!~; ::'1. :~.C;~VI:. 

:lOt.'1 : :,av. no ",u ,:::.:r!':.? :: :::.v.. 'I..:'~' ;,.c:=.nc~:.:.~:'.s 
Oft aci...1.s::,I.t.!:: . ·/M.:..::: . S . '::-•• l4::": .. :e ;:1c~:..:.::"a~ ":.? 
S!;vm~. 3::tIf'~":"': · ... L!! n:::r.:;!? I;:':;;'''; :tl.: ~~?/:~o: ~"l. 
fu.'C'.arl l.1.=!:. ·I1?".'!'.:!..s ~:t:' .t:ii ... ::' / :a: ::1 :!.;:.: :'.!.:".c ~!.·n 
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PROJECT ID~TIF1CATION DOCL~T 

I. ~I.,;:: ~,~ ;~;~_~Ullr. ?RnBLE~A TO TIE ADDP,£SSED ,'I:'!D 11IE PROPOSED Rf.Sro;.:5E 
TO Til;: ?jW~:l-C-I. 

A. Pl"I,blem to be {,udresscd: 

Ts~tse fly lnl,'~t;ltion over large areas of the country h;l\'c reduced 
drasticaLly Tanzania IS capabili ty to produce enough meat f;,lr 
domestic COllsUI:1ption. 111US, continued appUp.d rc;,e~rch on control 
and eradication of the tsetse fly is required in order to open new 
lands for grazing and improve conditions in existing range areas. 

~ILIJl1!l131ian trypanosomes that.; are confined to Africa arc the tsetse 
fly-borne species, whose distribution usually coincides with that 
of their vectors, represented by blood-sucking flies of the purely 
African genus, Glossina. These trypanosomes arc the most important 
parasites from the medical and veterinary points of view, because 
they include the causative agents of truman sleeping sickness and 
trypanosomiasis affecting domestic animals (Hulligan, 1970). 
TIlis PID addresses the severe restraints imposed on agricultural 
development, particularly the livestock industry, throuehout the 
tropical zone of Africa where tsetse flies and trypanosomes 
prevai 1. 

Tsetse flies inhabit 11.7 million square kilometers or Africa 
(Nash, 1969), an area more than five times larger than the total 
agricultural area of the United States. There are areas cOID?letely 
devoid of livestock despite the presence of good-quality grazing 
and a plentiful supply of water. An assessment of the impact of 
animal trypanosomiasis was made by Finelle (1974) and summarized as 
follows: 

area of tsetse infested zone which could be used for livestock 
raising: 7 million square kilometers; 

total potential :Jopulation of infested zone: 140 million cattle; 

present ~opu1ation: 20 million cattle; 

- possibility of increasing the cattle population: 120 million head; 

average productivity in Africa: 12.5 kilograms per head per year; 

additional meat production: 1.5 million tons per year; 

value of additional meat production (on the basis of SO cents per 
kilogram): US $750 million per year. 
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T1te Adverse effect of tsetse ... f1y borne dhe3Se on 31\1mal production 
11 IIIMt cl.euly iUu$tr;Jted in Tanza.niOl. where the J;co~r4phici1.1. 
pOltt('~ ,.r c:~ttl~ di:aribution is almost exactly opposite thilt of 
ts,,:C!iC dj~tribution. Sb;,ty percent of the land area ,) f 'l'anz.1n.1", 
531.~70 ~qu3re kil~et~rs. !!i tsetse-fly inrest~d. C~ntrol cf£~c:s 
spanning nearly three -quarters of a century have opened 3Tl csci:n:lt~d 
5 percent n f this lo¥\d to productive usc (Mwashal:l .1r.d t-lUliam!;on. 
1916). Ins ec:Licidi!:> currently used for vector control .lnd claima! 
prorhytolxis tc-:!ntlnqonts \ l .:lVC bt!came e:tpensive to nplHy Dnd hOlV':: not 
produced lasting results in the nation. Several cont'rol methods 
no longer find generall ncc.cptance due to salient ecological disadvOlnta,ges. 
These methods :pc~~pora,ted such feature~p.$ mass destruction of 
indigenous vtl~ life which serve as rese~oirs of trypanos~e infection; 
large-scale ei earing of natural vegeta(, ion which resulted in loss af 

" soU fcrtilit"' and land use through erosion; and appUcatlo~. of broild-
spcct1."'UIll, per~'lstcnt pesticides. 

Of 108 species of insect-pests of medicill and veterinary lmportance~ 
only two groups of which Glossina spp. is one, have not been shown to 
possess resistance to insecticides. However, since insecticides 
will undoubtedly remain the main metho~ of control for years to come 
~Jardan, 1976), the possibility for resistance development cannot b't! 
overlooked. Efforts are underway on an international scale to develop 
alternatives to the African trypanosome problem that will provide 

,J biologically sound approilches to control commensurate Yith the social 
and economic needs of the countries concerned. 

~ 

R. Proposed USAID Response: 

The purpose of the USAID response .is to test through 3 continued 
operational project tsetse fly rearing and field release techniques 
in Tanga and Zanzibar with the objective o~ developing and proving 
methods of tsetse fly control adaptable to infested livestock pro
ducing areas of Tanzania. 

1. Background: 

The very low reproductive potential of Glossina is a weak link in 
the life cycle which, in theory, is particularly vulnerable to 
control by methods of genetic manipulation. FolloW1ng the success 
of sterile insect ~~lease methods (SlaM) against the screw-worm fly, 
Cochl i omyia haminivorax, in the southeastern United Sta;e~" t~e 

. potential application of this methodology against tsetse. flies was 
expressed by Knipling (1963). In 1964, USAID sponsored a research 

, program through a Participating Agency Service Agreement (PASA) 
with the United States Department of Agriculture (USDA) to pursue 
'this field of rf$earch in Rhodesia. the results of this initial 

, research effort was to accomplish 98% cOQtrol of· Clossina morsitads 
ftOrsi.tans 011 • 8mall bland. in Lake KariN. The aucce58 warranted. 
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funh(>l' work to perfect. tltchn1qucs for producin~ st~rilhed flies 
onrl ultimately to conduct a large scale field trial to tCl!It b,"lth the 
~fffc~~y ~nd ~conomics of tllC sterile male technique against tsetse 
fli,,':; 1n Able" (D'l1n~ a..,d Schmidt, 1970). 

Sinc(' 1 ~17I, AION 11,15 supporl (:d .:l Tse tse RC 5colrch Project hcnt.iqu:'lt'CC'rcd 
11'1 "' :l" ~~,', LJ.nz:mi ." forrn\: J throtl sh a bil:lL~r.:ll agrcc:ncr.t beNcen AI::> 
.1nd tIl<' ·Ul1it ~ .t Republic I, r T;Jn~.u\ia. The rationale for such 3 progr.:nn 
is lhat the level o f IlnO'.oIlcdgc about t he behavior and ccolo(;,y, tech
niquf:! s flJr laboratory coloni?.lt ,ion, .:md its nnk of economic importance 
.:unonc disc3!lC tr.:ln l'>mi tting species of tsetse !lies UUldc 2,. m. Inor,it3Its 
the logi cal choice fur intensive research on SU!M. The project at 
Tanga was designed with three main objectives divided into short-, 
intermediate- and Ions-range goals each of ~ich would mark a 
successful achievement of a particular phase of the program: 

Short-range: 

Intermediate
range: 

Long-range : 

'" 
To construct a 
techniques for 

mass rearing facility and develop 
mass-colonization of G. m. morsitans. , - -

To expand viable fly colonies 
for studies on sterilization, 
ecological studies as w~ll 2S 

field trial of the SIRl-t. 

to produce excess insects 
packaging, release, and 
to supply a large-scale 

To suppress or eradicate Q. m. morsitans in a 259 
square kilometer test area in accordance with project 
design to determine the validity of thr. concept. 

Achievements i nclude the completi on of laboratory ,.facilities containing the 
largcs t tsetse fly colony in exi~tence (short-range goa l) and 
irradiation, packaging, transport and relP.ase t echniques for a field 
release trial (intermediate-goal). 1n addition, 68 Tanzanian govern
ment empLoyed national ~ have received on-the-job training In the 
various facets of field and laboratory research under the guidance 
of five expatriate advisors. One national has returned from the U.S. 
with a M.Sc. degree in entomology and one man is p:rese'1tly in the 
Statc5 studying toward the B.Sc. degree in entomology. The projected 
nucleus colony of 60,000 Q. m. morsitans has been reached well in 
advance of the field release phase and the colony, presently at more 
than 50,000 flies', is the result of restricted population expansion 
and replacement of less productive strains. Sufficient host-animals 
(650 goats and 90 rabbits) are available to sup,ly daily blood meals 
for the fly colony. The colony outpu: at full strength will be ap
pL~ximately 1,000 sterile male flies/day for field release. 

Emphasis is focused on development of the field release site at 
Mkwaja Ranch, privately owned by Amboni Limited. Isolation of the· 
test site to pre'/ent ir'gress and egress of Q.. !.. morsitans involves 
construction of a on~ kil~cter-v1de, shear-cleared barrier. Barrier 

http:goatsand.90
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~on.tructlon is 90 percent complete ~nd wilt he tested by monitori"s 
tl.e l1Iov~cnts of mnck('u flies released inside and outside the study 
arca . The harrier vill he reinforced 4S nceded by selective appli
cation o( insecticide i n a lOQ-mcter b~d around the outer h3cricr 
perimeter . Uron completion of the barrier, studies on behavior of 
steri l bo,:u rti!!.s in the Held, and surveys of popuLation dynamics 
a! the (i e ld fly popu'Jallol1 and tcypanoscmes will he undertaken • . 
TIl en the' t s e t se p"p'"l'lt ion wIll be reduced by Gct'i"l a pplication of 
non-persi stell t In:;ccticidcs. This will inI tiate the long-ro.nge goal 
Gnd is scheduled to begin Sept~ber-Novembcr, 1977. At te33t two 
aerial applications of insecticides will be applied 15 to 18 days 
apart to reduce the tsetse fly population prior to release of sterile 
male C. m. morsitans. Theoret1eRlly. a ratio of three sterile males 
to each normal male 'in the population will result in eradication over 
OJ 12-month period. The technique will be evaluated in detail during 
this period. A schematic work plan (Append1x t ) highlights 'the major 
project activities. The project is reasonably well on schedule with 
good prospects of continued success. 

Only tvo project£ involving a field trh,l of the SIm-l are in progress 
on the continent: The subject project in Tanzania (Williamson. 1974) 
and a program sponsored by the French government in Upper Volta 
(Itard, 1974). The Tanzanian project has the advantage of having 
developed a cadre of trained nationals prepared to assist in main
taining cont'inuity of the rrogr.1m during the tnn,ition from research 
In all l'p~'l·:ttjn":l1 f.ctIl'UI~ in thL' country, Althl1Ur.h 22 ~ p('cic!'l of 
I:-:, ' I: :a' rLJC'~ Olre ("utul in Afric:l, (lnly !'lome fiv," or slx !'(leeic!I nrc 
con:tJdcrcJ to be or nla jor economic importmlcc (Jord.:ul, 1976). The 
principles :t':'ld technique~ developed in the laboratodcs Olt Tang:1 cnn 
fonn the bOIse of expanded work nsoinst tlle other species. 

2. Proposed Program for IntroducinB Operational Control of 
Tsetse Using the SIRM in Tonzania: 

A critical aspect of utilizing the findings of the Tsetse Research 
Project in Tanga is to assure that a lapse in activity does not occur. 
Such ;m interruption could have long-term adverse . consequences, par ... 
ticularly the existing fly production component which would take, 
perhaps, years to reactiv3te. 

Also, the current proj~c t, which terminates in FY 1979, vill only 
identify release and eradication techniques that will work under 
controlled and closely supe~ised conditions. If support to the 
project is terminated in FY 1979, no data or experience will be avail
able r egarding the effectivenass of SIRH under natural field conditions. 
Continuation of the pr~ject to FY 1983 is necessary in order to refine 
release and eradication methods which are econamJ.caUy Viable, and CaD 

be replicated using Tanzanian Government resources and =anagement· 
capabilities in the heavily infested arua of the country. Through 
additional field experience gained by FT. 1983, a long-range taet •• f~ 

eradication program for T3nzania can be proposed. 

. ... . 
• 

I 



) 

\ 

- ~ -
7h~ ~~o e of USAID .ponsorship would include: a. Continue monltor1na 
of the effectivene ss of g. !!!. morsit",ns control at Mkwaja n..meh by 1 
fi e ld survey. Corollary to this field inves tigation, a colony of 
g. ':In ll1di pcs would be developed for rel ease at Hk\-.'aja Ranch, within 
the art.'a surrounded by a tsetse fly b3rrier. to provide cont~ol of . 
nno thcr trypanosome transmitting specie s i b. es ttibUshing a colony 
01' G • .:w!>t!:ni f ll r tsetse erad i c3ti " n on Zanzib.J.r. Zanzibar, be i ng 
LA oTated and h3ving' a s inKle species of t setse, woul d provLuc the 
ideal situation tO/ test eradication techniques . Z,:mzibar i s within. 
easy access to the Tanga facility by air; c. t es ting artif ici al 
rearing techniques developed in Vienna, Austria 3nd Langford, England 
which would eliminate the necessity for maintaining large .herds of 
host animals in mass-rearing facilities in Africa; d. preparing a 
long-range plan for utilization of the SIRM in Tanzania. 

~. Project Purpose: 

The purpose of the project will be to: Develop economically and 
operationally feasible t echniques for the control of tsetse fly in 
lives tock produc i ng areas of Tanzania • 

• 
The purpose is linked to the goal of self-sufficiency and improved 
welfare for Tanzania's population. Approximately 25 percent of the 
country's rural citizenry depe,nd on livestock as a major portion of 
their incame . The control of tsetse fly will allow utilization of 
suitable grazing land in many areas for the f i rst t ime and will perm1t 
improved utilization of existing range and brushlands. If the project 
purpose is achieved. the Tanzanian Government will be provided with 
tested methods for reducing the debilitating effects of trypanosomiasis. 

4. Project Outputs: 

The following outputs are e~ected from the project : 

a . The transfer of modern technology to a developing countI'"J in. 
which salient disadvantages, both econOmically and environmentally, 
of present tsetse control methods would bl! reduc.ed or eUminClted. 

b. Development of a. cadre of Tanzanian nationals with practical 
experience in scientific and managerial procedures to assume re
sponsibility for continuation of the work. This aspect will be' 
strengthened through the continuation of advanced training in the 
U.S. or elsewbere to provide trai~ed entomol~gists and veterinarians • 

. c. A developed system for use of the SIRH for control of trypco
somiuis and an aslessment of its applicability. 

d. A longateDD plan for control of tsetae fliel in Tanzania. • 
'"""!! > 

To achieve these output.. 20 person-years of technical assistance 

• 
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viII be needed 1n addition to funds for supplies, equipment, and 
local costs. The pe~iod of funding would be FY 1979 through 
FY 1983. 

Th(' ft><lsibility of this project i" supported by the following 
<lssumrtions based.·on curr~l1t trends. 

~ At the World Food C,nference in Rome, 1974, major attention w~s 
given to the restraints imposcd on dcvclopi~g A[rican countries by 
the presence of tsetse-borne disease. Methods will be developed to 
control trypansmniasis. USAID will make a signific.lIlt contribution 
by virtue of its leadership role in a?plying SIIt'-1 technology de
vclop,!d in the Uni ted States. International participation in 
a~5isling developing African countries in achieving control "could 
bc expected after the program is fully evaluated and U.S. input 
ceases. 

b. The Tanzania Government is cognizant of the magnitude of the 
tsetse fly problem and will continue financial and manpower support 
for the program. 

c. Tsetse control activities will be integrated into resource de
velopment schemes to maximize cost/benefit ratios through judicious 
application of SIRtI. 

6. Related Host Government Projects: 

The Tanzanian Government, using funds from ~ U::iA.1U loan, nas 
purchased equipment for the clearing of 285 square kilometers of 
tsetse fly barrier in the West Lake region of the country. The 
project was initiated in FY 1975 and sch~duled for ccr~pletion in. 
FY 1979. Once the clearing is complete, West Lake could uecome a 
significant livestock producing area following control of tsetse 
iitfestation. 

7. ~ernative Projects: 

None. 

8~ Beneficiaries: 

The direct beneficiaries of the project would be the livestock 
holders in Tanzania who could improve the quantity and quality of 

. animal production. 
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A. 

B. 

c. 

Est im:l tee! Co~ t s ($000) - USAID: 

ClInponents FY79 ~ FY81 FY82 FY83 Total 

TcchniC.Jl 
Scrvice~ 4000 400 375 300 100 1.575 

Tralnlng 40 40 40 40 5 165 

COITI1lodities 200 30 50 10 10 SOD 

Other Costs SO ..lQ -1Q -1.Q. -1.Q. --1!Q 

Total 690 sao 475 360 125 2,150 

Estimated Costs ($000) Tanzanian Government: 

Compor:ents FY79 FY80 FY8l FY82 FY83 Total 

Personnel 70 70 85 100 100 425 

Land £:. 
Equir'fficnt 25 25 25 25 25 125 

Local Costs 50 50 55 .21 ~ ~ 

Total 145 145 165 180 180 815 __ --
Development of the Project: 

Since the Tsetse Research project has been funded under the auspices. 
of the Technical Assistance Bureau in AID/Washington, it is proposed 
that this office have a ~jor input into the PRP and PP design. The 
following design schedule would permit approval of the PP for FY 1979 
implementation. 

Submission of PRP -- December 1977 

Submission of pp -- April 1978 

A two-man TAB/USDA team supported by the Mission design officer would 
be sufficient for PRP preparation. 
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There arc two issues which should be considered by AID/W in 
revicwing the flO. These issues are: 

1. ~:I1 \'f romll':.:ntal Cf f(!c t s of Tsetse Rc:;carch 
I 

The exter:d ve c lC3ring of bOlrrier strips. possible disp hcetncnt of 
watershed and wildlife habitat, and immdgrotion of domestic livc~ 
stock and their owners will all have an effect an the environment. 
Also, the environmental implications of the use of insecticide. for 
fly control should be considered. An environmentaL assessment of 
HINaja ranch release activities was conducted 1n FebnJsry, 1977 • 
The work of this environmental team will be reviewed during the 
PRP design and conclusions reached or further analysis identified 
segarding environmental implications. 

2. Priority o f this Ac tivity and the 'Tanzanian Government 
AbsorptiVe Cap:lcity 

Both the Tanzanian Government I s interest in the long-tent'! impli
cations of tsetse fly control and their capacity to finance 
maintenance and monitoring activities after 1983 wh~USAlD assist
ance te~inate9 will be fully addressed in the PRP • 

• 
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\FPE~!DIX 1 - page 1 

Activity 

Rearing 

construction or research 
facility 

Pupal Collection 
Initiation of fly colony 
Expansion of fly colony 
IncreaGe host animal herd 
Construction of insectnries 

(4) 
Expansion of forbge 

production 

FY 72 

x 

Techniques Bnd H~thods Development 

Pupal ma~~tenance and sexing
Identificat~0n of released 

flies 
Sterilization 
Qunli tJ' Control 
Packagins and transport of 

flies 
Dictribution and release of 

flies i rrcund EJ nd acrial 
AG$ess~c~t oi Gtcrilc mnlo 

effc~tivrnen5 and femolc 
l't(!rility 

Trypnhuso~e detection 
RelchGc cf 7Dnca flies 

SC:IE:::'TIC ' .. ICH~: PUJI 

Phnse I 

FY 73 

x 
x 
x 

x 

FY 74 

x 
x 
x 

x 

x 

x 

FY 75 

x 
x 

x 
X 

x 

x 

x 

x 

Phase 11 

FY 76 

x 
x 

x 
x 

x 

x 

x 

x 
x 
x 

x 

x 

x 
x 
x 

FY 77 

x 
X 

x 
x 

x 

x 
x 
x 

Phaee III 

FY 79 



AP;E~WIX 1 - page 2 

Activitl 

Field Population 

Identification of teat area 
Population dynamfcs in test 

area 
Construction of basic 

research facility in test 
area 

Isolation of test area 
(barrier) 

Iosecticide treatment of 
barrier perimeter 

Evaluatioo of barrier 
Trypanosome surve~ in test 

area 

Release Program 

Tsetse suppression in test 
area 

Releose pro~ram and 
e· .. aluatian 

sellEl' ATIC \W;U: PLAN 

Phase I 

FY 72 FY 73 FY 74 FY 75 

x 

x 

Phase II 

FY 76 FT 77 

x x 

x 

x 

Phase III 

F'f 78 

x 
x 

x 

x 

x 

I 

:ii'! 79 

z 
x 
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I. ?J\5Fr c:~ r:FV!F',.' 01=' PlD MISSION IS flL'THOPIZ,!) TO ?RO~~D. 
I 
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fH)'NClf.!. d ;;rs r.1{; ~rlirflTfi OF TSfTSf "!'~nJr.ATloN IN THE 
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REF: Par. 2: 

Endosutfan was used in~ knock down applications at the 

rate of 20 grams per hectar which was found not to effect non-

target organisms. 

Par. 3: 

pp 
Costs and benefits are addressed in~I.~. Economics 

Feasibility. 

Par. 4: 

This proposed project is quite different in nature and 

Unplementation from the West Lak~ Tsetse Project in that: 

1. . The. supervision will be under experienced management 

supported by experienced technicians. 

2. Because of its geographic location and accessibility 

monitoring evaluation of the project will be ~ 

.. - . .-...... 
iB ~XRXxR £iJ EKK%XaXx possible as set out;III. G.

'----- . 

3. Aircraft requirements will be met through the charter of 
,p ~";/JI' 

suited an, ·:ell equi!ed!1tJ. flown by experienced pilots. 

Par. 5: 

The phase out period of the present parent project (Tanga) 
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provides for the compilation and publishing of data, 

findings and recommendations which will be available 

to others interested in tsetse fly control. 
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DESIGN TEAM DOCUMENTATION 

1. Scope of Work - Evaluation/Design Team, July 1978. 

2. Reports of team members. 

a.. Ehrenreich and Wa.rd 

b. scovlin 



Scope of Work 
for 

TIUlZClia Taetae Fly Research Review 
and 

Project Design Teama . 

1 

A research project utilizing the Sterile Insect Release 
method (SIRM) to control tsetse n.y YU initiated in Tam:anla in 
1971-12 and t'\mded by the then Technic&l Al:data.nce Bureau (TAB) 
""" ne .. l_.nt Support Bureau (DSB) and will expire n .ar~ 
1979. As such, decisions must be made about tuture rypanoacmiaaia/ 
t setse fly' control programs for Tanzania and Eut Africa. 

The objective of this review/design team is to provide the 
services of technical specialists with knowledge/skills enabling them 
to assist USAlD/Tanza.nia in ultimately completing a new, expanded, 
tsetse fly control program in Tanzania. The team will be in the 
field (Tanzania and Zanzibar Island) o/a J~ 3. 1978 tor a two .... k 
period required to complete the review of the cUl"X'ent DBB f'unded 
research project (Research on the Sterility Method for Tsetse Fly 
Control) and to provide guidance and cotmsel to USAID/Tanzan1a aDd 
the TanGov for the design of f"uture programs in trypanosomiasis/ 
tsetse fly control. 

Purpose of Proposed New Tanzanian Activities 

The purpose of future Tanzanian programs is to develop 
economically/environmentally feasible techniques for the control of 
tsetse fly in livestoCk producing areas of Tanzania. The new program 
for Tanzania as envisaged by the Africa Bureau consists of three 
2&jor activity cc:mponents: 

1. Continued technical. and operational support for the de
velopment and field test~ of SIRM technology 88 part of trypan
omiasiB/tsetse fly control/eradication programs in Ea8tern Africa. 

2. Assi81az1ce to the TanGov in the planning and implementa
tion o.~ the necessary studies/surveys and preplann1ng activities 
prior jio the implementation of field control programs. The proposed 
initle1 location for this activity is the Island of Zanzibe.r. 

3. Technical and financial assistance to the TanGov for the 
implementation of suCh plana and programs as a second phase of the 
proposed project. Phase:2 and 3 may or may not include SmM, depend
ing upon the successf"ul conclusion of the ongoing research/develop
mental phases at TSllg& snd the caupli!tion of technical, enviromnental 
and economic analysis of the data. 
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Eackgrotmd - Tan>1:a Research Project 

This research project is based on the SIRM technology devel
oped in recent years throughout the world for the control/eradication 
of a number of insect pest species. Because of its relatively low 
reproductive potential and corresponding low population densities, 
tsetse fly appeared to be ide~ly suited to this system of control. 
Thus, this project was initiated in Rhodesia in 1963 to investigate 
the adaptability of the sterile male technique to Glossina morsitans 
in appropriate combination with other methods of reducing the fly 
pOp1uation. The project suffered a series of logistical problems 
and setr'lcks until the fly rearing facilities were established at 
Tanga in 1972. P!1YSical plant facilities including three insec
taries, anim~ sheds and quarantine buildings and the irradiation 
complex were completed in 1977. 

The research at Tanga was conceived in three phases: 1) to 
establish a captive colony of Q. morsitans, 2) to expand the colony 
so as to produce sufficient numbers of flies for sterilization and 
release, and 3) to complete the ecological stUdies and field oper
ations for the suppression and/or eradication of Q.. morsitans in an 
area of approximately 260 square km. The projec~ is currently in 
phase three with releases of sterile flies on the Mkwaja Ranch. 

Research since 1972 has focused on routine rearing of flies 
which included. experimentation on the handling, sterilizing and trans
porting of tsetse flies. In addition, ecological studies were 
designed to assess the density, dispersion, behavior, fertility and 
fecendity of natural fly populations and the diseasp incidence 
among wild and domestic animals. 

The primary field site has been the Mkwaja Ranch where an 
area of 260 square km. has been utilized for sterile fly release. 
A one kilometer wide barrier zone has been built around the experi
mental areas to intcrrUItdispersal of the flies. The release of 
sterile males follow two or three aerial applications of Endosulfan 
designed to reduce the fly populations to a manageable level. The 
effectiveness of the overall control program is monitored by periodi
cally assessing the fertility and density of the target species 
Q. morsitans and the coinhabiting species which serves as a control, 
9;. palli"Oides. 

Project Issues 

The team must address the problems relating to trypanosomiasisl 
tsetse fly control programs in Tanzania from an immediate and ulti
mate goal perspective by: 

1. Examining the current status of the SIRM technique as i:L 

component in an environmentally/economica' ! feasible integrated 
pest management strategy for the control of tsetse fly. 
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2. Considering the ultimate land use/natural resource and 
potential environmental impacts of a massive eradication program 
and resulting "tsetse free" areas. 

SIRM and Tsetse Fly Control 

The development of cost effective, environmentally sound 
technology to control trypanosomiasis is critical to the develop
ment of many underpo~lated areas of Africa. As such, an integrated 
pest management approach should be detailed to include the consider
ation of various physical, chemical, culturr.l and/or biological 
control practices for the controlieradication of tsetse fly in 
Africa and more specif~.cally Tanzania. The SIRM is but a component 
of such a management scheme and should be considered as such and 
evaluated with other techniques or procedures in terms of technical 
feasibility and cost effectiveness. Such consideration must be 
especially followed if the current project is expanding to Zanzibar 
and will include two new species of tsetse fly. It is of the upmost 
importance that specific evaluation criteria be developed to access 
the forward progress of the overall project including the SIRM pro
cedure wherever it is attempted and with all species included. 

Assuming a positive review the team should propose necessary 
modifications of the present project's activities and the role of'the 
Tanga facility in carrying out economic and operationally feasible 
techniques for trypanosomiaSis/tsetse fly control programs at selected 
sites in Tanzania including Zanzibar. 

Assuming a negative review, the team should examine with 
BRAID/Tanzania and the TanGov possible alternative programs which 
would best use the facilities and staff which may be suited for 
bilateral fundL~ in support of agricultural and livestock develop
ment in Tanzania. This would be expected to include continued use 
of the laboratory as a vector and disease research facility and, in 
general, support for alternative methodologies for trypanosomiasis/ 
tsetse fly control/eradication programs in Tanzania. 

More specific issues to be addressed by the team include: 

1. Examine data from the field release program at Mkwaja 
Ranch to determine the overall success or failure of the current 
control efforts on G. morsitans. 

2. Whether Zanzibar is a suitable location for futher field 
testing/application of SlRM technology in Tanzania. If so, what 
preliminary surveys/stUdies are needed? 

3. Whether the SIRM is likely to become a component of a 
technically, environmentally, and economically viable trypansomiasis/ 
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tsetse fly control/eradication program in Afri~a in general and 
Tanzania in part icular. 

4. The ecological conditions under which SIRM is likely 
to became part of field operational programs (Le. Maptability 
of methodology to other species, need for barrier zones, etc.). 

5. The need/desirability of maintaining the Tanga facility 
as a research facility, a field operational center and training 
facility from a regional and national perspective. 

6. The capaCity/problems of rearing three tsetse fly 
species (~. morsitans, pallidipes, and austen~) simultaneously 
at Tanga. Would it not be more efficient to rear ~. austeni on 
Zanzibar? 

7. Examine the mass rearing potential of ~. pa11idipes 
and G. austeni Doth on and off membrane feeding. What is state 
of art on th~ overall viability/competitiveness/behavior of mass 
reared sterile males of these species? 

8. How much more "research" would be required before 
operational programs on these three species could begin? Funding 
required? Time table? Equipment/staff/facilities required? 

Potential Environmental Impacts and Land Use Plans 

Beyond the specific purpose of the current research project 
to control/eradicate trypanosomiasis, some higher level consider
ations must be addressed. As pointed out at the meeting to create 
a Tsetse Fly/Trypanosomiasis Control Trask Force in November 1977, 
"new lands" freed from tsetse should be carefully studied in terms 
of land use inventories and land management priorities, and the 
potential environmental impact of ignoring these management consider
ati~ns. Thus, although integrated control will be necessary to 
control tsetse,integrated land use management plans will be neces
sary to consider watershed protection, habitat protection (i.e. 
domestic and wild animal, forest and grazing land, etc.). 

A wjde ranging debate exists over the importance of opening 
new lands by tsetse fly ~ontrol/eradi~ation. It is a debate over 
the costs and benefi+ .... of opening new land to human habitation and 
exploitation. Increased production, relief from current land pres
sures and the positive long term regional changes in land use 
patterns must be weighed against the probability of environmental 
degradation, erosion, destruction of wild life and the disruption 
of traditional cultures. Thus, in terms of broader land use issues, 
the team should: 
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1. Assess the need for land use inventories or environ
mental impact determinations prior to field tsetse control programs 
to r.eview host gC';ernment plans to assure raticnal management of 
these sites once cleared. 

2. Assess whether AID should provid~ technical and finan
cial support for such limited land uses as water shed protection, 
habitat and game protection, forest and grazing reserves as part of 
an overall integrated land use management plan. Does the technical 
capacity exist to plan and execute environmentally sound land use 
schemes in cleared areas? 

3. Assess the feasibility of introducing desired modifica
tions among so~ial ~roups likely to settle in tsetse cleared areas. 

4. Assess the relationship of other human and/or livestock 
diseases in tsetse cleared areas, especially with regard to opening 
the area for settl~~ent (i.e. East Coast Fever, Onchocerciasis, 
Schistosomiasis, etc.). 

5. What are the potential risks to the environment of 
tsetse eradication programs? From the eradication method? From 
human activities? From domestic animals? 

6. Does the TanGov have the capaci~y to manage tsetse fly 
control/eradication programs? Bureaucratically? Administratively? 
Does it have the trained personnel? Does it appreciate the ultimate 
environmental issues? 



A Review of the USA!D T5~~S~ =~y Projec~ 
and Possible Future Tsetse Fly ?rojects 

By 

Or. John s. Ehren=eic~ 
Or .. Ronald ';.iarc, 

(conducted in 7a~zania/. =uly 3~~6, 19i8) 

C-i 



1. O;,jeetives an<! Statement of Probl~ - Th .. prajeet see", .. .f 1 
appropria~ anc well conceived. 

2. Personnel Evaluation - The reviewers were pa=ticularly ~-

pressed with ~~e capability and dedication of the rr~s. 
, I 

project. persor.nel. He 'liere amazed to see the espra ~c!e -corp 

of the ?ersonnel particularly in view 0: the problecs and 

hardships of conducting ~esear~h i~ Tanzania. Much of the 

credi t for t!1is is due to Dr. Leroy Hillianson -,.,;:w has 

shown hL~self to be not on:y a ;~oc scientist b~~ also 

an excellent project leade~ of bot~ U.S. and Tanza~an 

pe~sonnel. 

3. ?~oject Schecule - The project is basically on sc~:cule i~ 

spite of problems '.-lith facilities, tral1.s::o=tation, a"'1d 

weather. ~his is because of tbe dedicate~ personnel anc 

tbeir willingness to work long ~ou=s. ... ..,.::> J.. • __ projec~ should 

accomplish its objectives on tiwe. 

4. Cooceration of Tanzanian Governnent - Al~ough ~anT ~roblems 

were encountered in th~ early stages of project after beinq 

moved to Tanzania, cooperati9n is improvIng and is now 

quit~ good. For instance ~~e Tanzanian goverr~ent ~ow 

puts about $140,000 into support of the 'l'anga facil.ity and 

program. This has been of invaluable help beyond t.~e 

collar value. The project leader, Or~ Williamson is well 
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known and respected by officials in t~e ~Unistry of Aqri-

culture and other entites such a.s tl!e t:niversity at Dar es 

Salaam as well as the Agricultural College located at 

Morogoro, 'T' • ... 3.nZa!l~a. 

The Ministry of Agriculture is develo?l.:!g a Training In'-

stitute at Morogoro in cooperation ~i~~ the Agricultural 

College. This will be a tWO-y~d~ ~i?~o~a course for 

Livestock Fiel::: Officers, Tse~se. D=. :'iilliamsorl is on 

the co~~ittee which is finalizi~g the c'~riculum. A 

copy of the su~gested ?rosr~~ is at~ac~ec. This s~ows 

the long t~ co~mitnent of the Ta~zan~3.~ government to 

control of the tsetse fLies as vectors of trypanosomiasi's 

in cattle. 

The revie'll teaI':l wet fllith Dr. Maec.a, Head of the Livestoc.'c 

Nanagement Division of the Ministry 0:: Agriculture in his 

office (prevl.ously met hi~ socially in t.he ho~e of Mr_ S. B •. 

Behrens). Dr. Maed~ is supportive of ~~e GS~D tsetse 

project and appreciative of ~ur assistance. ae has a 

tsetse control officer unc.er him ~nd a?parently they are 

gearinq up for more of C.n effort. For l.rlStance, they have 

a prioritized list of provinces in ~hic~ ~~ey would like to 

LegL, control work. They have, in fact, discussed financing 

such a national program with World aa~<. 



5. Cu~~ent Conditions and Estimate of Overall Success - T~e 

~irst. and second phases of the praj ect !'-.ave been co!'::'?letee. 

a~d indications are that this last ?hasa Nill =e cc~-

plet.ed at the predicted tL~e of ear:y to ~ic! '1979. 

The first phase of =onstructing mas~ rea~i~g facilities 

ar.~ developme:lt of tec~:liques for ~as5-colonizatio~ of 

G. M. mOl:sitans under ':;f!"ican conciitior:s, a~d. tt.e second 

phase of fly colony ex~ansion, studies o~ sterilization, 

packagi~~, release an~ ecological stu~ies ~ave b~en com-

personnel etc. It. is of great cred~t to =~e U.S.':;.I.D. 

staff tr.a t. t.:'1ese phases ""ere comple tee. i.:l s~i te of t::ese 

?ro~~ess. In spite of si~ilar and ad~~~~o~al weathe: 

probla~s the third phase is progressing :licely. 

After the.second ae~ial a?plication of enc!osulfan on ~~e 

study sit.e at the ranch at the end of 1977, ~~e ste:ile 

male release program started. .:l..t. t..:"'e begi:ming of this 

program, no £. morsitans were evicent on the basis 0= 
fly-round surveys, but wi thin a fe'N week.s fly COU-""lts 

approximated LO?; of those obser~led prio;:' to control. 

In the period from early 1978 through July 10, 1978, 

sterile :nale tsetses have been released. twice tieekly in 

ratios about one to five times the est~~ated normal ~a~e 



s,o 
:lies sa~pled, The ~esults to da~= indicate that ~e 

G. morsitans population has esse~~ially re~ained at the 

10\ level for six mon~~s. At t~e ?rese~t time, t~ere is 

lation. hOw'ever I pro j ~ct p~rson::el a:1 tici.pa te t!1a,= this 
ri-:'J 

will occur during the oncoming ca~ season. The =act that . -
on the 

~ortion 0: t~e study site whe~e 5~erile nales were not 

Howeve::, '::.!1e quest~on still rena~s whether 

level of transmission 0: t=Ygenosc~iasis by G. ~orsi~ans 

~~ong the catt~e on t~e ranch, 

:::t should be pointed ot:t that to o~/eroo~e these p=oblems 

the us sta== has had to spend lo~q ho~r5 constructi~g 

~uildings, repairing vehicles etc. ~hic!1 has red~=ec 

~eir time for writing publications (~ote ~e ~~c concern 

of'lack 'of publi=ations as mentib11ec. i:l t:"e -July 1977 

R.~C review). 

At the present date, it appears that no scientific ?apers . 

directly concerning the Tanga project have been published . 
. ,' 

:t is strongly r~cornmer.ded that ~~e u.S. staff be al-

lotted ti~e near the enc of the project specifically to 

w~ite publications. Dr. Williamson provided a list of 

25 possible publications which. could be written based on 

thi~ project .. _: These Al:e- enw-:erated.in appendix 1 .. 
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One problen which Looms rather larqe in .c=~~;~-

pl.tion of the t.hird phase is the brea..\tdo·.,n:. =~ ~ 

------
. -This was larqely due to an abnorm~lly hiq~ - =~~-~'~--- ------ =---- . 

(the hiqhest rainfall in 23 years) which =e~~~ ---
veset~tion q:owinq up in the barrier ar.d 

, 
tectiveness of the re!.nforcing usecticice: 3;:=;-';:- -"'E--

1 
I Or. Will.iamson feflls that this can be ove=c=~ ---;.:.--... ~ 

as they go into the dry season. 

Future AID Support of Tsetse Fly Proqr~~ 
, 

.' · i.~e ~~, 1917 PIO from the Tanzania pr~g=~=. ::s- -~ =.-::::: ~ 
-.1 '- " .• ; ,: .l-' . 

:.t 'n 1979-80 follow-up tsetse fly program su;;po=-=-==- =:/ ~ • r· , 
I \..; ~·African Bureau. This seems logical anc. a ... - ...... --- ,. - ~ " ~ ':;".o:.:::

t:'~--:--- --

! .• modifications .. 
1- -- -

Basically, the PIn recornme::.e.s '?-=.- -:- - , -":"~ ~-s:. -:: 
- . 

! :,- -. ' the Tanc;a -facility, continued effort on the ;=--
, 

I a ts·et.se fly control program on Zanzi!lar. 

1. Us'e of Tanqa Facility 

~---
-. .: 

-- -,": ." : " .. 
~. ,:., 

,.~ " .,. 
.. ' ' 

.' 

. , - =
~~;;;;.-----_.So' 

MUCh. effort and expense has qone ' into -:":,,:e =--=7=-:.=.;:-::::a::::;:- --
.-. ~ 

., ,
f-'" . 

'. 

- . 
the Tanqa facUJ.ty and. t=ininq a f the 

coupled wi.th increasing concern o"f the 

the tsetse fly problem and their increasin~ cc~. ==:-~~--~, 

cludinq the development of the two-year di?!~ -_. -.: -,.:;' - --. 

-=-._ 0" 

... ,;,..-
program. :nakes continued use of tPe 'l'anqa fac:'~ -;::"' ~ -::.~=-~- ~' : 

_option. w~ would thus recommend: 

( a) - - -~~:::.-:""-= Use of the T~qa facility for dev~~=r - .-

adopting" .advancinq ;echnoloqy to A!:!.=s.=. :,_r! • :":~'-:!~$ .. ..... . ~ 



(e.q. ~ (l) use of membra.."le tech..'lique i:: rearing rlies, 

(2) oore efficient: technique of distributing .~ terile parpae ... 

(J) more effective fly barrier sche~es including possible, 

use of fire, (4) a base for developing a COlU1t;rY' .... ide 

integrated SIRM strategy, and (5) develo?oent of habitat 

management sc.rategy and techIliques. 

(e) Use of Tanga facility to mai~tain G. M. morsitans 

maintenence colony. 

(d) rl. counterpart training and e.eve!.o?r::ent base. 

The use of tha Tanga facility to develop a colony of G. 

pallidi':les for release at M.'-<waja Ranch is a cesirable goal but 

woule. present greater p~~blems than can reasor.ably be expected 

to ~e over.come and still accomplish t~e othe=, higher priority 

objectives. It CQuid become a cornpo~ent, however, in the 

future if: (a) G. pollidioes rearing tec~~olo~£ develops as 

expected i:1 1:::uroce, (b) more eff.icien t rearL"lg techniques are 

adopted to rl..frican conditions e.g-. rnembran'e techniques, (c) 

Tanzanian counterparts developed as hoped =o~, and Cd) suffLcient 

funds become available. One ractor which may bear on ~~e 

relave~cy of this rationale is that the owners of the ~Naja 

Ranch are ex~remely desirous of controlling G. pallidioes and 

may bring pressure to-include as cont=ol effort in the total 

in the total project. 

2. Zanzibar Subproject 

A pass ib le Zanzibar pro.qram would. llave s.everal factor..' which 



woulc ~~~ance its chances of success an~ have other acva~tages 

fo:: ti.S.A.!.D.: 1) it has only one species of tsetse :ly, 

G. aus~eni and rearing techni~ues for an S.!.R.~l. a?proac~ are 

al=ea~y ·..,o.ckec. au:' for t..'1is species, 2) Za:.:::ibar, bei~g an isla:ld 

has :1a':ural barriers 'co rei:lvasio:t, 3) there has been sc~e 

work on the islj~d in the 50s ar.d 60s and four za:lzi~a=iar.s 

who worked on ~hese efforts are still ~here a:ld might be available 

fo:: ' . .Jork on a ne'N CS.:l.IlJ spansoree. progra.'TI, ';) t:-Le host gove=nr-.J.ent 

of Za~~~~ar is very desirious of a controi project ar.Q wo~ld 

be supportive. The :1inister 0: .:"'gric'...ll ture, ~!..l:. Rashi.e., and the 

Head 0: the Livestock Divisio:l, Dr. O~ari Jabba (DVM fron u.K.) 

wculd be very nel?ful in such a project, 5) the British Overseas 

Age~cy are currently doing a survey of the island and have a 

complete 1:10,000 coverage and will have vecretation ma?s as well. 

There would, 0: CGu::se, be scme ?rcc~e~s such as scattered 

c=op a=eas i:lter:ni:nglcd with tsetse infested areas whic!1. < .. ould 

make insecticide s?ray more dif:icult. 

If a prog=am is developed it should in=lu~e prelici~ary 

ecological/survey studies which could determine whether or 

not t:he proj ect conti.llued. These studies would inclu~e 

insec~ ecolpgy study to determine where and in what densities 

~~e flies are located, during the dry season and during t~e 

wet season. For il"'St-ance if. the flies only occupy certain 

vegetation araas during the wet season, control could ~e timed 

to be effected during the d-ry season which would greatly recuce the 

size of the spray areas •. Also included woulc be parasitiology 

studies (cattle,. blood smears, fly c:lisection.s etc. to determine 



eY.tent of ~~e parasite), spraying gtu~ie5 (to determine type, 

amo~~t, t~inq and spray equipment to use in di!ferent vegetativ~ 

types and around agricultur3l cro9 areas) and counter?art 

training. This work could take about two years and would 

predicate the actual integrated sprayi!'lg /SI~'1··effort:s. 

It is recommended that t..~·e parasitological studies be done 

by Zanzibarians from the Livestock Veter:'nary Division. These 

people would have to be furnished mic=oscopes and other lab 

equ.:'prne!'lt to do the identiiic3.tion 0: cat-=le i:.=ypanosomes. 

They should also have ~echnical assist3.~ce ~rovided bv a u.s. - ,-

parasitologist~for from sL7,f mcnt~s to~one year to train their 
,! 

staff in survey techniques and diagonisis. At that ?oi~t the 

Zanzibari~ns should be capable of carrying out this part of 

the project. 

A sociological analysis is currently tieing done on Zanzibar 

by Dalles Browne under contract to USAID Tanz~nia. ThLs wLLL 

provide information on social irn9acts of a tsetse eradLcation 

program on local peo91e and social structures as well as 

preditions of success of sUbsequent land r....anagement efforts. 

There should be no adverse environmental' effects of a tsetse 

fly program on Zanzibar. The spray of ins~cticide wou.ld 

have to be carefully applied to prevent crift into agr~cultural 

areas but t..~is. can be done. On areas where endosulfan is used 

the spray is of such low concentration that othe~ insects have 

not been shown to be effected.. .Some would argue that there is 

a chance that once the flies have been controlled, the land 

~i.!ld be abused:. Th.l.a •. O~ coUrse~·,. is a possibility bu.~ if 



:T~tha~ reaso:ting .,~~~ followed no progr~ss ''''ould ever be 'made, 
\0 

O:lce flies ' .... ere controlled there would be opportunity to 

imple~e~t management of ~~e land, cont=o~ u~~esirable brush, 

resee~ to forage plants ~luch once occupied muc~ qf these areas 

and establish an appr.opriate ~~~~ing system. The Minister of 

Aqriculture would be capable of eoing this with financial and 

advisory ass is t3.:1ce from 2 .;Oanc./or ~{orlc. 3ank. 

Za:12.:ibar i.s particularly anxious to have t:-u.s projec't. started. 

They ~elieve that there is up to 80% infection, however, there 

is no coc~~e:1tation of this parasitological st~c.i=s. ~ne 

Zanzi~a= ~overnnent is also anxious to have so~e~~ing (any part 

of the study) start as soon as possible and i! AID dec!des to 

proceec it is reco~~endec that at least the surveys begin ~y 

October 1, 1978. 

T~e probability of success of the above ~entioned possible 

efforts at Tanga and Zanzibar is high. Prep Lanning and ca=efuL 

initial sUl-lreys will further, enhance probability of success.. 

One' it~~ of particular i~portance to success is the overla~gin~ 

.of replac~'tlent personnel.. Realizing- t:he long time it takes to 

recruit highly qualified people preliminary effor~s shou~d 

star~ immediately. It is also strongly suggested that some 

kind of effort (ecological surveys) be started as soon as possible 

in oreer to retain the advantage of enthusiastic support of the 

Zanzi~ar government which now ex~sts. 



Overall C:itique of the Tanga Project: 

The ear Ii' c!e:ays encountered du=L"lg t."e first two years 

of the Tanga ~roject appeared to be ?rir~rily ones of scientific 

rn~"laqe~ent. Ex?atriate personnel who are assigned to a remote 

area such as Tanga, should have hac either prior satisfactory 

tropical experience or adequate counseling to insure that they 

and t~ei= f~~ilies can cope with this envi=o~ment. If such 

precautions had been taken, the cur=e~t level of progress mignt 

have been ac~ieved two years ago. 

The conce~t of total eradication of a vector species is 

e.x-r:=e=nely a..-:'.bitious, and unless an area. is to.tally isolated,. 

may never be possible to achieve. !n the case of the prese~t 

proje~t, the ~aintanence of a pe~a~e~~ ba~=ier of 1 ~. wid~~ 

has been ~ifficult to achieve, especially cue to abno~ally high 

rainfall which acclerated growth of 7egetation. other ractors 

'.-Ihich may prcduce a residual tsetse :?opulation are movement of 

wild host ani:nals animals through the bar=ier, passage of motoz 

vehic.1es bearing tsetse and actual flight· through the bal:rier 

by flies. Thus, even if the confinec tsetse, population is 

reduced to ze.=.o (on the basis of fly-round. counts) someG. 

mo=si tans may show up due to the' above factors and others not. 

mentioned. 

A more realistic.objecti1.le to part IX! of the study wou.ld have 

. been the reduction 0 f G. mors i tans pO:lulations to suc!l a leve~ ------- -
t.~at this species was no longer a factor i:1 the transmissio·n of 
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o! cat:~e trypanosomiasis (although of course ~. eallici~es 

woulc sitll be an important position. Perhaps i= A.I.D. 

hac ~ace for~al contact with biologists at the ~niversity of 

Do~-es-Salaam early Li the project :atbe: tban dependLiq upon 

the :1i::istry of Agriculture f"or personn€!"'.. referrals. In 

any =a~ion, college-associated individuals are usually a most 

L~~o=tan~ resource in the development of counterpart individual! 

(an e.xa.-::.?le 0:- this was the C:e'.reloprr:ent of :nany highly t=ainec. 

counte=?a~ts at the SEATO Medical Research ~aborato~ in 

Thai2.a::c. through this r.techanisUl of work-ing 'Ni t!1 universities, 

medical schools and a tropical rnedici~e school) • 
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1500 External Relations August 9. 1978 

Tanzanian Tsetse Fly Review Team - July 1978 

Dr. Donald S. Ferguson 
AFR/DR 

This memo transmits my contribution to the a.bove review,. It is 
in two parts: first, the background paper for land use planning 
on Zanzibar which might best be an appendix to the general 
recommendations; and secondly, the organization and followup for 
a control program on the island. 

Please keep me posted on significant developments. If I can be 
of further help, let me know. 

S~ncerely. 

/' 

"..-;;' // 
~n .. ;. ... ,..~.~~ 
JON M. SKOVLIN 
Project" Leader 
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APPENDIX 

TSETSE FLY REVIEW TEAM REPORT 

Review Draft 
Dar es Salaam 
July 19. 1978 

1.0 Objective - To provide background information on land use and 

grazing potential for decision making processes concerning an 

expar.ded tsetse fly control program in Tanzania. 

1.1 Purpose - To develop the planning mechanism for implementing a 

field control program with special emphasis on Zanzibar Island 

(component 3, page 3, Erickson's updated draft memorandum on 

"Scope ~If work on tne tsetse fly review team. "). 

1.2 Scope - This paper reviews the existing situation on Zanzibar 

as regards livestock grazing potential in the agricultural setting 

with particular reference to further testing of the SIRM technique. 

It addresses some of the specific issues raised in the above 

document, i.e., page 7, items 2, 3. and 4, and provides additional 

information requested by the team coordinator Don Ferguson. 

3.0 Area Description 

3.1 Climate - Monsoonal weather patterns, the small size of Zanzibar 

Island (640 sqhare miles), and essentially no landform relief 

(maximum elevation 300 feet) combines to produce a humid tropical 

climate with little variation. Mean monthly maximum and minimum 

temperatures for July, the coldest month. are 20 and 30 degrees 

centigrade (30 year average); for December, the warmest month, they 
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are 22 and 32 degrees centigrade. Humidity seldom gets below 501 

which presents problems in controlled grassland burning and fodder 

conservation practices. Rainfall averages about 60 inches per 

year occurring in a bimodal pattern peaking in March (long range 

season) and November (short range season). Soue rains occ'X each 

month and droughts are infrequent. Patterns across the island 

vary somewhat from the drier southeast (perhaps 45 inches) to 

the wetter northeast (perhaps 80 inches). Frequency of cu1tivatiOl 

and cropping are on a bush rotation (shifting cultivation) that 

follows to some extent these meteorological patterns, i.e., in the 

southeast 8 to 10 years and in the northwest 2. to 5 years. Soil 

fertility is also partially responsible for this variation in 

cropping interval. 

3.2 Geology and Soils - Soils are derived from limestone ("Kinongo" of 

the Wanda variety (low plain) and Maweni variety (stony), from 

noncalcarious fertile sediments of "Changa" and from marly or clayey 

Ta1ahe material "Namo" (1)1/). The eastern half of the island 

contains a series of low coral ridge and valley topography. Soils 

overlaying this coral rag ~e1ief are shallow and droughty. 

4.0 Vegetation and,Land Utilization 

4.1 General Land Types - The island might well be separated into north 

and south, and east and west areas in terms of ~nd types. The 

11 Numbers in parenthesis indicate references cited at end of the 

report. 



3 

main portion of the island is separated from the southeastern one-

third by a narrow isthmus about 5 miles wide between Chwaka Bay and 

Pete Inlet. This latt~ bridge is partially covered by the small 

Jazoni Forest. The southeast part of the island is largely bush 

covered thicket with perhaps 15-20% of the eastern part in cultivation. 

The main island is che reverse of this composition, being about 80% 

in intensive cultivation and only about 20-25% on the eastern side 

being in bushland thicket. Except for areas near the forest, the 

southeast portion is mostly fly-free and has cattle concentrations 

about ~~kunduchi and other small villages. Considerable amounts 

of charcoal ate produceG here and this ha~ apparently maintained 

the tree overstory to such a reduced state as to have nearly eliminated 

fly habitat. The low heavy thickets could perhaps be partially con-

verted to pastureland with the use of herbicides and a scheme of 

grazing with fire in the rotation period. Little open natural 

pastureland presently exists in this southeastern portion. 

The main island also contains an eastern strip of bushland thicket 

from the oce~beach inland for about 4 to 5 miles. This is the 

second land use division. Geographically, therefore, one can 

safely assume that all portions east of a straight line from the 

northern most tip to the southern most tip is covered with bush 

thicket. Portions of this bushland on the main part of the island 

have a spotty tree or woodland overs tory which probably provides 

suitable habitat for tsetse flies • 
• 
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.r .. )., 
4.11 Land use - In this less productive area. usage is primarily restictec 

to charcoal production. limited grazing. and occasional cultivation. 

Probably less than lO~ of the land is ulder cultivation at anyone 

time and the frequency of bush resting betl.een Shamba farming is 

8 to 10 years between cropping. ~s this portion is vacant land at 

present. more il1tensiv~ rultivatlon may follow increasing population 

preseures. Water resourre.:; of this area appear limited. Surface 

and ground water availability of the entire island have been 

studied (2). 

In the more productive Changa and Wanda soils of the high rainfall 

western part, cultivation of some form takes place on about every 

other quarter to one-half acre of land. One exception to this 

pattern occurs in the southern part of the main island where some 

natural grasslands exist in a rather depleted and overstocked grazing 

condition. 

4.12 Forage Potential - In general, increased cattle stocking is possible 

between intensely cultivated Shamba of the western section during the 

rested periods between cropping if bush control were practiced as 

part of the rotation. Clean farming through hand-cut clearing would 

also reduce the fly habitat throughout the Shamba areas. In past 

times of cheap labor, plantations were kept bush free (3). 

4.2 Agriculture - Small plot farmers subsist comfortably on the variety 

of crops available, the generally dependable rainfall, and the 
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auitable fertile soils of the main island. Little is imported fram 

the mainland to meet basic needs. Red-meat protein. however, pre-

seats a different situation. Although poultry suppl~ments the fruit 

and vegetable diet, meat is in short supply and must be imported. 

4.21 Crops - With the exception of cloves, which is a cash crop, no 

single fruit ,or vegetable forms the stable food supply. Most 

ShamDcJ; contain quantities of .f:5%~~~, yams, bananas, coconut. paw-

paw. and some form of citrus or other fruit which may include 

oranges, lemons, limes, mangos, or pineapple. In certain more 

suitable areas, quantities of maze, millet. rice, and sweet potatoes 

are grown. Less common but often encountered crops are pigeon peas, 

sugar cane, bread fruit, and tobacco. 

4.22 Livestock Production and Management - Cattle of the small east 

African Zebu variety are tethered daily amongst the Shamba's by 

a small plot farmer. Cattle owners may have only two or three head. 

This form of husbandry provides perhaps 90% of beef output of the 

island but only about 15% of this reaches population centers, 

namely Zanzibar. Cows are milked and male bullocks are normally 

consumed in the rural areas at 3 or 4 years of age (550~,600 pounds). 
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Statistical estimates of cattle grazing on Zanzibar as of 1975 were: 

Inventory 

Private 

GOT 

Marketing 

Imports 
,~---.; 

( Slaughter 
\ 

~ Farm consumption 

19,000 

18,000 

1,000 

5,000 

7,000 

2,000 

Constraints to greater cattle output fall into (a) poor husbandry 

practices and (b) lack of additional forage areas for expansion. 

Mortality of young stock is estimated at about 40% and is mainly 

attributed to tzypanosomiasis. About 25% is attrihute J trypano-

somiasis and the balance (157.) is due primarily to tickborne 

diseases (4). Drugs for trypanosomiasis, though~~ available, 
drtt:""l\ e'Z.;:~ ~u·urc..Q~ 

are not administered because of cost and/or lack of ~3Rft or 
, byi"..til ~W\Ce""t. 

knowledge of this disease~ Dipping, though free, is not practiced 

due to poor maintenance of facilities and/or lack of i.nterest. Of 

the fourteen dips, six are Government of Tanzania and in 1973 three 

of these were.inoperable. 

( Mc..+ paJ:.O}.tJV 

ProfitabilitYAff the local Zebu is equivalent to about 250 shillings' 

per head per year (5). Better grades of Sihawal and Boran cattle 

are estimated to return about 450 shillings. Up-grading could 

eventually, therefore, increase returns measurably. 



Present retail prices of beef are about 10 shillings per kilogram in 

Zanzibar. The availability of government imports, however, sets the 

demand private butchers are willing to pay farmers for their animals. 

There seems to be little reluctance on the ~art. of the small farmers 

to sell cattle as is often the cultu~al constraint in many African 

societies. 

'The availability and price of fish, a preferred protein source, also 

effects beef marketing on the island. In terms of diet for the 

200, 000 some inhab i tan ts on th(! island, each person would receive 

about 10.5 pounds of red meat from beef at present rates of consump-

tion. This figure should be tempered with the possibility that 

b~me consumption estimates--15i.--is on the conservative side. 

Other livestock on Zanzibar include about 10,000 goats, 100 sheep, 

and 500 donkeys (6). Goats are kept' strictly for meat. Donkc.ys 
, 
\are for riding and packing and sometimes used for pulling carts; 

oxen too are draft animals. Neither beast, however, is used for 

plowing or other cUltivation practices. 

4.23 Livestock Facility and Range Production - During the Zanzibar 

aafari, the writer visited two of the three beef ranches and two 

of the three dairy farms. The former were at Tunguu and Wachara; 

the latter were Mtoni and Bambi. 

4.231 Beef Ranches As stated, the cattle had for unknown reasons, 

recently been shipped to the mainland; however, the relatively 
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poor condition of the rangeland was still evident. Both ranches, 

ex,',ept on small parts of Wachara where forage trails were undetvay, 

hac" obviously been stocked far beyond their grazing capacity 

in 'ecent years. Mr. FIlFll, my urstwhile guide and informant. 

suggested proper stocking to be approximately 10 acres per beast 

per year which I believe to be quite adequate. Yet, most recently 

Tunguu ranch was carrying about 100 head on an estimated 18 to 20 

thousand acres of bush cleared range. A third beef ranch we drove 

through, Mchanaa, looked equally impoverished from signs of a recent 

overstocking. Sheep grazing was planned for this ranch. 

4.232 Dairy Farms - Mtoni, the central veterinary station, were ~tocked 

with about 30 Jersey cows and some additional young stock. I was 

told there was perhaps 15 acres of grazing available h~re. Only 

with irrigation and fertilizer could one expect to have 3 acres carry 

a cow even under ideal conditions--Mtoni has had neither water nor 

fertilizer. The cattle at Mtoni. however, looked fit and apparently 

were producing well but conception was low. The facilities at 

Htoni were adequate to good. 

Bambi dairy farm had poor facilities but better forage conditions; 

still it was overstocked at Ip.ss than 6 acres per" beast per year. 

Young stock W~ saw and the cow herd, I am told, are in rather poor 

. condition. 

4.24 Crazing Capacities - Five range type grazing situations occur on 

the Zanzibar: (1) Open plains and valleys along the south coast 
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01 the main island. From the aerial reconnaissance, these were 

heavily trailed by cattle and were presently grazed to a short 

stubble of sod-formin~ grasses. Apparently this is a common-use 

grazing ground. Thi~area properly ~tocked should carry at least 

a beast t.o 5 or 6 acres under good mana.!,f'.ruent. (2) Bushed grasslands 

of the ''Miombo'' type west of Jazoni Forest. With proper burning and 

grazing, this range could be improved without furthe:~ bush control 

to carry perhaps one bf!ast per 6 or 8 acres. (3) Cleared ranching 

areas (beef or dairy). Once restored these should carry about one 

beast to 8 or 10 acres. (4) The fallow inter-Shamba forage areas 

of the west side of the island has perhaps the cheapest potential 

for increased·forage production. If these areas were cleared of 

bush between cultivation patches, there is good evidence to suggest 

that Panicum maximum. guinea ~rass, would immediately dominate. 

These areas with high rainfall on good red soils should support a 

beast for every 2 to 3 acres. Other methods to increase beef output 

in the Shamba areas incude making greater use of aftermath from 

harvested crops. (5) Bus~land thicket areas of the eastside; the last 

and maybe most extensiv~, but perhaps most expensive opportunity to 

increase forage is from treatment of the eastside thickets. The 

economic feasibility here, however, is conditioned by the suscept

ibility of the innumerable bush species to control practices. 

Resprouting after the first. herbicide application of tordon, 24D, 

245T, or a similar agent, probably means followup treatments of 

burning or possibly even respraying. 
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4.241 Natural Vegetation and Forage Resources - Zanzibar has been exposed 

to the introduction to exotic plants for hundreds of years. Most 

crop plant introductions have been agricultural assests. Many 

ornamentals have added beauty but some trees and bush exotics have 

been detrimental. For example, Leucaena glaca, a medium-sized 

bush species has invaded much of the island and produced excellent 

habitat for the tsetse fly without adding appreciably to the forage 

resource. Similarly. Lantana, a low bush of no value, has spread 

throughout the island and occupied space whiCh was probably grassland 

originally. The indigenous Jazoni Forest at the islands isthmus is 

a multi-layered stand essentially without any understory grass or 

herbage. Evergreen trees reach heights of 70 feet; several layers 

of low-growing trees are also present. Common species are fig trees 

(Ficus sp.) and cas~ia (Cassia sp.). Creepers and liana climbers 

are common. North and south of this forest are extensive swamps 

of mangrove (Rhizophor~ mucronata) which also occurs extensively 

around Chwaka Bay. ScreW' pine (Pandanus kirkii) of-=; a common 

inhabitant of the bush thickets along the coastline. 

Inland shrub and bush species of the thickets are predominantly 

of a sclerophyllous evergreen variety producing 1007. ground cover. 

A common invader of the more open Miombo bush type is Htope Tope 

(Anno nona crysophy11a) which is the most widespread bush species on 

the island (7). However, unless the thicket or bushland is ove~-

topped with a tree canopy layer, it is not suitable habitat for the 



tsetse fly (Clossina austeni). The only acacia to be seen is Acacia 

zanzlabarica and occasionally a spreading Acacia nilotica. The 

limited grasslands occ4rring in the south and east are composed of 

Digitaria scelarum, Hyparrhenia rufa "Fefe", Heteropogon contortus, 

speargrass, Panticum maximum, guinea grass. Pennisetum purpureum. 

elephant grass. and Iperata cyliudrica, cotton grass, and Cynodon 

dactylon, bermuda grass. Sedge-like Cyperus species are common in 

wet areas. Criptograms such as Polypodium scloropendrian or Pteridium 

aquilinum, brachen fern, are common; the latter is of len an indicator 

of gras~land degradation. Herbaceous plants other than grasses and 

grass-like species are innumerable. Some of the more conspicuous 

species are Cassia, Aloe species, Indegophers species, }.sparagus 

species, Grc.·,1ia, Euphorbia, and Ipomea species. 

4.3 Wildlife - A rather dimple wildlife fauna exists on Zanzibar Island; 

what birds and mammals might have been present originally presents 

interesting speculation. The absence of chorny p~utective features 

On bush species that is common to plants of the mainland suggests 

evolution with few large ruminants or herbivores in recent melinia. 

Although no spacial investigation of wildlife was made during the 

two half~day safari's, species known to be present are the common 

bush pig (Chosropotamus porkus) and several small antelope, the 

forest duiker (Cephalophus adersin), the pigmy antelope CMosotragus 

moschatus)j a red colobus monkey (Col~~u~2ngolinsis) is reported 

to occur in the Jazoni Forest, and bush babies (Calagos zanzibariccls) 



are commonly heard in the evenings throughout the island. The 

elephant shrew (Elephantulus sp.) is know to be common. Bird species 

do not appear to be dfverse or especially abundant. Several types 

of those observed were rollers and widow birds. Cattle egrets 

(Bubulcus ibis) were numerous and one large heron was observed. 

English sparrows <'.re common about the villages and towns. The 

common black coastal crow is very abundant and is undoubtedly a 

menace to other birds. No other scavengers were seen nor were 

birds of prey much in evidence. Reptiles include the rock python 

(Pytho~ sebae), the mcnitor lizard (Varanus niloticus), and a 

small skink-like lizard. Several small tree type frogs also 

occurred on the floor of th~ Jazoni Forest. Subterranean termites, 

though present, are not n~merous. 

Animals formerly reported 0:: Ly collected from Zanzibar include: 

buffalo, suni, greater flamt ~arrot, cuckoo, and crocodile (8). 

e. 'PW. 1'8 
Date ~"~M. Skovlin' 
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An Expanded Livestock Development Program Associated with 
Tsetse Fly Control on Zanzibar 

Preliminary Land Use Capabilities Survey. 

Prior to planning a feasibility study for the forage improvement 

'2 

program that might parallel a tsetse fly eradication project, the potential 

for bush conversion on the eastside of the island should be investigated. 

If it is determined to move forward with a Zanzibar fly program, the 

economic advisability of bush control should proceed immediately. This 

investigation could be organized simply by negotiating a contract with 

the foremost expert in the field of African bush control. The contract 

could specify a report on the efficacy of known herbicides for control 

of the major bush species in question. It should also relate the 

expected cost factors for the area and what alternative methods could 

be recommended. 

The expert would need to make a general inventory of composition and 

density of bush and trees species on the entire area of the eastside. This 

would entail about 2 weeks of field safari (transport provided) and 

perhaps two hours of light aircraft flying time at two different periods. 

A set of the 1977 M. o. D. air photography would also be necessary. The 

expert would provide his own working tools such as plant keys, collecting 

equipment, etc. Perhaps expenses equivalent to one trip to the Cornyndum 

}luseum or the Universi ty of Nairobi would also be required for species 

verification, etc. 



This expert should also be requested to investigate the hard bush 

clearing problems in the cultivated section of the west side. 

The total travel time 'and perhaps one weeks time for report pre-

paration will also be needed. In all, probably one scientist man-month 

and expenses (U.S. $6,500). 

To make the best use of the bush control expert's time it would be 

advisable to have an agronomist for one to two weeks on the ground to 

accompany him in bush control investigations. This latter person could 

be under a PASA arrangement and could advise the agency what prospects 

existed for fol10wup reseeding or oth~r restoration type range improve-

ment would be most effective. These two persons could provide an 

estimate of the cost involved for such a followup complimentary range 

improvement project. 

It is quite possible that additional control work would be required 

after the initial bush control application, especially if controlled 

burning were possible. Resprouting is a tough problem with this bush 

o type. Success of bush control-range restoration assumes absolute control 

of livestock grazing through management strategies and grazing and burning 

systems. 

One of the foremost bush control experts on Africa is: 

Dr. Giles W. Ivens, Professor 
Massy University, 57 Collingwood Street 
Pal::lh~rston North 
New Z,~aland 

If the outcome of these pre-investment studies showed promise, 

then Stage I of the land use capability survey could proceed. This would 



involve a small team of experts that would investigate existing land 

usage and plan an, expanded range livestock production program. This 

project would pa~allel the tsetse ecology survey prior to control 

operations. 

Stage L of the feasibility study would involve two operations: 

Phase A - Predevelopment Study Time Frame 

1. Plant control specialist - herbicides •••••••••••• l month. 

2. Range ecologist (agronomist) ••••••••••••••••••••• l/2 month. 

Phase B - lmplementation(Planning and Survey) 

1. Range conservationist (planner) - plant community 

typing and estimates of forage supplies •••••••••• l2 months. 

2. Range agronomist - forage crops and forage 

preservation ......... e· •••••••••••••••••••••••••• • 6 months. 

3. Hydro-geologist (water development specialist) ••• 2 months. 

4., Range livestock economist •••••••••••••••••••••••• 4 months. 

5. Livestock production husbandry spedalist ••.•••• l2 months. 

In Stage II, the Post-Application Development Phase, perhaps a 

Ranching Development and Education (extension) Officer would be necessary 

in order to accelerate livestock production opportunities. Their tours 

would depend on the effectiveness of the followup program. 

Submitted by: 
(1 
\ ,/; 

.Ii ft·~ '+>== /L. g.:voz~ 
Date V'JOD M. Skovlin 
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DRAFT 

PROJ!CT AUTIiORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS - PART II 

Name of Country: United Republic of Tanzania 

Name of Project: Tanzan.ia Tse!:.s.!LControl 

Project Number: 62l-()l44 

Pursuant to Part I, Chapter I, Section 103 of the Foreign Assistance 
Act of 1961, as amended, (the "Act") I hereby authorize a Grant to 
the United Republic of Tanzania (the "Cooperating Country") of not 
to exceed Five Hundred Thousand United States Dollars ($500,000) to 
assist in financing certain foreign exchange and local currency 
costs of goods and services required for the project as described 
in the following paragraph: 

The Project shall consist of two phases. Authorization for only 
P~ase I is sought herein. The Project will provide in Phase I, 
technical assistance, goods training, a laboratory/office facility, 
and supporting and operating costs for (a) continued research and 
development efforts at the Tanga Tsetse Research Center, (b) a Live
stock Disease Survey and a Tsetse Distribution Survey on Zanzibar~ 
(c) building and equipping of a laboratory/office on Zanzibar, (d) 
conducting an Environmental Assessment, and (e) determining the 
feasibility of a tsetSE::! control program on Zanzibar (he'reinafter 
referred to as the "Project). 

I approve the total level of AID appropri~ted funding planned for 
phase I of the Project of not to 8xceed }"tve :fillion 
United States Dollars ($5,,000, OO~ Grant', during the period FY 1980 
and FY 1981, including the amount authorized above and additional 
increments of Grant funding during such period subject to the avail
abil"ity of funds and in accordanca with AID allotment procedures. 

I hereby autborize the initiation of negotiations and execution of 
the Project Grant Agreement by the officer to whom such authority 
has been delegated in accordance with A.I.D. regulations and Dele
gations of Authority, subject to the following terms, together with 
such other terms and conditions as A.I.D. may deem appropriate: 

A. Source and Origin of Goods and Services 

Except for ocean shipping and as provided under paragraph D below, 
goods and services financed by AID under the project shall have 
their source and origin in the Cooperating Country or in countries 
included in AID Geographic Code 941, except as AID may otherwise 
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agree in wri ting. Ocean shipping financed under the Grant shall be 
procured in any eligible source country except the Cooperating 
Comtry. 

B. Local Currency Costs 

The financing of local currency costs related to technical assistance, 
travel, vehicle operations and housing in the approximate amount of 
One Million United States Dollars ($1,000,~00) is hereby 
approved. -

C. Covenants 

The Project Agreement shall contain covenants, providing in sub
stance, as follows: 

1. The Cooperating Country shall ensure that competent 
r-ersonnel are assigned in a timely manner to provide 
laborers and fill the counterpart positions at Tanga and 
on Zanzibar. 

2. The Cooperattng Country shall covenant to assign U.S. 
trained participants to tsetse control activities. 

3. The Cooperating CountrJ shall ensure that charter air
craft have free access to the Zanzibar airport facilities 
and freedom of overflight of the island. 

4. The Cooperating Country shall provide approximately 
% acre of land on Zanzibar for the construction of the 
veterinary office/laboratory facility. 

5. The Cooperating Country shall provide financial support 
to the Project at a level not less than provided to the 
current project activity. 

6. The Cooperating Country shall develop a quarantine 
plan for Zanzibar Island to be initiated in Phase II to 
protect it f~ reinfestation of tsetse fly from the 
Mainland. 

D. Notwithstanding paragraph A above and based on tht: justi
fication set forth in Appendix. H of the Project Paper, I hereby: 

lAo approve a procurement source waiver from AID Geo
graphic Code 000 (U.S. only) to AID Geograpic Code 935 
(Free World) forseventand-rover type v~licles, and 
spare parts at a total approximate cost of $1~8.000, 
and one truck of an approximate cost of $31,500. 
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lB. certify that exclusion of procurment of above 
described vehicles and spare parts fro. countries 
included in Code 935 would seriously impede attain
ment of U.S. foreign policy objectives and objectives 
of the foreign assistance program; and 

IC. find that special cirr JIllStance exist to waive, 
and do.hereby waive, the requirements of Section 
636 (i) of the Act. 

Assistant Administrator for Africa 

Drafted: USAID/T/CDPO:RMDepp:sm:2/14/79 




