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"T"itE MALARIA PROBLEM" 

''There is no problem in tropical Africa that is not part of 
some other problem. All are intertwined; nothing can be 
treated in isolation." 

(Huxley, E., African Dilenmas • Longmans Green. 
London. 1948) 
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Surrrnary 

Seventy-five per cent of the 394 million people In su~-Sahara 

Africa, live In areas where the risk of malaria Infection Is moderate 

to high. The most aggressive att&mpts to eradicate malaria In Africa 

were Initiated in the mid 1950s. Tho majority of the malaria eradication 

programs were deemed unsuccessful In that they failed to Interrupt 

transmission; however, the rates of malaria transmission were reduced 

substantlally. Among the reasons cited for failure to eradicate malaria 

were: flnanclal, administrative, complex migratory patterns and local 

customs of recipients, apparent excltorepellant effect of DDT, resistance 

to pesticides, change In exophlllc behavior of the vector, and lack of 

trained personnel and health services facilities. 

The pressing need to expedite malaria control activities In Africa 

Is accentuated by the rising cost of Insecticides and antlmalarlal drugs, 

the potential for vector and parasite resf stance to control measures, 

and lack of economical and/or alternative control measures. 



INTRODUCTION 

A. Purpose 

The continuing Interest of the Development Support Bureau/Agency for 

International D~velopment CA.1.0.), the most recent Auditor Generals' report 

ar:d the renewed interest l n ma I Cir I a by the Afr I ca Bureau/ A. I • D. have a I I 

contributed to the need for assessing previous malaria eradication/control 

programs in Africa. A study of this magnitude Is necessary before devising 

a strategy for malarla control In Africa. 

8. Malaria In Africa 

Malaria Is a disease which has affected mankind from very early times. 

It has baen claimed as one of the factors contributing to the fall of the 2 . . 
I . 

Roman Empire·. Centuries later, malarfa Is stl If a prc':>lem in some parts of 
;r - ~ ·- ~ . ;- ~ , : ; . ; . ' 

the world. Twenty-five percent of the 1,178 mtllion people living In areas 

where malaria Is a risk are In sub-Sahara Africa. In 1977, it was estimated 

that of the 342,000,000 people llvlng In Africa, only ten percent lived In 

non-malarious zones and 291,000,000 lived In areas where malaria risk Is 
3 

moderate to high. Table 1 shows those countries where malaria Is no longer 

present or prevalent. 

The severity of the malaria problems In sub-Sahara Africa is shown In 

Table 2. Of the nineteen countries reporting causes of diseases In their 

respect I vs countr I es, ma I ar I a was unequ I voca I I y and by a '1 arge marg In the 

number one cause ot disease In those countries In which malaria had not been 
4 

eradicated. The problem Is even more serious when one considers the facts 

that: 1) these are the reported cases and 2) only a small percent of the 

population has access to a hospital or a health cantei. 
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The effects of malaria can be measured In terms of morbidity, mortality 

and by Its e?onomlc Impact upon the community. In Nssuka, Nigeria, lnfcints 

born to mothers Infected with Plasmodlum have a death rate of 6 percent com-
5 

pared to 3.4 percent for those infants born of mothers free of the parasite. 

In Lagos, Nigeria, acute malaria was Incriminated as the cause of death In 9-14 
6 

percent of children under eight years of age. Slml·ar statistics were quoted 

for children ln·lturl, Zaire. Six years ago, It was estimated that there were 
·.- •' 

a m I I I Ion deaths· per year In Infants and ch 11 dren be low tho age of 14; many of 

these deaths were attributed to malaria. This large number of deaths In the 

young population results In half of the population being 15 years or younger. 

For those children and adults who survive the first five years, they can 
·- '1' 

··(~-»1 -/:·\:!''r• ~:-~r - '~, 
expect ·fo miss approximately three days per year. from school and work and 

' '.' ·, 7 
addltfonal days suffering from ml Ider symptoms of malaria. For a country 

of over 342ml11. Ion population, this trenslates Into sign If leant loss of 

productivity In Industry and school. 

In countries or areas where malaria eradlcstion or control has been 

practiced, the reversal of the morbidity and mortality due to malaria has 

been most dramatic. In Tanzania and Kenya, children In protected areas had 

less anemia, fewer clinical symptoms, appe3red to be taller and less under-
8 

nourished than children from unprotected areas. In Malagasy Republic and 

Zanzibar, there was a tenfold and fourfold reduction, respectively In out

patient cllnlc attendance. 
. 

In Pare Taveta, Tanganyika <Intervention between 1955-1959), the Infant 
~ 8 

rror ;'"••• lty rate was reduced from 165 per thousand to 78 per thousand. Simi I ar 
9 10 

resu 1 ·r 'if ere obta I ned In Ke11ya and Senega I • An Increase In the number of 
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births was also observed In Kenya and Tanganyika. The number of hospital 

deaths d~o to malarl~ dropped to practically zero In Malagasy and Zanzibar 

as a result of malaria control/eradication programs. 

C. HI story of WHO and US/A ID Support for M"l 'ar I a Ernd I cat·1 on/Contro I 
Programs in Africa 

The success of malaria eradlcatlon/cont:-ol prO!Jrams Is Clue In part to 
11 

the chemical DDT {dlchloro-dlphenyl-trl~hloroethane) and to the success of 

operational research undertaken by t·he Rockefeller Foundation In Sard In la 
12 ' 

between 1946-1950. In 1939, Muel fer In Basel, Switzerland demonstrated 

that a chemlca(flrst synthesized by Feldler In Germany 1rtas a powerful con

tact lnsect'icld~·.:;hn ·addition, because of Its chemical stab I I lty and low 

volatl I lty, .It rema'l~ed· l~thal to. Insects months after having been sprayed 
\'. ~ ' 

. ,· -·~ ~\ ,·:, ~i • ~· 5.;t 
on walls~···,. 

ln.;Sa~dfnla/ 9o percent of the population was Infected with malaria 

before eradication' mea~ures were undertaken. Initially the objective of 

the research was to erad I cate the vector by I arv I c Ida I app 1 ·1 cat Ions. When 

the method was changed to res Id ua I app I I cat Ion of DDT to the Inter I or ~a I Is, 

transmission of the malaria parasite was Interrupted. As u result this method 

was successful on the mainland of Italy, Greece (1950) and Cyprus (1930). 

As early'as 1948, the malaria prograrrt was accepted as one of top priority 
9 

for the World Health Organization <WHO). Between 1949 and 1952, malaria 

control demonstration programs by joint WHO and national teams provAd that 

the overal I parasite rata as wel I as the Infant parasite rate could be 
13 14 

dramatically reduced after one to two years cf residual spraying with DDT. 

At the Eighth World Health Assembly held In May 1955, It was resolved and 

decided that since sane Anopheles were showing resistance to Insecticides, 
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that efforts to eradicate malaria world-wide should be e~pedlted. <The 

differences between malaria control and eradication are presented In Table 

3.) It was also decided that WHO would take the initiative to provide 

technical advice and that a special account would be establlshea·to allow 

countries to contribute money or commodities to this effort. As of September, 

1959, the equivalent of 8.6 mil lion U.S. dollar~ had been contributed by 

thirty-three countries; the United States contributed 8 mill Ion dollars. 

As a result of this Initiative, 13 countries (out of then 40 countries 

or political units living In ma!arlous areas) In Africa undertook maiarla 

eradication programs. Between 1962 and 1964, these programs were dlscon-

tlnued because the basic health services were unable to support the 

surveillance necessary for a successful consol ldatlon phase. 

In July, 1969, the Twenty-Second WHO assembly met and having conslcored 

the setbacks and.slow progress In mciny malaria eradication programs "recog

nized malaria control.as a valid and Indispensable Interim step where 
. ; '·'' :. !-i .. 

erad I cert: ton .. 1 s at present lmpractl ca I." 
,· ;·,·· ·' -', . · .. 

. Despite the, lack of progress to eradicate malaria world "'Ide, WHO 
, ;,"'f · :>·' "~~ ·.~ t.c-, : ;·~ . 1 

persists In _Its.struggle to ellmlnate malaria as a serious disease. At 
'.' ..... '•: '': 

the Thirty-First World Health Assembly, the Corrrnlttee drafted a resolution 
,c 1, :·, 

on.maJarfa control strategy <Thirty-First World Health Assembly, Part II, 
. . ·.,: . 

Off lcial Records of the World Health Orsanlzatlon, No. 248, Geneva, 8-24 

May 1978). A year later at the Thirty-Second World Health Assembly It was 

noted that organized antlmalarla activities had not yet been Initiated In 

most African countries. The Committee took the following action: 1) 

urged member states to cooperate, collaborate and Intensify th~lr efforts 
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to Implement malorl~· control .activities and 2) requested the Director-

General to strengthen. WHO'~ functional structure so as to maximize Its 

acilons and to give even higher priority to the malaria control program 
' ~ . . 

In future Programme Budgets (fourteenth Pltnary Meeting, 25 May 1979, 

A 32/VR/14). 

The support and Interest In malaria eradication/control by U.S./A.l.O. 
15 

dates back to the early 1950s •. The legislative support for eradication 

programs was established under the 1957 Mutual Security Act, Section 420. 

Support for these programs Is provided for directly by A.1.0. or Its 

predecessor agencies and Indirectly through f lnanclal contributions to 

the Pan American Health Organization, the United Nations International 

Chlldrens 1 Educational Fund (UNICEF) and WHO. 

The management of the malaria program has had some discontinuity 
15 

within the Department of State. The program was managed by A.l.D. and 

Its predecessor agencies from: 1950 to 1966. Between 1966 and 1973, the 

U.S. Public Health ,Service managed the program under a Participating 

Agency Service Agreement. Since 1973 the program has been managed by the 

Development Support Bureau/A.l.D. 

In 1978, A.l.D. supf>orted malaria control programs In Asia, the 

Americas and Africa. Six of the eight Asian countries with serious malaria 

problems are receiving assistance and assistance to the other two countries 

Is being discussed. Assistance through grants and health sector loans Is 

being provided to only one of the f lfteen countries In the Americas where 

malaria Is still a problem. In Africa, only two of the twenty-six ccuntrfes 

with major malaria problems are ~ecelvlng assistance; <Y:le program Is being 
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phased out by 1980. 

A1 Its ei::'lrllest Inception, A.1.0. sponsored bilateral malaria control 

projec-:ts In Liberia and Ethiopia. Its most recent malaria control program Is 

In Zaire. In 1963, the project In Liberia was discontinued for admlnistratlv~ 

reasons. At t:1e time the program was discontinued, the United States had 

spent 0.51 mil lion dollars on the project. 

The Mal~ria Eradication Project in Ethfopla was begun In Fiscal Year 1958 

after pilot malaria projects under USAID and World Health Organization/ 

United Nations Children's Fund CWH0./UNICEF) auspices ln~1~ated that malaria 

transmission could be drastlcal ly reduced by Indoor res I dun I Insecticidal 

spraying., The basic objective of the project was to end the transmission 

of mal ar la by, 1976. 

Assistance to the Imperial Ethloplcm Governrnent < IEG) through Fis.cal Yet'lr 

1967 was provided by technical assls.tance grants for funding U.S. technlclanr., 

canmodltles, participant training and other costs. Technical assistance In 

the form.of grants was continued 1mtll FY 1968. Subssqu~nt as~lstance to 

the iEG In this program was to be provided mainly by a U.S. develoµment 

loan sfgned on October 23, 1967. As of September 1976, the U.S. had contrib

uted a total of 22.4 mllllon dollars In grants and loans to the malaria 

eradication project In Ethiopia. 

n,e malaria eradication program In Ethiopia was relatively successful. 

In addition to reducing the morbidity and mortal lty due to malaria for 200,000 

to 300,000 people, there has been a 10% Increase In the amount Of land under· 

cultivation, and the establ lshment of two large sugar plantations, a cotton ·· 

plantation, a paper mill and a ~t processing plant In areas where malaria 
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ls now controlled. 

The malaria control project In Zaire was begun In f lscal yoar 1977. The 

objective of the project is to establish and successfully oper~te a pilot 

malaria control project In the Kinshasa Region anrl In one nearby rural 

area. A.l.D. will provld~ technical assistance for a period of five years. 

to date base I ine surveys have been completed, residua I spraying has begun 

and antlmalarlal drugs have been dlstr!huted to children under 15 years of 

age and to pregnant and lactating women. 

D. Scope of Report 

The mater fa Is for th Is report were gathered main! y from WHO pub I I ca-

t Ions, A.l.D. reports and evaluations, and publ I shed artlcles In medical 

journals. The Inadequacies in the data may I ie In not havlrig access to 

unpubl I shed In format ion from counti~ les .,.hat have I uca 11 y funded ma I ar I a 

control/eradication projects. Chapter 11 Includes geographic Information 

and surrmaries of malaria control/erad!catlon projects in A.l.D. assisted 

and In those countries south of the Sahara with malaria eradication/control 

programs. For those countries without identifiable malaria eradication 

programs, only the geographical and cl lmate data are presented since 1hls 

Information Is necessary for planning future ma!arla control programs. 

Chapter Ill explores some of the potential problems which may Influence 

the effectiveness of malaria control programs. 



Table 1 

Areas In Sub-Sahara Africa with Malaria Eradication 
1 

Programs as of 1976 

Malaria Measures Undertaken 

A. Never present or eliminated 
without specific eradication 
measures 

B. Malaria Eradication Programs 

Country or Political Unit 

Seychelles 
Spanish West Africa 
St. Helena 

Cape Verde Islands 
Lesotho 
Madagascar (West Coast) 
Mauritius 
Natal 
Northern Transuaai 
Pemba 
Reunion 
Swazi land 
Union of South Africa 
Zanzibar 

References No.; 10;. 12; .wHC> Chronic le 31: . 98•toh.> 1977 

8 



Table 2 

The First and Second Highest Incidences of Disease Reported to 
1 

Health Authorities In Sub-Sahara Africa 

Country (Reporting Year) 

Ben I n C 197 6 ) 
Malaria 
Measles 

Central African Republlc (1976) 
Malaria 
Intestinal Parasites 

4 
Chad C1976) 

Dlarrhael diseases 

Congo (1976) 
Mal aria 
Inf I uenza 

Equatorial Guineas (1975) 
Malaria 
Bae i 11 ary Dysentery 

Ghana ( 1976) 
Mal aria 
Measles 

3 
Lesotho ( t 976) 

Gonococcal Infections; 
Enteritis 

4 
Liberia C 1975) 

Bacillary Dysentery 
Mal aria · 

3 
Madagascar (1975) 

Influenza 
Measles 

Mal I (1976) 
Mal aria 
Measles 

Number of Cases 

140,157 
9,514 

134, 175 
111,328 

114,225 

1<?9~·153 
29,872 

.J, 149 
305 

4i~;.310 
129,861 

13,292 
11, 211 

2•134 
··1,211 

. 601,749 
142,288 

383,663 
39,673 

2 
Estimated Populatl· 

( x 1,000) 

3, 100 

1,200 

4,000 

1,300 

3.105: 

1,000 

1, 700 

6,200 

5,700 

9 



Table 2 (co.1tlnued) 

Country (Reporting Year) 

Mauritania (1975) 
Malaria 
Baclllary Dysentery 
Influenza 

3 
Mauritius (1975) 

Gonococcal Infections 
Tuberculosis, Respiratory 

system 

Nigeria (1975) 
Mui aria 
Maas I es 

Rwanda ( 1976) 
Mal aria 
Measles 

Senega I ( 1975) 
Malaria 
Measles 

Sudan ( 1976 > 
Malarfa 
Schlstosanlasls 

3 
Swaz 11 and C 1976 > 

Measles 
Inf I uenza 

Togo C 1976) 
Mal art a 
Dlarrhael diseases 

Uganda C 1975) 
Malaria 
Measles 

4 
Upper Volta (1975) 

Leprosy 
Amoeblosls 

Number of Cases 

48,359 
15,906 
15,097 

241 

217 

1,083,26.3 
.1.34, 976 

85, 169 
77,707 

48.3,77.3 
26,567 

1, 0.30,24) 
: 102,.989 

'>.' '_ 

.3,752 
2;684 

274~459 
,37, 130 

3 t',78.3 
'29,592 

92,278 
40; 149 

2 

10 

Estimated Population 
( x 1 ,000) 

1 ,300 

900 

63,000 

4,200 

4, 100 

18,000 

4,900 

2,200 

11, 500 



Table 2 continued 

1 
World Health Statistics. Volume II. Infectious Diseases: Cases and 
Deaths. WHO, i978. 

2 
The numbers indicate cases notified to the health authorities. The first 
and second highest disease incidences are reported. 

3 
Countries where malaria has baen eradicated or control !ed. 

4 
Did not report malaria as a disease. 



Reference: 

TABLE 3 

Dij/.-rarus btnoeen a Malaria Conrrol Programme and a Malaria 
Eradication Programme 

OBJECTIVE 

I 
I CONTROL PROGRAM.\IE l!RADH'.ATION Pltl'IGll.\Mi\\11 

l . - . -·-· ·-- .. ------·--· ·--··· -
' The reduction of malaria : The cnJin~ of the tr:tns-
1 to I\ prevalence when: it is j mission aml the climina-

1

1 no bnger a major public tion of th.: rl.'st:r\'l•ir of 
health probkm I infoctive cases in a earn

. paign iimic.:d in timl· 
AREA OP OPERATIONS j Nol necessarily •:overing I Musr cover all th.: area 

all the area where malaria I where malaria trans
' transmission takes place i mission take~ place 

MINIMUM STANDARDS : Good ; Perfect 
DURATION OP OP.ERA- I Without limir.s I Proi;ramm~ ends when ct:r· 

TlONS 1 tam rcq1.<m.:mcnc~ arc mer 

COST ; Constandy rccurrinR 
l 

1 {sec CuAI'TER 9J 
I Expenditure represents a 

capital invcs!mcnt anJ is 
j no! . a permanently rt:-
1 currmi:: ctist 

('.A$1!·l'INDING I Supcrllunu1. i Of paramnur.1 imporranec 
EPJD.t'.MIOLOGtCAL tN• Superfluous 

1

. Ncc.:ssary in the h1tc stai;cs 
VESTIGATION OF 1 
POSITIVE CASES j 

EPIDEMIOLOGICAL I By usual mala.rio1-netric : Proof of disopp.:arance of 
EVALUATION o' surveys I inJigcnous n.:w m:.il;1ria 
RESULTS - I cases 

IMPORTED CASES Do not deserve parlicular 1

1 

Jmportant amt d;mi;:l'rt'llll 
attention when spraying ha~ been 

withheld 
TOTAL COVERAGE Unn~essary I Indispensable hoih for the 

I. spl'aying :mJ 1he ease-

l finding 
ADMINISTRATION OP • May not be the beSI and ! Muse be fully dficicnt an1l 

THI PROGHAMMB I still be: aultidenl l 11pcc,ly i if 11111, llJlll(cr of 
. failure 

- - _L__ --· ' . . -· --
The above table is a modification of that appi:aring in \V.H.O., E.<.:.M. Sixth 

Report, p. 9 (1957). 

Pampana, E •• A Textbook of Malaria Eradication. 
Oxford University Press. 1963. London, England. 

12 



13 

E. References 

1. Malaria Eradication Programs. Office of the Auditor General, Agency for 
International Development, Department of State. Audit Report Number 76-348, 
May 7, 1976. 

2. Prothero, R.M., Migrants and Malaria In Africa. 1965. University of 
Pittsburg Press. Published In Great Britain by longmans, Green and 
Co., Ltd. 

3. Weekly Epidemiological Record. 54(14): 105-112. April 6, 1979. 

4. World Health Statistics. Volume II. Infectious Diseases: Causes and 
Deaths. WHO. 1978. 

5. Spitz, A.J.W., Malaria Infection of the placenta and Its influence on the 
Inc I dence of prematur It y In Eastern NI ger I a. WHO/W\l/223. May 4, 1959. 

6. Haworth, J., Malaria eradication and control In Africa. Research and Its 
prospectives. WHO/MAL/73.821. 

7. Colbourne, M. Malaria In Africa. Oxford University Press, London, 
England. 1966 

8. Kouznetsov, R.L., Malaria Control by app!fcatlon of Indoor spraying of 
residual Insecticides In tropical Africa and Its Impact on conrnunlty he~lth. 
Tropical Do~tor. 7: 81-91. 1977. 

9. Payne, D., Grah, 8., Fontaine, R.E. and Hempel, J.H.G. 
measures on malaria transmission and general mortality. 
54(4): 369-377. 1976. 

Impact of control 
Bui I WHO 

10. Afro Malaria Eradication Year Book No. 1. Who/AFRO.MAL/5. 1959. 

11. Pampana, E., A Textbook of Malaria Eradication. Oxford University 
Press. London, England, 1963. p.4. 

12. Brown, A.W.A., Haworth, J. and Zahar, A.R., Malaria eradication and control 
from a global standpoint. J. of Med Entomology 13: 1-25. 1976. 

13. Countries Included Afghanistan, Burma~ Cambodia, Indonesia, Iraq, Lebanon, 
Bangladesh, Thailand, and Viet Nam. 

14. Pampana, E.J. and Russell, P.F. 1955. Malaria, a world problem. WHO 
Chronicle 9: 31-100. 1955. 

15. Report on Audit of the Malaria Eradication Program. Off Ice of the Auditor 
General, Ag~ncy for International Deveiopment, Department of State. 
Audit Report No. 74-003. AUQUSt 31. 1973. 



II. 

Mal.aria Control/Eradication Projects 



2 Countries with MEP 

People's- Republic of Benin 
Republic of Ghana 
Republic or Liberia 
Federal Republic of Nigeria 
Republic of Sierre Leone 
Republic or Togo 

Countries without MEP2 

Republic of Guinea 
Republic of Guinea-Bissau 
Republic of Ivory Coast 

1 stippled Area 

A. West Africa1 

2Mal.aria Eradication/Controi-Pl-C)jrali 
,_ .,, ' ,,.,,.,, • "- .,i ',• 

14 



Benin 
i .I 
, 0 

12 

UPPER VOLTA 

10 

ll02711 IH7 (1!42092) 
L1mb1rt Conformal Projection 
Stlindud p1rall1t1 a• 1nd 32• 
Sc1111 :3,500.000 

GULF OF GIJINEA 4 

15 

Rold 

+ Airport 
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DAHOMEY (NOW PEOPLE'S REPUBLIC OF BENIN) 

Geography and Climate 

Dahomey Is a coastal state of west Africa, located on the Bight of 

Benin beTween Nigeria and Togo. It has a total area of 43,483 square miles 
0 0 

and stretches for some 435 m 11 es, between 6 N and 12 N. 

The land surfaca Is generally of low relief and It rises gradually from 

south to north. The s~dlmentary cvastal zone Is part of the extensive 

sedimentary basin stretching from Nigeria to Togo. Along the coast Itself 

lie sand bars and lagoons. Ancient and recently formed sand bars run In 

ridges roughly parallel with the shoreline, with occasional openings which 

give Intermittent access to the sea, such as those of the Boca del Rio, 

and of Grand-Popo and Cotonou. 

The Dahomeyan cl lmat:e, Is Influenced, as for most southerly coastal 

countries of west Afrl?a,'~Y the south monsoon winds, the northeast trade 
. , 

winds, the proximity o'.: the sea, and the character of the rel lef. In 
i 

southern Dahaney there.ls a temperate subequatorlal climate, with temper-

atures that are high but not subject to great variations. The annual aver
o 

ages of mint.mum temperatures are around 72 F, those of maximum temperatures 
0 

'around 88 F. Annu8 I ra I nfa 11 s are· moderate In amount In compar I son w I th 

those of typlca·1 equatorial cl !mates. Annual ralnfal Is are about 55 Inches 

·at Porto-Novo, 45 inches at Bohicon, and 35 lnct\es at Grand-Pope. The main 

rainy season lasts from mid-March to mld-Juiy, with a maximum In June. This 

Is the SHason of heavy stormy rains and coincides with a parlod of warm 

humid weather. 

From mid-November to mid-March there Is the main dry season, during 
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Dahaney Climate continued 

which ralnfal I Is very low though It normally does not fall altogether.· 

Between these two major seasons there are two minor se~sons: the little 

rainy season lasts from mid-September to mid-November, with a maximum of 

ralnfal ! usually In October, though al\·1ays lower than the June maximum. 

This season Is preceded by a dry season from mid-July t"o mid-September. 

Throughout the subequatorlal zone, the relative humidity Is hlg~, ranging 

between 72 percent and 95 percent. 



I. Country: Dahomey CNow Benin) 

11. Project 

Location: Porto Novo, Cotonou, Coastal belt. 

Population: 714,000 

Time: 1953-1957 

Type: Pre-eradication 

111 • Endemicity: Highly endemic 

IV. Parasite 

m Primary: P. falclparum 

Secondary: P. malarlae 

v. Insect Vector 

Primary: A. gamblae 

Secondary: A. funestus, A~ pharoensls 

VI.· Type of Intervention 
2 

fnsectlclde: Dleld.rln was .used fran 1953 to 1956; DDT (2 g/m ) was 

used after· 1956 tw r ce annua I I y. 
. .. 

18 

Drug prophylaxls: ··•In 1958 pyrlmethamlne (50 mg> and chloroquine (600 mg> 

were given once a month for eight months • 
..-.:·, 

VI I. Evaluation 

After five years of spraying, the frequency of malaria had been reduced 

but not Interrupted. Relatively good results were achieved with drug 

prophylaxis alone. After 19 months, the parasite rate In Infants was reduced 

fran 17 percent to 2 percent. However, the administration of the drug did 

coincide with the dry season, so the results may be equivocal. 
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Oahaney Evaluation continued 

In December 1959, the spraying and mass drug administration actlvltlE~s 

were discontinued. Sane of the reasons given for,fallure to Interrupt trans

mission were: 

1. Insufficient supply of Insecticide. 

2. Large labor migrant population. 

3. Houses are rethatched and replastered frequently. 

4. Funerals and harvest feasts attract many people from upprotected 

areas. 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5, September 1959. Malaria Yearbook No. 2, WHO Regional Off 'ce 

for Africa. AFRO/MAL/7, December 1960. 
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Geography and Climate 

REPUBLIC OF GHANA 
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The Republic of Ghana Iles on the southern side of the bulge of West 

Africa, just a few degrees north of the equator. It ls bordered on the south 

by the Gulf of Guinea, on the east by Togo, on the north by Upper Volta, and 

on the west by the Ivory Coast. Ghana Is roughly rectangular In shape with 

an area of 92, 100 square miles, sl lghfly smaller than the state of Oregon. 

There are f Ive geograph I c reg Ions d n the country. The I ow p I a Ins 

have a strip of coastal savanna with flat or sllghtlv roll Ing land and Include 

the delta of the Volta river. North of the lowlands lie the Ashanti uplands 

which receive conslderable rainfall from moisture laden winds. 

The Volta basin covers about one-half of Ghana's total area. Lake 

Volta, created by the danvnlng of the Volta river, Is one of the largest man

made reservoirs In the world, covering an area of about 3,275 square mites. 

In the far north and west are the high plains which have elevations between 

500 and 1,000 feet and an annual ralnfall of 40-50 Inches. The Akwaplm-Togo 

Range of low lying mountains lies In the extreme eastern part of the country. 

This range Is mostly covered with deciduous forests. 

The climate Is troplcal and Is Influenced by moisture laden trade 

winds blowing across the Atlantlc and by hot, dry winds caning out of the 

north-east from the Sahara desert. The southern part of the country has 

high relative humidity during most of the year. 
(' 

Further I n'f and the I eve I 

of humidity Is lower and varies depending upon the prevailing winds. The 

period from March to October Is ch6racterlzed by heavy rains, expaclally In 

the regions Influenced by the Atlantic trade winds, whlle during November to 
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February there Is little rain. Mean maximum monthly temperatures ran~e 
0 0 

from 74-86 Fat Accra, to 64-95 Fat Tamale In th6 001 ~~. 

2 
Notes 

1. In 1967, a WHO Expert Col!Vlllttee on malaria reported 24 vector ~~ecles 

of anopheles were resistant to DOT and/or Dleldrln. 

2. In 1973-74, the country set aside $30,000 for antlmalarla activities. 

3. A project to develop the Volta river basin Includes water lmpoundment 

whlch,may Impact upon future malaria control programs. 

4. The Ghan Ian government has given top priority to developing rural areas 

and as a result several canprehenslve rural health and family planning 

projects have been Initiated. 
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I. Country: Ghana 

11. Project 

Location: Trans-Volta Territory 

Population: 600,000 

Time: March 1956 to June 1959 

Type: Pilot <Proposed In 1959) 
; . ( 

Lii. Endemicity: High, parasite rates, 65-84% 

IV. Parasite 

'.Pr lmary: P ~ 'fa I c 1 parum; respons I b I e for 79% of I nfect'lons ( r~s I stant 

to Daraprlm and cross-resistant to lapudrlne) 

. ~"'-'Y11u~1y: P. malarlae; responsible for 19% of Infections 

others: P. ovale; responsible for 2% of Infections 

v. Insect Vector 

Pr lmary: A. gamb.lae (rest stant to Diel dr In) and ·.A. funestus. 

others : · ·A. n I I I ; A. hargreaves I 

VI. Type of Intervention 

.Insecticide: Residual spraying with DDT 

Drug prophylaxls: Medicated salt 
~ ~'"'-~ 

VI I. Evaluation 

DOT was shown to be effective on :wal fs, (100Ji kt'I I) eifter three months. 

Potential problems could result fran·::·a) the .villagers wl II not allow fetish 
,. - '< ' • •• t ~ 1.'.· . :·, t·' .· ' . 

huts to be sprayed and b) s~e hou~es aret.p~·i'nt~d year'i·y;· ·. \ 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5, September 1959. 
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GeographY. and Cl Imai~ 

REPUBLIC OF LIBERIA 

25 

The Republic of Liberia Is located on the west coast of Africa a few degrees 

oft the equator, on the great bulge of the contlnent. It extends about 350 

mlles along the coast between Sierra Leone on the northwest and the Ivory 

Coast on the southeast. Guinea ts to the north, and the Atlantic Ocean to 

the west and south. Liberia Is about the. size of Pennsylv,anla and covers an 
! t ,: ; .~"' ~,~ l l ' . ' . ' . ' • '. t 

area of approximately 43,000 square miles • 

. Th~rEJ' are .t~ree geographical zones. Topography_r~nge~ ,frQm the 30 to 
" ' ' 1 • . • • • ~ < ~ '~.:;. : • i 1. l-- . . .., ·' f' . 

50 m I I e. w f de. low-I y f ng coast a I be ft, character I zed by mangrove mar she~, 
. ,., ' . .. . . ·• ; ·.·. ,.,_. 

lagoons, and tidal creeks; an Interior tropical rain forest; a region of hi Its . ' ' ' ' 

and plateaus extending to the country's Inland border and rising to elevations 

of_ 600, to ,1,000 feet; and t,he Guinea Highland Jn the far northern part of 

the country, where forest ls sparse and mountains rise to 5,000 feet. 

Although all main rivers carry a good volume of water the year round, 
. 

there are great variations In flow because of the rainfall pattern and rapid 

run-off from the watersheds. t.bst streams overflow their b~nks after the 

heavy downpours that occur during the rainy season. The f loodlng of land 

creates stagnant pools of water which are breeding grounds tor many vectors 

of such diseases as sleeping sickness, malaria, and schlstosanlasf s. 

Liberia has the hot and humid climate usually associated with tropical 

countries. Humidity Is seldom fess than 80% except when the harmattan, a hot 

dust-laden wind that blows from the Sahara desert from December to February, 

sweeps the coast. At that time humidity may be as low as 50%. 

There are two distinct seasons, dry and rainy. Tne latter lasts from 
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May to November and produces rains that account for approximately 85% of 

Liberia's coastal rainfal I, averaging about 175 inches a year. The ralnfal I 

extrelileS vary from 70 Inches In I and to 250 Inches a I ong parts of the coast. 

Temperatures are warm and rather uniform throughout the country. During 
0 0 

the entire year average temperatures are between 70 F and 80 F. 

2 
Notes 

t. Since 1971, larvlcldlng and residual house spraying has been ongoing In 

all counties and territories of Liberia. 

2. Malaria control programs since World War II have reduced malaria trans-
" . 

mission In Monrovia but mosquito resistance to Insecticides has resulted 

In malaria beln~ a cbntlnuln~ 6aus~ of physical Inefficiency, sickness and 

death.' 

3. WHO Ex~rt Com.mftteE(conflr~ecfthe r-'~slste'nc~ o'f enopheles to Dleldrln and 

cross-resistance tci BHC '1n' 19S8 CWHO/MAL/t9S'.~. Feb~·· 12,' 1958). 



I. Country: Liberia 

11. Project 

Location: Central Province of Liberia 

Population: 54,000 In 1953; 142,000 In 1955; 200,000 In 1956. 

Time: 1953-1957 

Type: Piiot.maiaria eradi:atlon pr:-ogram 
'. 

Ill. Endemicity: Holoendemlc 
.. 

IV. Parasite 

Primary: P. falclpar-um; responsible for 82% of Infections 

Secondary: Mixed Infection; responsible for t5S of Infections 

others: P. ovale; responsible for 6S of Infections, P. malarlae; 

responslble for 12% of Infections 

V. Insect Vector 

Primary: , A. gamblae (resistant to Oleldrln and Bl-C), A. funestus 

VI. Ty~e of' Intervention 

Insecticides: DDT spraying; the f lrst round of spraying was ~t 
2 2 

2.7 g/m additional rounds were at 2 g/m. 

Drug Prophylaxis: Pyrlmethamlne and/or chloroqutne to approxi

mately 80,000 people. 

Vil. Evaluation 

27 

A. funestus disappeared. A. gamblae was reduced but stt~I Is respon

sible for seasonal tr.ansmlsslon of the disease. The mass drug administration 

project was abandoned. 

Some of the problems associated with the failure of this project were: 

1. Many of the villages were located In Inaccessible forest areas. 

2. Migration of laborers to Guinea and the Ivory Coast. 
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3. Agriculture people moved to their farm areas during the planting 

and harvest seasons and erected huts which were not sprayed • 

• Reference: Afro Malarla Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5~ September 1959. Malaria Yearbook No. 2, WHO Regional Office 

for Africa. AFRO/MAL/7, December 1960. 



I. Country: Liberia 

11 • Project 

Location: Kpaln 

Population: 300,000 

Time: 1953-1961 

Type: Malaria eradication 

II I. Endemicity: Holoendemf c 

IV. Parasite 

Promary: P. falclparum 

V. Insect Vector 

program 

Pr I mary.: A. gambl ae, A. f unestus 1 

VI. Type of Intervention 
2· 

Insecticide: Dleldrln In 195~\; DDT (2.65 g/m ) once per annum from 

1957-1961. 

VI I. Eval uatlon 
' ~~/ ~ 

The parasite rate In.~ Infants, was:r,ec:luced;:fromi6i~5%1,1'Q:O 'and In children 
,-- ---" -: i ".- -_, 

was reduced from 73.3% ·to 30%~' ' 

Reference: .. Wl()/AFRq/MA[/9'~43. 
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I. Country: Llber i a 

11. Project 

Time: 1958-1959 

Type: Piiot malaria eradication project 

II I. Endemicity: Holoendemlc 

IV. Parasite 

v. I n sect Vactor 

VI. Type of Intervention 
2 

Insecticide: DDT (2.65 g/m ) once per: annum.•!, 
\"~. - . 

VI I. Ev;:sl uatton 

The parasite rate .In Infants ~eis redueSd•from .72~5% to OJ after spraying. 
' .-_- -"" --··- ,._ .. ,. •. ··-:~-- ''" . 1'/» .... .- ~ •• ¥ .... ,. , ' ., 

A 38% reduction In. parasl'te rate,wa·s observed In older.,chl ldren. 

Reference:, Wl-0 Expert Colllnfttee on!Malarla.::/Flft~~n+h:,Report ... -..WHQ Tech. 
, - --- ... -~· ·, : ·, . - , , -- . 

Rep. Serles No. 467. 1971. 



I. Country: Liberia 

II. Project 

location: West of Born! Hiiis to Kakata, Marshal on the east and 

Inland to Bopulu. 

Time: 3 years 

Type: Demonstration project · 

Ill. Emdemlclty: Hyperen.dernlc 

IV. Par as I te 
., '., 

V. Insect Vector 

31 

. PrJmary: A. ·gamblae inelas; A. sguamoses (found after spraying operations> 
\" 

VI. Type),of Intervention 
··:..i:.i.~-"·-.. . 

-Insecticide: Dleldrln,.. ann!Jal·'spraylng; larvlcfcHng - main part of city 

on!Y. 

VI I. Evar'uat loh · 

After. one year the paras It~ rate. ih Infants .was 1rad'uced f~~r 75$ to 43%. 
·' ' .. -.• ,:;, . _Ji,_,:~,-'~-···- ,.; ~·. 

·. : . ' . ' . : ~::!"~·-'..:.·:~ .~. . _} -:_ -," -_· - .-, . - -· . 
Sign If leant reductions were not observec(Jn sucC:esslve'Years·:even though 

• • . _':''•'_· , .• ·,!"· ' •,I } ' 

spraying was continued.· Sorile of.the reasoris ~lven for f~J!ureto Interrupt 

.transmission were: 

1. 

2. 

soot •.. 

3 •. ,Kitchen huts used In upland rice areas were not sprayed. 

4~ Vehicles <ieterlorated rapidly under use and were poorly maintained. 

5 •. Spray teams were not adequately supervised. 

,Reference: Malaria Control Terminal Report, 1957. Natlonal Public Health 

Service, Monrovia, Liberia. 
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THE FEDERAL REPUBLIC OF NIGERIA 

3 
Geography and Climate 

33 

Nigeria Is the easternmost of the countries that face on the Gulf of 

Guinea In the West African bulge. It lies entirely In the tropics, Its 

southern edge being only a few degrees above the equator and Its northern 

border wel I below the Tropic of Cancer. It Is bordered 011 the east by the 

Federal Republ le of Cameroon and for a very short distance In the northeast 

by the Republ le of Chad. The northern and northwestern borders are bounded 

by the Repbullc of Niger, and the western border Is bounded by Benin, 

formally the Republic of Dahaney. The country has a total area of 356,669 

square mites, and its boundrles roughly form a square, excluding the great 

e.~"tenslon Into the Gui f of Guinea of the Niger Delta. The greatest east-to

west distance Is about 650 miles. 

A number of major geographic divisions are readily distinguishable, 

stretching In generally east-west zones across the country. The Low Plains 

lie mainly In Western and Mid-Western States. They are bordered on the Gulf 

of Guinea by a coastal stretch of low-lying, often swampy land Interspersed 

with lagoons and creeks and varying up to twenty miles or more In width. 

The Lower Niger Valley region lies roughly east of the Low Plains and consists 

of a canparatlvely narrow valley extending from the confluence of the Niger 

and Benue rivers at LokoJa southward for about 185 miles to the apex of the 

Niger Delta. In Its upper section It canprlses a number of quite narrow gorges 

between which lie sanewhat broader stretches bordered by hills with elevations 

between 300 and 700 feet. 

One of the major features of the West African coastline Is the !!L9!!: 
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Delta, which projects into the Gulf of Guinea from the southern coast of 

Nigeria between the Bight of Benin and the Bight of Biafra. This great 

bulge of sedimentary material, deposited by the Niger River, stretches 

some 75 to 80 miles from Its apex below the town of Aboh to the sea; It 

covers an area of about 10,000 square miles. Directly to the east of tt1 

Lower Niger Valley Is a highly eroded plateau area characterized by prom

inent scarps, the Southeastern Scarpl~nds. The region's chief geographic 

features are the Udi and lgala plateaus and the Akwa-Orlu Uplands. The Udl 

Plateau runs from north to south; it northern end merge5 with the lgala 

Plateau, which extends from east to west. The general elevation of these 

plateaus Is about 1,000 feet above sea level, with escarpments rising 

considerably higher. The scarps on the northern and eastern edges drop 

abruptly at various points In their 500-foot descent in elevation. 

The Southeastern Lowlands occupy the area between the Lower Niger 

Valley and the Niger Delta on the west, the Eastern Highlands on the east, 

and the Benue River valley on the north. The coast I lne of this region 

resembles that found In the low Plains area; ft Is similarly fringed with 

sandy spits and mangrove swamps. 

The Western High Plains, of Plateau of Yorubaland, are part of the belt 

of high plains that extends through West Africa. They lie between th& low 

western coastal plains and the Nlger-Benue River Valley region and are broad

est In the west near the border with Benin, whlre the land has a general 

elevation of more than 1,000 feet. 

The combined valleys of the Niger and Benue rivers form a great east

west arc approximately across the middle of the country. The Niger P.fver 

valley extends from the border with Benin on the west, and the Benue River 
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valley extends from the eastern border with Cameroon. 

The Northern HI gh PI a Ins com pr I se a broad p I ateau area. Th<.11 I arge 

central section of the plateau extends for about 300 miles from east to west. 

Sometimes designated the High Plains of Hausaland, the region consists of a 

series of stepped plains that range from about 600 feet above sea level at 

the outer edge to roughly 3,000 feet In the area surrounding the Jos Plateau. 

Sane plains' levels are separated by pranlnent escarpments. 

The Jos Plateau, surrounded by.the south-central section of the Northern 

High Plalns, Includes distinctive features that set It aside as a separate 

geographic region. Covering an area of about 3,000 s~uare mlfes, It Is sep

arated f.rom the surround Ing pla Ins area by pronounced escarpments. The area's 

general elevation Is over 4,000 feet above sea level, ~fl~-:hlJls In. Its eastern 

part at1·aln heights of over 5,800 feet. 

, The Sokoto Plains occupy the extreme northwestern;i>ert.ofi::t~e ~01mtry 

and. are general I y monotonous 1.n appearance. In the_ we_l;tern part, erosion has 

I eft occas Iona f tab I e I Ike h 11 Is. that stand about 100 , feet above the surround Ing 

plain. ;trenchllke stream and river vaffeys characterize this.part. They have 

broad flat floors 2 or more mf les In width and steep cf fffl Ike sides 100 to 

200 feet high. Water In.the rivers Is largely seasonal and Is llmlted chlefly 

to the short rainy season. 

The Chad Basin consists of a broad plains area In the northeastern part 

of the country. In th Is area th,e I and s I opes gent I y eastward from the North

ern High Plains to Lake Chad. The region has a general elevation of about 

t,ooo feet above sea level and Is largely featureless except for f lxed dune 

formations In the, northern section, many of which are covered with trees and 

grass. 
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The eastern boundary with Cameroon Is characterized for about 500 

miles by mountainous country, the Eastern Highlands. The northern part of 

the highlands consists of several hll I groups, with high polnts around 3,6(0 

feet. To the south of these are the Mandara Mountains, which extend along 

the border to the Benue River valley. These mountains canprlse a dissected 

plateau with a general elevation of about 4,000 feet • They encanpass an 
; 

area of sane 300 miles In length with an average width of about 20 mf les. 

Ths'.cl lmate Is tropical throughout the country, 'but considerable variation 

exists between the south and north due to differences l'n the principal weather 

components: temperature, humid lty, and the raln'fal 1:. 

Above a I Irie that runs east and west approx.lmatel y north of the Niger 
I 

and Benue river '(alleys, one rainy seasen and one dry season are relatively 

well defined. The rainy period In this area occurs between April and October, 

u~ uall y start Ing In I ate Apr II or ear I y May a long the d Iv Id Ing llne and con-

t I nu Ing progressively northward; the rains In the far north usually begin In 

June• 1 Peak'ralns are experienced throughout the area usually In August. About 

the middle of September harmattan winds begin moving southward, bringing dry, 

hot days and relatively cooler nights. By the middle of October the ra!ns 

have' general I y ceased throughout the area north of the Nlger-Benue River 

Val fey region, and the harmattan con~·lnues to danlnate the weather untl I the 

start'of1 the· ne><t ra lny season. .•·,· I 

'Frornlthe'Nlger;..Benue River Val ley~southwerd, four seasons are usually 

distinguishable~ These consist· of 8 long rainy season, a short period In 

which the rains slacken, a short period of heavier rain, and a long dry 

season. Tho start of the rainy season In the south occurs In February 

along the coast and moves gradually r,orthward, reaching the Niger-Benue 
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River Valley region in April. Heavier rains continue over the area through 

July. There is a decline In rainfall In August, and in some years It ls 

particularly noticeable. Rains are again heavier fran Septf)lllber to early 

November. By mid-November the harmattan usually covers the area to the 

coast, with the exception of the delta region and the southeast, where It 

becomes dominant usually In December. The dry period usually continues 

untl I February or March. 

The amount of annual rainfall decreases northward from.the coast. In 

parts of the Niger Delta and the southeast It totals o\ .r 140 Inches a year. 
i, ' 

This area receives some rainfall during every month of the year, Including 
' . ' ' . " 

the period of the harmattan. The southwest Is drier; with Lagos averaging 

about 73 Inches annua 11 y. A zone across the country from Lagos to the Eastern 

Highlands receives 80 or more Inches annually,- Farther lnlend total raln-

fal 1 declines In the central part of the country to 40 or 60 Inches. Within 

this area, the Jos Plateau, affected by Its higher elevation, constitutes an 

Island of greater precipitation registering an annual average of 60 to 80 

Inches. In the north rainfall declines to 20 or 30 Inches annuftlly and In 

parts of the extreme northeast falls below 20 Inches. 

The northern half of the country receives less than one Inch of rainfall 

for periods of from f Ive to seven months during the dry season. Water short-

ages are often acute; local streams and w~'.ls dry up In sane areas, forcing 

vii lagers to.travel considerable distances to obtain needed water. The lack 

of water also forces cattle raisers In the north to move their herds In the 

dry season to better watered areas, such as the valleys of the Niger or Benue 

rivers. 

Temperatures throughout the country are canparatlvely high at all times 
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of the year, with mean maximums Increasing northward from the coastal area. 
0 0 

Mean annuai minimum temperatures In the south are about 71 to 73 F. A 
0 

variation of less than 2 F. occurs throughout the year. Mean annual minimum 
0 0 

temperatures in the northern region ranga from about 66 to 71 F. During 

December and January In the dry season, mean monthly temperatures decl lne an 
0 

average of about 10 F. from the annua I m In I mum. 

There Is little dally variation between mean maximum and minimum temper-
::'.u o 

atures In the coastal areas; the differences are usually less than 20 F. In 
' 0 0 

the north, the range is between 30 to 40 F; actual readings on particular 
0 

days during the harmattan season may vary as much as 70 F, with a low of less 
.0 

than 50 F. 

The humidity varies considerably in different parts of the country and 

at varying times of the year. High nighttime humidities are registered reg

ularly In the coastal regions and range between 95 and 99 percent throughout 

the year. During the rainy season midday humidities are above 70%; during the 

dry period they range from about 60 to 70%. In the north the humidity during 

the rainy period rises to above 90% at night and decl Ines to 60 or 70% at mid-
' '":"· ' ' ' 

day. During the harmattan both daytime and nighttime humidities are quite low. 



I. Country: Nigeria 

II. Project 

Location: llaro Town, Southwest Nigeria 

Popu I at Ion: 12, 500 

Time: 1949-1953 

Type: Mal ar la erad I cation p~ogra~ · 

Ill. Endlmlclty: Holoendemlc 

IV. Pasasite 
.; '· 

Primary: P. falclparum· 

V. Insect Vector 

Primary: A. gamblae; A. funastus·· 
\ 

VI. Typ~ of Intervention 

Insecticide: 
., \ 2 ., < 

.-CH (0.2 g/m >, four cycles per ennum. 

VI I. Evaluation 

39 

A. funestus was el lmlneted at the end of the first yeer but reappeared 
· ' ·,' ··•.. ,·i ·~ :.FJ .. ;, i ·::·1•f ,'.J· 1. --: H ~ ·~·,~?~._;,,.·~· i ~. ·, . 

one year after cessation of spraying. A. gembfae. wes reduced by 90%. The 

parasite rate In lnfants''d~~~as~d ·f~~' 3j.3f.~1 1:0~2% efter spraying. 

Reference: Info. But I No. 3. Dept~ Med •. Services, Niger le. 



I. Country: Nigeria 

11. Project 

Loe at I on: Western Sokoto 

Population: 500,000 

Time: 1953-1959 

Type: Malaria eradication program 
! 17'• ' 

Ill. Endemicity: Holoendemlc 

IV. Parasite: 

Primary: P. falclparum 

V. Insect Vector 

Primary: A. gamblae; A. funestus 
.' ~ J -;. ,-} 

VI • Type of. I ntervent Ion 
2 

Insecticide: Oleldrln (0.6 g/m ) once per annum from 1953-1956; 
·:2':>,' ' ' ' ' 

CDT (2 g/m ) twice per annum from 1956-1959. 

VII. Evaluation 

40 

The~e was a decrease In the number of both species of Insects In sprayed 
\··-:( 

areas; both species were found In temporary shelters. The parasite rate 
L' ,,,_' ,- ' . : ·: .· '.:, t. , 1'·;' "'' 1 

In Infants was reduced from 79.5% to 1.0%. Similar reductions In parasite 

rate were observed In children fran 1-7 veers olrl-

Reference: Mimeographed documents; Federal Malaria Service, Lagos, Nigeria. 

1956-1957. 



I. Country: Nigeria 

11. Project 

location: Western Sokoto 

Population: 500,000 

Time: 1954-1957 

Type: 

111. Endem I cl ty: Holoendemlc 
' ' \ ..1.~-~ ~ 

IV. Parasite 

Primary: P. falclparum 

Secondary: P. malarlae, to'und predominantly In 'children. 

Others: P. ovale 

v. Insect Vector 
., ' .. ·: ' 

Primary: A. gamblae Cresi s+a,nt to.·.pteldr.lri), A. funestus 

VI. Type of .... - .. - ... ,_., 
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2 2 2 
Insecticide: Dleldrin (0.25-0.54 g/m >; BHC (0.4 g/m >;DDT. (2.2 g/m ). 

Eight to ten cycles every 6 months. 

' 
Drug Prophylaxis: Chloroquine (150 mg> or phrlmethemlne C25 mg> 

given monthly during the main transmission season. 

VI I. Eva I uatlon 

Insecticide spraying was effective In reducing the vectors which resulted 

In a r8ductlon In the transmission rate of malaria during the dry season. 
. . 

Parasltemla was still present In children under 11 year of age. 

In 1957, after the first round of mass drug administration, parasltemla 

In Infants was el lmlnated and In older children was reduced considerably. 

In one vlllage the trophozolte rate was 29% before drug distribution and was 

reduced to 3% after f Ive months. With the onset of the rainy season, 'there 
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was an Increase In the parasite rate which was not reversed by a second 

round of mass drug administration. 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5, September 1959. Malaria Yearbook No. 2. WHO Regional Office 

for Africa. AFRO/MAL/7, December 1960. 
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I. Country: Nigeria 

11. Project 

Location: 2 smal I vii lages located 20 miles from Lagos 

Population: 421 

Time: 14 months experlmental period 

Ill. Endemicity 

IV. Parasite 

V. Insect Vector 

VI. Type of I ntervent Ion 

Drug Prophylaxis: Chloroquine (100 mg) or pyrlmethamlne C25 mg) 
. . ···:.·,·.: .<,·.:":~'..·~'.~··.· ... ,.. .. ~ ·.· ... 

adJ usted for body we I ght an~·:·g 1.ye·rt,o'nce ·month ry • 

. VII. Evaluation 

After fourteen months,~ the parasite rates were reduced from 65% to 

20% for those taking chloroquine and froni 77% to 3% for those taking 

pyr,lmethamlne. Some of the problems with mass drug admln lstratlon were 

canpllance and.new arrlvals:to.the.vlllagewho dldnot participate In the 

program. 

' Reference::' ·~ Wl-K>/~L/1961' AFROJMAL/ b:i1.f eb.; ,7,,~ l 958 ~ 
• < I ':, 't 



I. Country: Nigeria 

11. Project 

Location: Garkl District, Nothern Nigeria 

Population: 50,000 CB clusters with 2-4 vlllages each) 

Tl me: 1969-1975 

Type: Piiot malaria eradication project 

I II. Endemicity 

IV. Pasaslte 

Primary: P. falclparum 

Secondary: P. malarlae, 

V. Insect:. Vector, · ~· . . : 

Primary: A. gamblae <A and·B>; A· funestus 

VI • Type of Intervention 

"' · a)·Propoxur .. (2 g/m >, 3 rounds at 2 rronthly Intervals. 
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b) :Pr:opoxur and [sul falene (500 mg) - pyrfmethamfne (25 mg>] every 

.. 10 weeks •... 

c) Spraying and mas.s drug admln lstratfon· every. two weeks In the wet 

season and every ten weeks In the dry season. 

VI I • Eva I uat I on 

The prevalence of P. falclparum varied according to the season, being 

most prevalent during the rainy season. The parasite rate varied between 30 

to 55% In the untreated villages;. ~tween 27-37% In villages treated only with 

propoxur; between 2-28% In those villages treated with propoxur and drugs every 

ten weeks and between 1-5% In those treated wf th propox1.i1· and drugs every two 

weeks. 



Garkl District project continued 

During the time of "Intervention (1972-1973), the parasite rates dropped 

below basal lne levels. In 1974, the parasite rates were up again due to 

the absence of control measures. , 

Reference: WHO Chronicle 30: 286-289, 1976; WHO/MAL/76,870; WHO/MAL/76.871; 

WHO/MAL/76.873; WHO/MAL/76.890; WHO/MAL/77.890. 



I. Country: NI gerl a 

11. Project 

Location: Kankiya, N. Nigeria 

Population: 60,000 people C50,000 experimental, 10,000 control) 

rime: November 1966 to August 1968 

Type: Malarla eradication program 

Ill. Endemicity 

IV. Parasite 

Primary: P. falcfparum (responsible for 88-94% of Infection) 

Secopndary: P. malarlae; P. ovale 

V. Insect Vector 

Pr lmary: A. gambl ae; A. funestus . 

VI. Type of Intervention 
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I nsectl cf de: 
.2 

DDT spraying <2 g/rn f every 4 m,onths starting at end of 

dry season for 4 rounds. · 

Drug Prophyfaxlst .Chlor~qulne,(150 ~) and.pyrlmethamlne C15 mg> 

In a canblned tablet once every slXty days. · 

VI I. Eva I uatfon 

This m~thod of spraying ancl mass drug administration was not 

effectJye In· Interrupting transmission of malaria. Before spraying the 

Infant parasite rate was 5% Ca non-transmission season), was reduced to 

zero at the beginning of Intervention and Increased to 13% during the 

transmission season. In the unprotected area, the Infant parasite rate 

was 70% by the end of the transmission season. 

Some of the reasons given for failure to fnterrupt transmission were: 

t. Incorrect census. 
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2. Chloroquine Is bitter tastlng and lnduces vanltlng, especially on 

an empty stomach. 

3. Spraying may not have been thourough or ~ffectlve Cexcfto -

repellent effect of DDT or short-I lved effect on soot walls). 

4. Mobil lty of mothers to del Iver babies away from the vii lage, 

especially In those villages that are unprotected by malaria control 

measures. 

5. Many people sleep out of doors. 

6. Labour lrrrnlgratlon problems. 

Reference: WHO/MAL/73.817. 
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I. Country: Nigeria 

11. Project 

Location: Kiouta Area 

Population: 86,000 

Time: 1974 

Type: 

111. Endemicity: Mesoendemlc to hyperendemlc 

IV. Parasite 

Primary: P. falclparum 

V. Insect Vector 

Primary: A. gambla~, A. funestus 

VI. Type of Intervention 
2 

Insecticide: DDT spraying (2 g/m ) one appl lcatlon 

VII. The number of malaria cases was reduced from 10.3% to 6.9%. Parasite 

rates In infants were reduced fran 32.8% to 15.5% after spraying and In adults 

the parasite rate was reduced by fifty percent. 

Reference: WHO/MAL/IRC/72.28. 
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REPUBLIC OF SIERRA LEONE 

3 
Geography end C 11 mate 

The Republ le of Sierra Leone, roughly circular In shape-Its north-south 

axis Is about 215-mlles long and the east-west one about 190 miles-ls a 

compact country of 27,925 square miles located In the southwestern part of 

the great bulge of West Attica. Lying between the seventh and tenth parallels 

north of the equatJr, it Is bounded on the west by the Atlantic Ocean and 
• Inland by Guinea and Liberia. Its varied terrain Includes the striking, 

mountainous Sierra Leone Peninsula; a zone, of low-lying coastal marshland 

alOng the Atlantic Ocean; and a wide plains area extending Inland to about 
',;,''' 

the mlddfe.of the country. East of the plains the land rises to a broad, 

moderately elevated plateau from which emerge occasional hll I masses and 

mountains that Include West Africa's highest point. 

The climate Is marked by distinct annual wet and dry seasons.· Rain 

In relat,t,vely appreciable quantity begins In· eastern Sierra Leone ln-'Aprll, 

and by··MaY. the entire country has entered the wet season. From thl s time 

u~t II the ~nd . of November mer~· than ~5 percent of . the tota I ra In fa II Is 

received everywhere except for a very smal I area ln:the Interior lowland 

plalris; twenty Inches or' more of rain fal I In e'aeh month during ·a three-

to four-month period. : In the higher area rising to the plateaus In eastern 

and northeastern Sierra Leone only during one to two months Is there ralnfal I 

above twenty Inches; the plateaus themselves do not ordinarily experience 

rainfall over twenty Inches In any month. 

The mean annual rainfall for roughly four-fifths of the country Is 100 

inches or over. Only In the northern areas does It drop below that amount, 
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and only a smal I zone along the Guinea border receives less than eighty 

Inches. Total precipitation Increases from the Interior to the coast, where 

a large zone receives from 120 to 200 Inches; the Sierra Leone Peninsula's 

upper elevations have recorded close to 218 Inches, and the average annual 

rainfall at Freetown Is about 150 inches. 

The December-April dry season Is In sharp contrast to the wet period. 

During at least four months of this time the coastal and Interior lowland 

zones have under 2.5 Inches of rain, and for two to three of these months 
' -~ ' 

and average ralnf~l.1 Is under one Inch. The eastern plateau area has a 

somewhat shorter extreme I y dry per lod, In part because of the greater amount 

of rainfall produced by convectional disturbances In this more elevated 
' . 

region. The mean amount of dry-season ralnfal I for most of the country 

actually qoes not exceed ten Inches, and a considerable area receives five 

Inches to less than one Inch during this period. Although the growth of 
' _._, ' l . 

vegetation slows at this time, the ralnfal I received annual Iv Is adequate · 
' ,, ' -~'.. t 

under normal conditions to support a profuse cover of moist vegetation types : ;· ; ' . ·, 

throughout the country.· 

Temperatures are cor1~1::u"n11y n1gn Tnr.ougnouT Tne country, ranging 
,. :· · • · ~:i_:'. r:!.:.,~::.: _:·).:~~ -~~ \rcf~~ti:><~:_-> ~· · , 

roughly between daytime readings of up.to the middle 90 sF and readings in 
0 

the middle 60 sF at night, depending on season and local fty. Absolute mln
o 

lmums in the low 50 sF occurs at times In the savanna area of the eastern 

plateaus, and lower readings are presumably reached at upper elevations In 

the Loma and Ting I mountains •. The caastal and Interior lowland plains areas 
0 ' 0 

have mean annua I temperatures of 79 F or 80 F and the eastern p I ateau reg ion 
0 

a mean of close to 77.5 ~~· 

Diurnal variations are most marked during the dry season, when there 



Republic of Sierra Leone Cilmate continued 

0 

may be a difference of up to 30 F In the interior between monthiy mean 
0 

maximum and minimum temperatures. Absolute maximums may be above 95 F 
0 0 

and minimums between about 50 F and the lower 60 sF at this time. The 

coolest temperatures usually prevail during the wet season in August 

except In the eastern plateaus, where they may occur at the onset of the 

52 ' 

dry period. In Freetown daytime temperatures during the rainy season are 
0 0 

reported to run about 80 F and those at nighttime about 76 F. In the dry 
0 0 

months corresponding temperatures average about 92 F and 74 F respectively. 
1,- # 

The humidity, I Ike the temperature, Is usually high, although some 

amel lora't I on I~ ex per I enced d ur Ing the harmattan per I od. In ear I y morn Ing 

during the rainy season the humidity Is close to or above 90 percent through

out the country. By mldafternoon It has decreased In the western half to 80 
' ' 

percent or slightly less and In the far northeast savanna to somewhat below 

75 percent. In the dry period early morning humidity usually varies between 

80 percent and almost 90 percent. A marked drop occurs as the day progresses, 

however, and 'at' varying ttnies d'ur!ng this season different local !ties reach 

lows of around 50 percent or under by mldafternoon (in the area around Kabala 
{)•~-;-_• ;~.> , :i,' . ;. I,· .i , 

In the northeast savanna country the humidity drops below 30 percent). 
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Malaria Control Activities (Freetown) 

Dur Ing ~/or I d War I I , A. gamb i ae and A. funestus were contro I I ed by 

larvlcldlng. Between 1946 and 1950, the Anopheles µopulatlon remained 

stable but the parasite rate continued to Increase. Larvlcldlng was rein

forced by residual spraying with BHC and a decrease In the Anopheles density 

and parasite rate was observed. Despite continued 5praylng, the anopheles 

dens lty has cont I nued to Increase. CWHO/MAL/196. AFRO/MAL/Feb. 7, 1958). 
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1 
Geography and Climate 

RE PUB l IC OF TOGO 

55 

With a total area of 21,853 square miles, Togo stretches same 324 miles 

Inland from a very narrow seafront on the Guinea coast of west Africa. It 
0 0 

Iles entirely within the tropics, between 6 N and 11 N, and roughly between 
0 0 

O and 2 E. The coast on the Bight of B~nln ·1s only 31 ml les long and the 

W-E wldth\of the country ranges up to 87 mtles. , " t 

OVer:-.half thecountry·:lles below 660 feet fn,altltude,·and only a very 
•' 

smal I proportion Is h lgher than 1650 ·feet •.. : The r ld.ges .. of ·the Togo mounta Ins 

which cross the country diagonally from SSW to NNE·are.the.southern part of 

the'Atakoramountalns that run from southeastern Ghana.to the basin of the 

Nlger·rlver~and which have been a· historic.barrier between lslamlc peoples 

to the 'north and most African peoples•to the south. The mountains are much 

faulted· and are divided. by deep.valleys ·Into several plateaus with abrupt 

edges and rugged relief; such as the·lKabre mountains In the northeast, the 

Fasaou mass If of the centr~ and· .thei:Akpo.sso p I ateau of the south. The h I ghest 

point ii fes In the extreme south 'of the range, In Mount .Agou at over 3,280 feet. 

Togo's tropical cl lmate comes under the seasonal Influence of the high 

pressure.areas respectlvelyof the Sahara and the southern Atlantic. In the 

northern winter, with the Saharan anticyclone dominant, Togo experiences 

the dry, dusty harmattan wind from the northeast. In surrmer, the southwest 

monsoon, under the Influence of the St. Helena anticyclone, brings rainfall 

with the humid winds off the ocean. 
0 

Rainfall conditions are different to north and south of latitude 8 N. 



Republ le of Togo Cl lmate contl1rned 56 

In the south the ralnfal I regime has two wet seasons, a maximum rainy per-

iod occurring between March and July, and a secondary season In September 

and October. North of this latitude, the cl !mate Is rather of Sudan type, 

with a single rainy season, from April to October. Highest annual rainfall 

amounts coincide with the highest, mountainous areas, totals reaching 60 

Inches or more. Equatorial conditions are experienced only In the central-

west mountains. 

An anomalous cl lmatlc condition of relative dryness (less than 15 Inches of 

rain a year) affects the' coastal.zone of Togo, and of neighbouring parts of 

Ghana.and.Benin; there·,areralnfalls of over 4 inches In only 2-3 ioonths of 

the year, and only a smallnllmber of days with rain. 

Average maximum temperatures Increase from south to north of the country 
0 0 0 

(Lane, 86·C; Nuatja, 91 C; Mango, 93 C) whl le average minima decrease (Lane, 
0 0 0 

73 C; Nu.:rtja, 70 C; Mango, 66 C). Highest temperatures are experienced at 

the end of the dry season, Just before the first rains, but ln the upland and 

mountainous areas the heat Is felt less Intensely. Relative humidity, high

est In the south along the·coast, ranges between 80 percent and 85 percent 

In the rainy season, but falls to as low as 20 percent In the north during 

the dry season, when the harmattands blowing. 



I. Country: Togo 

11. Project 

Location: Center of Coastal belt of Togo and extended areas· 

Population: 75,000 In 1953; 279,000 In 1957 

Time: 1953-1957 

Type: Piiot malaria eradication program 

I I I. Endemicity: Holoendemlc; transmission occurs throughout the year. 

IV. Parasite 

Primary: P. falclparum 
!;_,\ ""f_-..,-~ ·~-i"1-: '~.''.', !;·t:···~ ,.,(_;; 1 

Secondary: P. ma I art ae · · 

v. · 1·n~ec+d ; v~'cto1r' 
f-, \.'J-~ 

Primary: A. gamblae; A. funestos· 

VI. Type of I ntervent Ion.·.· 

Insecticide: 1953-57 ~DOT sprayed twice annually; 1957 Oleldrln used. 

O~ug 'Prophyl~xl s :' · Cti loroqu lne (600 mg) ,and ·pyr I met ham lne C 50 mg) 

given monthly. 
'' VII. Evaluatl~n 

In zone 1 where residua! spraying and mass drug administration were 

undertaken, the Infant parasite rate was reduced from 33% to 8%. In zone 2 

where the residents received only chemotherapy, there was no reduction In 

transmission. In areas where only residual spraying was used, transmission 

was not Interrupted but the parasite rate In children 0-14 years old was 

reduced to 7%. 

Some of the reasons given for fal1ure to Interrupt transmission were: 

1. There Is a seasona I m I grat Ion of I aborer s from Ghana wh lch accour :·-; 

for one-third of Togo's population during the farming season. 
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2. Many huts were not sprayed because of tribal rel lg Ions. 

3. Soot covered wal Is reduced the efficacy of the spray. 

4. Chemotherapy was given during the farming season when most people 

were away from their resident vii !ages. 

5. The drugs were administered as two separate tablets; compliance 

was also a problem. 

Reference:. Afro Malaria Yearbook No. 1, WHO Reglonal Office for Africa. 

AFRO/MAL/5, September 1959. Malarla Yearbook No. 2. WHO Regional Off Ice 

for Africa. AFRO/MAL/7, December 1960. 



i. Country: Togo 

11. Project 

Location: Rain forest zone - 58,000 people 

Degraded forest zone - 29,000 people 

Time: 1970-1973 

Type: Pilot malaria eradication project 

Ill. Endemicity 

IV. Parasite 

V. Insect Vector: A. gambla~; A. funestus 

VI. Type of Intervention 
. " ' 2 

lnseetlclde:··:,.:Slngle appl !cation of DDT (2 g/m > 
r .... , _, z.-

V 11 • E~~1f u~t l~o· · ,_ . ~ -.,i< t •'. ".·_· 
' __ }i. ·<'' ' !. I 

59 

·There ~was ~a 'mark~d reduction fn.,the number of A. funestus Jn the dE1gradeo 
> 
.. '• ! 

There was a sharp decrease In the number 
·. ;.. r " , 

:of A. gamblae·.dur.tng the f lrst two months only. Jn the degraded forest 

zone. there' was. no change in the parasite rate of Infants; children ages 

1-14'years'old showed a 25% to 50% reduction In parasite rate. 

: Refeferice: WHO/MA[/77.891; WHO/MAL/77.676 •... 
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3 
Geography and Climate 

REPUBLIC OF GUINEA 

Guinea Is situated on the southwestern edJe of the great 
0 0 

bulge of \'Jest Africa, between roughly 7 and 12.5 north of the equator. 

From ,Its westernmost limit bordering on the Atlantic Ocei.1, the country 

61 

curves Inland In a great southeasterly-bearing arc that averages some 150 

to 200 miles in width. The maximum west-east distance Is about 450 miles, 

that from north to south about 350 miles, and the country's total area 

Is 94,925 square miles. On the arc's Inner perimeter I le Sierra Leone 

and northern Liberia, and on Its outer edge are the states of Guinea-

Bissau, Senegal, Mal I, and Ivory Coast. 

lhe government distinguishes four geographic regions each 

of which Is characterized by different morphological features and a somewhat 

d I fferent c I I mate.. lower Gu l nea stretches in I and from the At I ant I c Ocean 

to the ma In mass of the Fouta DJ a 11 on. The coast Is of the subnerged k Ind 

lined by broad marshes through which drowned rivers (estuaries) open onto 

the sea. The Fouta Ojai Ion highland mass constituting most of Mlddl9 Guinea 

consists of a complex of elevated, relatively level plateaus. About 5,000 

square miles of this area are over 3,000 feet above sea level. The plateaus 

are deeply cut In many places by narrow valleys, many of which run at rough-

ly right angles, giving the region a checkerboard appearance. The principal 

feature of Upper Gu lnea, wh lch I ies to the east of the Fouta C-jal Ion, Is the 

extensive lightly wooded, ta! I grass savannas. The Forast Reglo~ encCATlpasses 

the southeastern corner of Guinea. Its major feature Is the Gl.Jlnea Highlands, 

which have general elevations ranging from about 1,500 feet above sea level 

In the west to over 3,000 feet in the east; peaks at 5evoral points attain 



Republ le of Guinea Cl lmate continued 

4,000 feet and above. 

The climate Is characterized by wet and dry seasons that vary In 

I ength in different partt of tt.e country. In the far south the wet season 

begin~ !n February or March but in the northeast may not begin until June. 

In ge:1or;;,I, however, the period of heaviest rains In most areas Is from 

Apr 11 or May "fo October or November. The dry season usua 11 y fa 11 s between 

November and April. The greatesi rainfall Is experienced everywhere during 

July and August. Lower Guinea has wet and dry seasons of roughly equal 

length. The region has a mean average ralnfal I of 110 Inches or more annually, 

the highest anywhere In the Country. In some places the total rainfall may 

far exceed this average; for Instance, at Conakry It Is usually close to 170 

Inches and may In some years be over 200 Inches. 

The wet season In the Fouta DJallon rarely exceeds four months, but 

some ratnfal I occurs during most other months. A mean average of about 

100 inches falls In areas close to Lower Guinea's coastal region, seventy 

or more Inches In the more central part of the highland, and about sixty 

Inches In the eastern part. East of the Fouta Ojai Ion the savannas of Upper 

Guinea have a rainfall that rarely exceeds sixty Inches. Rain fal Is there 

w· lnclpal ly between June and September, but storms may occur during any 

month; less that one-half Inch Is usually registered monthly, however, 
' ) 

between December and March. 

In much of the Forest Region precipitation occurs throughout most of 

the year; only In January Is there usually less than one-half Inch of rainfall. 

The average annual precipltatlor. Is somewhat less than In Lower Guinea, but 

the more extended period of rainfall permits growth of a rain forest veg

etation In the region. 
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Tem~atures and relative humidity are usually high In the coastal 
0 

zone at al I times. In Conakry, temperatures generally remain between 90 F 
0 

and 75 F. The relative humidity ranges from about 70 to nearly 100 percent-

the annual mean minimum Is above 73 percent Ir. the early afternoon and E~ 

percent In the early evening. In the Boke area away from the sea breeze, 
0 

the annual mean maximum temperature Is about 93 F, and during March and 
0 

April dally mean maximums are 100 For above. The humidity In Boke Is usually 

above 90 percent by early evening throughout the year. The effects of the 

harmattan during the dry season, however, occasion a definite lower Ing 

of.humidity In daytime to between 40 and 50 percent. 
,:,., 

. ,j' 

In the Fouta DJ al Ion temperature read lngs ,are lowe~./'and, the range of 
t '. ','"'"... } ' 
' , ', ; ' 

humidity percentages Is wider than In the coastal zone. Dally mea~ temp-
' 0 0 . 

eratures may range between 54 F and 9.4 F during the,,,dry period, and the mean 

ref at Ive humid lty may vary from 93 percent' In ear I y morn Ing to, at some 

point~, as low as 29' percent by late afternoon. In July and August daytime 
0 

mean maximum temperatures, lowered by the rains, do not exceed 80 F, and at 
0 > 

night they may drop to 65 F. · ,The,,reletlve humidity during this time fluctuates 

between 95 percent In' the morning and 84 percent In the early even Ing. 

In Upper Guinea temperatures and especially the humidity are strongly 
0 

Influenced by the harmattan, when ·temperatures are over 90 F during the day-
o 0 

toward the end of the dry season they often exceed 100 F-and drop to GO F 

or below at night. During the dry period relative humidities of 70 percent 

or above at n lght decl lne to under 40 percent at m ldday and may be between 

20 and 30 percent by late afternoon. During the rainy sea~on temperatures 
0 0 

usually are between 70 F and 90 F. Relative humidities remain canparatlvely 

high during this time, generally between 70 and 90 percent or over. 
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REPUBLIC OF GUINEA-BISSAU 

4 
Geography and Climate 

Guinea-Bissau Is located on the ~lest African coast between Senegal 

and Guinea. Its territory also Includes the offshore Bljagos Archipelago. 

A low coastal, swampy plain covers much of the country, especially 

In the southwest. The land rises gradually toward a savanna In the east; 

the highest elevation of 985 feet Is In the southeast. Several rivers 

mark the coast! lne; the three most Important-the Cacheu, the Gaba, and the 

Corubal-are navlgab.le for considerable d !stances. 

The soil Is largely alluvial and fertlle. Palms and mangrove thickets 

·cover most of the lowfand along the ·coast and the ·rfvers. Further Inland 
" · ... ··1·. " ' \, 

Is a tr,ansltlonal zone with hardwobd forests, and:;.ln,'the. Interior are tree-
··~. 

-'\ 
dott~d grass lands. 

• • 1- ·~ 

t,-J,_-Gf:-- ._.'.•,·:/!'~ 0 

·Theicllmate .rs troplcal with a mean average temperature of 77 F. The 
•"t' • 

wet season lasts fro~. June to November, followed by a dry season during 

wh lch the norther I y hannattan (dust-I aden wind) blows from the Sahara Desert. 
' ; -, . 

( 

. f ' . 

Apr 11 . and May are the hot;est · mo,nths; December and January are the coo I est. 

The city df Bissau annually receives about 70 Inches of rain. 
':> / ·_:. !-'" • ',v '': 
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3 
Geography and Climate 

REPUBLIC OF IVCRY COAST 

67 

.J 0 
The Republ le of the Ivory Coast Iles almost wholly between 5 and 10 

north of the equator and ls bisected by the fifth meridian west of Greenwich. 

Westernmost of the African countries that border the Gulf of Guinea, Its 

out I lne Is a rough square, oriented In the cardinal directions, with sides 

about 350 mites long and an area of approximately 124,000 square miles. 

The country Is bounded for the entire length of Its eastern border by Ghana. 

The northern bo'.undary Is 'st1ar~,,.~~r'approxlmately equal distances by Upper 

Vo I ta , ~n the' east and Ma f 1 on , the'. we~t. Aga In for approx I mate I y equa I 

d I sta·n~es ,' the' western border, frolll north t~ south , abuts Gu I nea and LI ber I a. 

The shore of the Gu If of' Gu I nea forms the·. southern boundary. 

Geograph lea II y, most of the country i's ·a w Ide p I ateau. The I and Is 

differentiated Into three zones extend'lng' east to west across the entire 

country and running parallel to the coastline. The lagoon region <zone 

lagunalre') Is a narrow coastal belt extending a·iong the Gulf of Guinea from 

the Ghah~ border to the vicinity of'FrEtsco,·near the mouth of the Sassandra 
. ' - - ,._ .·+. • 

River •. ,For Its entire length, the' coast of this reglo11 Is fringed by a 

strip of' low', sandy Islands or san,dbars~ known as the cordon littoral • 

.• Vart6u's1y referred to In the Ivory Coast and by French writers as the 

zone de I a foret or the' foret dense, the dense forest reg Ion forms a broad 

belt ~hat covers roughly a third of the country north of the lagoon region and 

extends from Ghana on the east to Liberia on the west. West of Fresco, It 

reaches al I the way to the sea. Its northern boundary, although wel 1-

def lned, Is very Irregular, descending In the form of a wide V from points on 
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the Ghana and Guinea borders some 200 alrl lne miles Inland, to within about 

75 miles of the sea north of Grand-Lahou. The region gains Its {dentlty 

from the heavy trop tea I forest that flour I shes throughout. 

The savanna woodl9nd region comprises all of the Ivory Coast lying north 

of the closed forest. It Is characterized by a scattering of single trees 

or clumps of trees over continuous stretches of grass and low shrubbery 
I 

and by narrow strips of heavier timber bordering the watercourses or I Ines of 

drainage. The size, types, and density of tree growth diminish progressively 

frDm .. south to north • 

. The domlnantcharacterlstlcs.of the climate are sustained heat and 

seasonal .rainfall •. In the southern part ~f,_ttie country two distinct periods 

of maximum. Isolation occur annually fol lowing the equinoxes, causing two 

ra lny and. two dry seasons each •. :Farther north, the two ra lny seasons merge 

into a single period of rain, alternating annually with a season of dry 
',·! 

weather. The two resu It Ing types of. cl I mate are classed as equator I .:i 1 and 

tropical, respectively. 
I . 

Alc>ng t~e. coast, where. the characteristics of the equatorial climate' 

are most.,pronounced, there.are w.lde variations In monthly rainfall, but no 
·' .' ·, J ..• ':' .), ' ·t' ' • ' . ' 

month Is .,wl.thout sign l,f leant prec lpl tatlon. Fdur seasons are d lstl ngul shed In · 
'. -~ ·,; '. : i' ·• ' : ' - ' - ,- ' ' - • ', . ' • - •• 

th! s regJon •. The. major dry season occurs .. from December through Apr 11, . '•; -. "' ' . . ' . '" -- - ' ' ~ ' . .- - ' { ' ' 

folJ~wed by.the.JllaJor.ralny seas~n .tr~ f:1ay ,through July. The major seasons 

are followed by two minor seasons which repeat the cycle and form a minor dry 

season during August and September, and a minor rainy season during October 

and November •.. Although progressively modified Inland by continental factors, 

this general pattern persists over the southern two-thirds of the country. 
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But farther north, the four seasons merge Into only two; most of the 

rains fal I between. June and October; and the months from November to May 

are relatively dry. The contrast between rainy and dry seasons Is more 

pronounced than in the south. At Flrkessedougou, for example, average 

precipitation d~;-tng·the peak of the rains In August and September totals 

over 20 Inches, whereas the total for December and January averages cnly 
,..; 

about half an Inch • .. :.·~';" ,, '.'. ' 
~: . ~ 

Rel atlve·,·humfd lty fol lows trends s lml I ar to the ra Inf a 11 and Is h lghest 
\ . ,. \,. "< .. ,.-r~· ',•,-

dur Ing ralny,seasons. In the south the average Is above 80 percent for the 
' • ~ ',i ~~" •' 

~~, • .-i~ 

year, and both the annual and dl~rnal ranges are very smal I. Toward the north 
,. . ... ': .• ,, '. __ .,_. ·-'t ! • .. 

where the dry Ing effee:t:.of the. hannattan Is stronger, year I y averages are 60 
,. . 

to 70 percent, and. tho. ranges are much more pronounced. For examp I e, the 
. ··1 :~, . ;~_·' ·.· . . . .. 

average relative humldl~y ~t-Flrkessedougou varies from 45% at the height of the 

dry season In January to;ao% when the rains are heaviest In August. 
• 4 > • • 

' ' ' 
Temperatures· are· warm 'throughout the year; In the southern third of the 

0 

country average minimums during the coolest months' do'not.·fal I below 70 F. 
0 

On the other hand, average maximums during the warmest months may exceed 90 F, 

but only In the far north. Throughout the country, both the diurnal and annual 

ranges of .temperature are small, but the ranges, although remaining moderate, 
. . 

Increase progressively toward the Interior. 
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Countries with .MEP 

Republic ot Senegal 
~epublic ot Upper Volta 

2 
Countries without MEP 

Republic of Chad 
The Gambia 
Republic of Mali 
Islamic Republic of Mauritania 
Republic of Niger 

2 
Successful MEP 

Cape Verde Islands 

1 Stippled area on map 

B. Sahel1 

2 Malaria eradication/control programs 
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2 
Geography and Climate 

REPUBLIC OF SENEGAL 
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Situated at the western extremity of Africa's tropical zone, the Republ le 

of Senegal has an area of 78,684 square miles and a population of about four 

mil I Ion people. It Is bordered to the north and to the northeast by the 

Senegal River which sep~rates It from Mauritania; to the east by the Faleme, 

a tributary of the Senegal River which separates It from Mali; to the south 

by Guinea nnd Guinea-Bissau; and, to the west by the Atlantic Ocean. The 

Gambia constitutes a finger of ~errltory twenty miles wide and two hundred 
; . 

miles long that. thrusts. from the coast eastward deep Into Senegal • .. 
Senegal Is a flat country~ "lying In the depression known as the Senegal

Maurltan Ian .Basin. Altltudes of'more than about 330 feet are found only at 

Cap Vert and In: the southeast of the country. Even In years of average rain

fall, vegetation In most of northern Senegal Is I lmlted to fibrous grasses 

and thorn scrub. Southward more frees encroach upon the grassy, open areas 

and m lxed subtroplcal forests preva 11 ·In the extreme south,· part lcu I arl y be-·. . . . 

tween the. I ower reaches ·o'f the ·casamance River and the Border wl th Gu I nea-B I ssau. 

Senegal 1s climate Is characterized by relatively high daytime tP:".iperatures 

throughout .the year and a I ong annua I dry season. Because the country I les 
~ -~ . '" 

I ,~ ; ',. 

wel I south ·of the Tropic ~f Cancer, days vary less In length and solar radiation 

Is more Intense and persistent than In temperate latltudes. Warm, ilumld 

equatorial and maritime air masses shift northward during the first half of 

the year, generating ralnfal I In a broad contact zone or lntertroplcal front. 

The prevail Ing wind for the remainder of the year Is from the northeast -

the dry, dusty harmattan from the central Sahara. Interaction between these 
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two air masses produces a broad belt of Instability and rain In late summer. 

Average annual precipitation in sout~ern Senegal Is between f lfty and 

sixty Inches and is spread over a six-month period from May through October. 

In central Senegal precipitation measures twenty to thirty Inches and fal Is 

during the four months from mid-June to mid-October. The north receives less 

than twenty inches, almost al I of It I lmlted to the three months of July, August, 

and September. 
0 

Temperatures In coastal areas rarely fall below 60 F and dally, monthly and 

annual ranges are I lmlted. Inland, away from the moderating influence of the 
0 

ocean, seasonal dally temperatures reach as high as 100 F. The difference 
0 

between the mean month-I {maxima and m In Ima may be 35 F and the da I I y range can 
o· 

be more than 40 F. (\·narrow strip along the northwestern coast between Cap . . . 
. . . 

Vert a~d the border with Mauritania Is an exception to the otherwise relative 

homogeneous cl lmate. This area, Influenced by the trade winds from the 

Atlantic Ocean and the cool water of the Canary current, has temperatures 

somewhat lower and more uniform than those of the Interior and the rainy season 

Is a few weeks shorter. 

2 
Notes 

1. Eighty-two percent of the population I Ives In malarious areas. 

2. Senegal has a serious migrant labor problem. It has been estimated 

that 20% of the population Is canposed of migrant workers. 

3. The government has several water developanent projects which may present 

serious problems for malaria control activity. These are to: 

a. Consolidate and hold as much water as possible by coordinating water 

development projects with neighboring countries 



Senegal Cl lmate continued 74 

b. create a water supply network 

c. develop the Senegal River Basin - two dams are to be constructed. 

4. Drainage system In Dakar and Saint-Louis are Inadequate during the yearly 

floods. As a result, large areas of the city are flooded with contaminated 

water which serves as an Ideal breeding source for mosquitos. 

5. The rural health services are decentral I zed so that local authorities 

determ lne what projects w 111 be. In It lated. 
,- ; . ', '' ' ' ' \' ' ' ' ~ ' - '•. . '- ' ' . ' 



I. Country: Senegal 

II. Project 

Location: Th Jes 

Population: 494,000 

Time: 1953-1957 

Type: Piiot malaria eradication program 

Ill. Endemicity: Highly endemic except In arid part of country. 

I V. Par as I te 

Primary: P. falclparum (responsible for 99.5% of Infections) 

Secondary: f· malarlae (responsible for 0.5% of rnfectlons) 

V. Insect Vector 

Primary: A. gamblae; A. funestus 

VI. Type of I nvervent Ion 
. 2 '. 

75 

Insecticide: BHC used fran ,1953:-1955; QDJ',.'<2· Q/m ) used fran 1953 to 1957; . . .. 

ho. uses sprayed annual· '. \ 

Chefno.thet~py:. ·· Pyr I met ham lne (25'mg.> ,;~ tven waekly. 
I 

v11. Evaluation 

In treated areas, some decrease In malarla Indices were observed but 

Interruption of transmission was not achieved. After six ~1eeks of chemo-

therapy, the parasite rate dropped from 75% to 6% In children 0-14 years old. 

Between 1952 and 1955, the Infant mortality rates fell fran 177/1,000 to 

50/1,000. 

Some of th~ reasons given for failure to Interrupt transmission were: 

1. . Inadequate p I ann Ing, 

2. Not a 11 houses were sprayed, 

3. Only 50% and 70% of the population received drugs at t~o epproprtats 



Thies project continued 

times. 

4. Soot covered walls reduced the efficiency of the spray. 

5. Houses were nr~hatched :>r .replastered period teal ly. 

6. Nomadlsm. 

Reference: Afro Mata1·fa Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5, Sept£J111ber 1959. Malaria Yedrbook No. 2, WHO 

Reg Iona I Off ice for Afr lea. AFRO/MAL/7, December 1960. 
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4 
Geography and c·11 mate 

REPUBLIC OF UPPER VOLTA 

78 

Upper Volta Is a landlocked country lylng bdtween the Sahara Desert 

and the Gu I f of Gu I nea ·1 n the I oop of the NI !Jer RI ver. It Is border~d by 

Ivory Coast, Ghana, Togo, Benin, Niger, and Mal I. The land Is green to the 

south, w I th forests and fru It trees, and desert:..11 ke to the north. i"ost 

of central Upper Volta lies on a savanna plateau, 650 to 1,000 feet above 

sea I eve I , ~:l th f I e Ids, bushes, and scattered trees. 

Annual ralnfall varies from about 40 Inches In the south to less than 

10 Inches In the extreme north and northeast, where hot desert winds accen-

tuate the aridity of the region. There are several distinct seasons-warm 

and dry <November-March), hot and dry (March-May), and hot and wet during 

the rainy season (June-October). The country's main rivers are not navigable. 

The majority of Upper Volta's people are concentrated In the south and 

center of the country at densities sometimes ex~eedlng 125 per square mlles. 

This populatlon pressure,: rare In Africa.,; causes annual migrations of hund-
. ·; 

reds of thousands' of ·~pper Voltan~)tc:>'ttlti Ivory Coast and Ghana for seasonal 

agricultural work. 



I. Country: Upper Volta 

11. Project 

Location: Bobo-Dloulasso 

Population: 50,000 

Time: March 1953 to June 1960 

Type: Pilot malaria eradication program 

Ill. Endemicity: Holoendemlc 

IV. Parasite 

Primary: P. falclparum (resistant to pyrlmethamlne) 
: . ' ",. ",·, .. -., /.;.;;", ·.,/ 

Secondary: P. malar!ae 

v. Insect Vector 

Primary: A. gainblae (resistant to,Dleldrln); A. funestus (exhibits 

marked· exoph 11 y> 

VI. Type of Intervention 
2 . . . . 2 

Insecticide: · DDT (2.2 g/m ) or, 81-C (0.11 9/m ) annual or biannual 
. ( ___ - : . 

Chemotherapy: Chloroquine (600 mg) and pyrlmethamlne (50 mg) 

VI I. Eval uatlon · 

79 

Three types of. Intervention were tried: 1) spraying, 2) spraying with 

drugs only at the beginning and peak of the transmission season or twice 

monthly for four months, 3) spraying plus drugs twice a month from June to 

September. Although transmission was not Interrupted, the best results 

were obtained with method #3. Blannual spraying plus drug administration 

reduced the paras.Jte rates to 6% In children 2-4 years old canpared with 20% 

In areas where only spraying was used and 22% In areas where only drugs were 

used for Intervention. 
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Sane of tho problems contributing to the failure to lnter~upt trans

mission were: 

t. Seasonal migration of vii lagers during the harvest season 

2. The reduced effectiveness of Insecticides on soot co•1ered wal Is 

3. Local customs of steeping out of doors and outside evening gatherings. 

Refer~nce: Afro Malaria Yearbook No. 1, W~O Reglonal Office for Africa. 

AFRO/MAL/5, September 1959. Malarla Yearbook no. 2, WHO Regional 

Off fee for Africa. AFRO/MAL/7, December 1960. 



I. Country: Upper Volta 

11. Project: 

Location: Village of K0umbla 

Population: 350 people of al I ages 

Time: one year 

Type: Pilot malaria eradication program 

Ill. Endemicity: Holoendemlc 

IV. Parasite 

V. Insect Vector 

VI. Type of Intervention 
' .. 

Chemotherapy: Chloroqul.ne sulfate (5 mg/kg body weight) 

v 11 • Eva I uat Ion 

81 

The spleen, parasite and gametocyterates were reduced to orie-fourth 

of pre-Intervention r~tes. Whereas the antibody titer to the parasite was 
• '; 1_, : ft) [, .!;.:: .i:; t, ~{~.:~:;-- .,;; (:;' '"f f]t j . fi f -~ ;.:J ~~Y)VJ~- -~~(j !~ . :f -':\\',.ff. ' 

reduced markedly In children, no'changes were observed in the adult antibody 

titers. 



I. Country: Upper Volta 

11. Project 

Location: Bobo-Dloulasso, VIiiage of Wakara 

Population: 1, 100 

Time: 1961 (June) 

Type: Piiot malaria eradication program 

Ill. Endemicity: Holoendemlc 

IV. Parasite: 

Primary: P. falclparum 

Secondary: P. malarlae 

V. Insect Vector: 

Primary: A. gamblae, A. funestus · 

. Sec~ndary: .. A. n I I I 

VI. .Type of Intervention 
" .. 4., . ,.,. -:~· - • • i 

'· 
lnsecti c I de: 

, c;-,: .Le· --~ ''" : 

VI I. Evaluation 

Dlchlorvos {area sprayed with DDT prior to dlchlorvos 
3 

appllcatlon); one dispenser per 500 ft. 

82 

The· Insect le Ide was effective for three months dur Ing the wet season and 

f Ive. months d ur Ing the dry ·season. The paras f te rate In ch I f dren Cages 

1-9 years old) was reduced by 38%; parasite rates In Infants were reduced by 

55%. During the fol lowing transmission season (October 1961) the parasite 

rates began to rise fn Wakara and remained high through March, 1962. 

;t 

Reference: Bu 11. WHO 29:231<'35. 1963; Bui f. WHO 29:247-249. 1963. 
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3 
Geography and Climate 

REPUBLIC OF CH\D 

Chad extends north-south for more that 1,000 miles, from the Tropic 
0 

84 

of Cancer, which crosses the heart of the Sahara Desert at 23.5 N.,_through 

broad transitional zones of subarld and humid savanna to the edge of the 
0 

tropical rain forest at about 7.5 N. The average distance across the 

country from east to west Is 500 miles, and total land area Is about 496,000 

square miles. The nation is landlocked, having no easy or direct access to 

the sea. It shares frontiers with Libya, Sudan, the Central African Republ le, 

Cameroon, Nigeria, and Niger. 

The wel I-watered southern 10 percent of the country, which contains most 

of the productive arable land, consists of subtropical tree savanna and Is 

Inhabited by nearly half of the total population. Northward the land becomes 

a subarld transition zone (Sahel) of thornbush savanna and semldesert. The 
., 

sparsuly populated far north ls a rocky wasteland consisting of southern 

extensions of the Sahara and Libyan deserts. 

In the sourthern part of Chad (the Subtropical Southern Zone), the wet 

season extends fran April through October, bringing from thirty-five to fifty 

Inches of rain. Humidity during this time Is often about 80 percent, and 

temperatures are relatively high throughout the year. Daytime maximum temper-
o 

atures In Moundou are above 80 F even In January - the coolest month of the 

dry season - and In August, when the rains have some cool Ing effect. Temperature 

maximums during the hot months of March, April, and May are frequently above 
0 0 

100 F, and offlclal temperatures above 113 F. have been recorded In the months of 
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February, March, and April. 

North of the Chari River In the Sahel Ian Ceiltral Zone, the tropical 

rainstorms are weaker than In the southern prefectures. Fort-Lamy records 
0 

about twenty-five Inches of rain annually; maximum temperatures above 100 F. 

occur frequently, especially during April and May. Ouaddal Prefecture on 

the eastern border receives from 20 to 25 tnches of rain a year. 

Most of the northern half of Chad Cthe Saharan Zone) Is true desert, 

an extension of the Sahara. Much of this area receives only. traces of rain 

during the enttre year. In most of this area the average dally maximum 
0 

temperature Is about 90 F. during the coolest month of the year; absolute 
0 

maximums are above 115 F. Strong winds from the northeast create violent 

sandstorms. 

In the southeastern quadrant of this arid region, near the northern 

border of ~Jltine Prefecture, Is the Mortcha region. Dry for nine months 
. r . . . 

of the·year, the Mortcha region receives fifteen or more Inches of rain -,, . ' . 

mo~tly/durlng July and August. 
' 
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THE GAMBIA 

GeQ.q!aphr and c I I mate 

The Gambia Is located on the bulge of West Afr.tea and;compr'lses'a 
-~"· '"'~·-'"" ......... -~-"·· 

narrow strip of land 7 ta 20 miles wide along. the lower reaches of the 
··-·· 

Gambia River. It extends inland 200 miles from the Atlantic Ocean and, 
! 

,/ . 1 
except for the se,acoast, f s comp 1,,etel y surrounded by the Republ Jc of , . 

Senegal. 
.. I 

The Gambfa Is l_~w-fylng, with a maximum alT;ltud~ C?f:·,- 1,20 1 fp~tiab?Vt); 
,/ I 

sea level. Thlck'mangrove swamps border the lower half of the Gambia 
I ' - . 

l"Hver, where ~eg~tatlon often rises 100 feet. B~hlnd the mangroves are 
•. ·· -- ; i 

! ; i 
.. r:Jver t!f I ats" wh fch are submerged comp I etel y dur f ng the wet season, In r---,.- \ I 
some cases wfth salt water. Sand hi I ls and roJ I fng plateaus I ie farther 
I l, 

b~ck from the river\ 

The climate ls\s'i.i6'tropfeat .wJ..tht,ao,nl~l';'.kedlhot and wet season (Jrme-, v. --.. ~, l , .. I 

Oct~oer) and a co~~·~dry s~~~~'.}~ove,ir;~er-Af 11 >. Annua I ra l~fal I var 1_~s · 
\...~,- (~.; .,, -, .. .. : t .... -.-~·~-·- .... -· .......... ,.,_ ...... ~ '·' - _ ........ ~ _,! ~ 

from .fO to-SS-ICT,_SIJQ._ comes on I y .. ~-P ·the sunvner. Temperatu~es ·range.·fra~ 

60°F 1;931aqtJrl:thttlally~_r.~tures ~~xc;eedfng 90°F from April ta June,~ 
'\ ' 
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I, 5 
Geography p•;d Climate 

REPUBLIC OF MALI 

The Republ le of Mali is a hmdloc\;ed country •3ltuatcd Jn the heart 

of West Afr lea. 11' covers an area of 92, 700 square ml h;s, sharing c0ft1110n 

borders with Mauritania and Senog:al In the \>.'est, Algerir.l i:i ths north, Guinea 

and ivory Coast In the sou·th, and Up~:er \'olta and Niger in the east. Mal I 

Is a country of low relief .. , the highe,st point being tlomborl ~t 3, 170 feet, 

an isolated surrmlt. Only sane l3,5Cv square miles I }eat a,ltii'IJdas above 

1,650 feet, mostly around Adrar des lforas. The greater part of the surface 

is about 1,000 feet above sea lave~ and Is generally very flat, except for 

the slopes around the edges of a number of plate11us and a ff:is deep val lays 

cut into the less dissected parts of thc:>se plateaus. 

Ma II is div I ded into three c I I mat i c zones. The southern Sudanic c II mate 
0 

zone extends up to 15 N. It receives from .lO to 60 Inches of rainfall per 

year, the heavier falls being In the mor·e southerly areas of the zone. In 
0 0 

this zone average temperatures vary from 75 F to 95 F. Above the Sudanic 

climate zone Is the Sahel whose southern portions recelvu about 20 Inches of 

rain per year and whose northern areas receive about 7 Inches. Temperatures 
0 0 

vary from 80 F to 100 F. To the north of the Sahel Is the Sahara climate 
0 0 

zone where temperatures range fran 120 F to 140 F. Rain ln the Sahara Is 

sporadic and scanty. 

In all of these three zones, the climate Is hot and dry. There are 

however two major seasons. The dry season, which extends fran November to 

June, Is characterized by progressively rising temperatures, esp~~fally from 

April through June. Fran Novanbe:- through ,!anuary the al lza blows ~or.>! air . --1 < 
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from the northeast causing a brle~ cool spel I with t~mperatures falling to 
0 

70 F. In February, the _harmati'an blows hot dry air out of the Sahara, 

continuing on into June. During this period, temperatures in· the Sudainic 

' 0 
zone and Sahel rise to a daily average of 105 F. 

'.'·In' mid-.June the rainy season begins when a monsoo .. '"ind blows from the 

south\rwest bringing with it considerable moisture. The rainy season Is 

character I zed by a beginning and an end In which severe thunderstorms 

accompanied by much wind are common.· Most of the rain fal Is during July and 

August, usually every few days. It is rare for a daily rain to last for more 

than a few hours. The rainy season is fairly cool but humid. Once the rains 

end In October, the climate becomes warm Jgain and Is uncomfortably humid 

until the cool allze winds begin to blow. 
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ISLAMIC REPUBLIC OF MAURITANIA 

3 
geography and C 11 mate 

Mauritania Is located In northwestern Africa and ls bordered on the north 

by Spanish Sahara and Algeria, or. the ece;: '3r.d south by Mal I, on the south 

by the Senegal River and Senegal, and on the west by the North Atlantic 

Ocean. Of the total land area of 397,850 square miles, approximately two-

thirds ls part of the Sahara Desert, and the remaining third predominantly 

savanna grasslands. The virtually barren northern portions of the country 

are inhabited by nQmads (75 percent of the total population), while the 

near-tropical Senegal River valley and certain savanna sections along the 

southern border with Mall are the site of sedentary agricultural populations. 

It ls common to distinguish Mauritania by the prevail Ing winds which 

results In four zones: the Saharan 1~ne, the Sahel Ian Zone, the Senegal 

River Valley Zone, and the Coastal Zone. The Saharan Zone comprises the 

northern two-thirds of the country and has an annual precipitation of 5.8 

Inches. Varying from 5.7 Inches at Tldjlkdja In the southern Saharan Zone 

to ·1ess than t Inch In the far north, rain usuol ly fal Is during the hlverna~1e, '. 
or rainy season, lasting fran July to September and I~ the result of fortul-

' ' ·- ~ 1 

tous storms that dump large amounts of water In short periods of time. 
' , .-" \. 

Temperature In the Saharan Region has extrerne diurnal variations but 

minimal annual variations. During the wlr.ter, variations may range from an 
0 0 

early morning low of 32 F to a mid-afternoon high of 100 F. 
0 

During the sunmer, 
0 

temperatures range from 60 F Jn the mornings to more than 120 F by the after-
0 0 

noon. The mean yearly temperature at Atar Is 99 F In the sunmer and 68 F In 

the winter. The coolest months are December and January; the warmest, May, June, 



Maurlttsnla Cl lmate continued 

and July. 

In the Sahel Ian Zone, the Mauritanian steppes ancJ savrinn.;, grasslands 
._; : 1;'.:; \l;-~(lf\-'.--!t•;;'.,:} 

consists of an east-west belt with Its axis running through Bcuttllmit, Aleg, 
;' r·".,. ; ";.i 

Kiffa, 'Ayoun-el 'Atrous, and Nema. Great herds of cattle, sheep, and goats 

move across this zone from north to south fol lowing the season. 

Precipitation varies from the minimum of 6 Inches in the north to a 
' ,1 • j., 

maximum of 17.8 Inches at Kank~ssa In the south. The hlve;nage begins earl ler 
' 1 : 1 ·· L. 1 • '. " l: :t ·,· ', '. 1 

In the' Sahel than In the Sahara, about June, and lasts until October. Again, 
'{_ T-; !\.J(':! U ··,: , '. ~ '', i·_ ·l .':"· 'i ·1-~-1~ !i·:·; ~r;•: ·,' ~ 1 i·i:' ;· ; ; \ · 1 i: .. •:· t , 

annual variations are of significance: Klffa had 7.2 Inches In 1951, but 
efi~ ~~d (~1-•. ; ~ :ri I ~~'.;i_,q 1.1:~ !t~1rf;,.t :)1i~ ~-·:) '!'!F".'>~::·~."~ i~\ 1 ~-;,r::r;,_);! ."1 'i.~, 

21.5 Inches In 1936. 
nrli nno l ~~~ -?. 1 ·-.~ ~ t-~- ~?: r ;~ ~1r.-..:t},": r1: ~·1~J~_ .. hn 1:.i ·_,t~:~ ~ t !'::.v ·1 :-_;•?: i '.;; i ::dJt)r~'.-·.·-~ It~· ii ;t) : : · 

Altho~gh temperature extremes are somewhat less severe than .In the Sahara, 
.. anci~"f:;lu~.1c::! !c1'-J:j~·!u:)i ·::-~f: \1,-.;tn:JOJ~~ 1t) ·,Pi~~· ~;dt 0·11_~ i ir/~ dt\· .. : ~:-if.\J: ! ,~ · :· ::,· 

diurnal variations do range from 60 F to 70 F. The harmattan Is t~a pre-
d:;irLv .~:J'ii." p:t! 1 ;<:.v~ .... ~1 1~ c:.(~ '['.i 1li:i~;-r i·H1:~.~,C- d-~iut~,,!i1-.;;ib ·~)r n1::i-n"i:),.: i 1; 

val I Ing wind, but here It has a slightly higher moisture content than In the 
ff>iJHn~-):: ~_.::1 .::J:FJ\ '":,: ;~ :.,-,. ·-·;:~;· f;nn,·:':. nr,·1. ··1 -·~: .;~-1 :1_::,nn~~ "1~.1.:J'' n: ·~: 

Sahara and.thus slows rapid evaporation of surface water. 
:.3d't :·•t.1-·: r··.~--:,~~- -~, ·'.~. '(· i~: ··~·,·:r~:~ '} ,,:_:,-; ·.'. .-~~ .,.-;-~· ~-' \C· t.1· ;1_:-. 'J: j 

Ralnfal I In the Senegal River valley Is gener31 ly the highest In the 
i.i.l! T1.1 !H~;·· ; '·:.. 1;:·-.Jf1:t·..:: -<· :d::. '.'-;~;:;~ ) __ .'t;>'.! ; • ,·· •;1• .:, 

country. Ranging from 12 Inches to 26 Inches per year, precipitation begins In 
onoS f1L-"1r:.1 1 

;; ·1·.·1• :.-. • .... ·\·'. ;• 1. ,·!I ' : ~~. \ ' ' 

May and lasts until September. 
tepon~1n".1 !r' : .. ~!tt' :_-,.;::··,t_.'·-_. ~); ~;_.~ \'t 1 -::.u ·!! ..,,.:. , ,, :"'; .:··,~·_, 

'Temperatures.are cooler and are subject to less annual and diurnal 
-{ut·~ot -~o -;~:1?;.;.-·1 ',-_ ";· ,,. · ,«1:·; ... ;ir:·i--j'" ":i· , • ~- • 

variation. The mean yearly maximum and minimum temperatures for Kaedl are 
0 • ~9:l j i' t C - I ; 

94 F and 74 F, respectively. Humidity Is much higher along the river and 
tud 2n~J: ! ~:1 : ·;;;·,,: 1 ·:1·~·.'.·~· :P,-~ 

the air Is often clo1~ded by dense mists. During the ra lny season tornadoes '"'e 
nu ili(lj) f_n;r.~~~, ','' ., .••. , .,_., ~'.' .. 

a frequent occurrence. In this semi-tropical climate, uni Ike the rest of the 
"-iemn1u2 ~:>: ... -;· • ·:·: l' ... · 

country, malaria flourishes. 
- 1 er1c, •1:1 · 

In the Coastal or Sub-Canarlan Zone, rain fa I: is quite n:lnlmal. In 
fl i " '' 

Nouadhlbou It averages less than 1 Inch annually and occurs during the Saharan 
, Et n U '., t ._ • • . j ' • • ~. t. 

hlvernage In July-September. Temperatures are moderate, varying from mean 





ll02732 e-77 (&42188) 
Unme1i. Conform.I P.roJ1c~o2n• 
Standard par1il1l1 8 and 3 
Scale 1 ·1.300,000 
Bound.arr :Wl>f'W$C.it8Hon '!. 
not neceaartty ..;.;.mlftortUiU 

,. 
/ :· .. -·~.-,-c-, 

c:.. ' ... ~ • -. 

-• 

....... 

+ 

-· 7 · ..... _ 

Road 

Airport 



5 
Geography ~nd Cllmate 

REPUBLIC OF NIGER 

97 

0 

The Republic of Niger lies within the northern tropics, between 11 37 N 
0 

and 23 33 N. The greater area (over 386,000 square miles) stretches from 

the southern sahel northwards through a desert zone to the Tropic of Cancer, 

wh I I e a sma I I projection to the southwest (some 46, 332 square m 11 es) stretch\ls 

as far as the river Niger. This southwestern portion Is surrounded by the 

Repubrtcs of Mali, Upper Volta, and Nigeria. The eastern and northern borders 

of the large land locked Republic of Niger are adjacent respectively to ChHd 

Libya, and Algeria. 

The. I argest part of the country I les In a desert reg I on ( 1) , rece Iv Ing 

I ess than 12 J nches of r:a In per year. In th Is saharan zone, wh I ch Inc I udes 
. ' ~ ·' ·• ; ; : ·' ' ' . 

the vast districts of northern Tahoua, Agadez ana Bl Ima, and most of Goure 
' : .. : '-'1 -~· ' . • . . . \ '.. ~ -·~- ; ' • 

and N1Gulgnl, cu_l,tJ 1atlon Is Impracticable except around oases. South of 

this zone.stretches a.sahel Ian zone, running west to east, with ralnfal I over 

15 Inches, a savanna steppe with acacias, where most of Niger's cropland Is 
! . . 

located .•. Westwards and In the southwest, with Increasing ralnfal I~ trees 
I 

becane more abundant. Within the sahellan zone, several regions can be 

recognized. 

In the west are the dissected plateaus (2), stretching e&st as far as 

the Ader-Ooutchl, and the Niger valley (3) from Gaya north to Flrkou. The 

Dallol Bosso and Dallol Maourl which In the north constitute the mojor live-

stock zone of Azaouak district. Eastwards Iles a sequence of ,·eglons (5) 

which have strong links with northern Nigeria, namely Ader-Doutchl (Tahoua, 

Blrnl N'Konnl and Madaoua), the Goulbls <Maradl, Tessaoua and southern Dakoro), 

and Zlnder. The most eaRterly region Is the Manga region (6) from tha dugu 



Republ le of Niger Cl lmate continued .. 
,t,'l 

Yobe valley In the south to N1Gulgml on lake and westwards as far as Goure. 

' Ra)nfal I Is the most significant element In the cl lmat1a of Niger} 
:- : 1 : - -- ' ' • - - - - . ' ' - - - : - ._ • 1 : '. '1 _-- • '. - . -· . 1 - - ; --~ 

There ar~ extreme variations' both In amoun't an'd dlstr'lbutlon' of rain~ '.iie 

annuai ralnfa'll dlmlnlshes'rapldly,from south to north. 'At Gaya', In the 

extr~ine southw'esf at about 12°N, the annual ralnfal (Js '33 Inches and" 
•, ,,,.,, . ' 0 
It decreases northwards to 14 Inches at abbut 15 N (In the f13ti+ude of 

Tahoua and Goure) which Is re~iarded a'~ the northern I lmlt foi· 'c'u.ltivatlon. 

Agades, In the so'uth of the A Ir mass If, ·race Ives 4 
1 
I riches a year, wh 11 e 

the h I gher ·1 and of the mass If· race.Ives :rriore ra In' than the sur:.:ound Ing : 

deserts. 

; Tti'li ra'ihtad Is d-lstrlbuted very t.ineven'ly through the yec:ir. There Is 

one ·ra'lh 1Y''~e~l50rli;, start Ing w I th storms In May In the south, Ju I y further 

r·'•h~,-\ \(, !_-,~~':'. L, 11 , , , 

north'.''· ·Aug'us't ~-rs· the wettest month· and then the ra Ins recede between Sept-

ember \fod1 
'october!' ad:~rdlng to' the latitude. The rainy seaso.1 varies there;. 

forEi'·fr~rr ~fl'\.e mdrifhs ·:in' the: south t6 two1 rlionths In the north. 

· :NigerJ'Tl~s t'r(()h~ df' tn'e' hottest zon'es of the· world. Dally maximum 

temper'afi.ir'es .o'f~ver' lb41°F.occu~ l.n 'Apr'll;.tJ!ay, In advance of th:~ first ~alris. 
During the'ralny''sea&:o~;'th$y':'fa!'(to'5o°F, rise In October and .,:all again 

from December to February. Dally minimum tomperatures fluctuate In a sl.mllar 

,~,. -~-·~ ... ;·->"\ 1.:.::~-~-1 ,·1•,· ' . : \ ,,1 
way but the da 11 y temperature range rs much greater dur Ing the dry season 

than ·1n the.ralns, and Is also much lilgher in the north than In the soutii.' 

At 'NI am'ey' r n the southwest, absolute extreme da II y temperatures .are 43° F I'; 
. 0 ' ' ' 0 .o.' 

and 117 };' In the Air massif they can be 23 '1=- an'd 122 F~-
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CAPE VERDE ISLANDS 

4 
Geography and C 11 mates 

The Cape Verde Islands are located In the central Atlantic some 385 

''ml les off the west coast of Africa. The archipelago consist::; of 10 Islands 

•1and 5 Islets, which are divided Into windward and leeward groups. The six 

Islands In the wlrtdward group are Santo Antao, Sao Vicente, Santa Luzla, 

Sao Nicolau, Sal, and Boa Vista. The four Islands in the leeward group are 

Malo, Sao Tlago, Fogo, and Brava. Forty·percent of the people.live on the 

Island of Sao Tlago. 

Although the Islands are volcanic In origin, the only active crater Is 
t_! 

on Fogo. Cits most recent eruption was In 1951.) Three Islands - Sal, Boa 

Vista, and Malo,- are-);omewhat level and lack natural water suppl les. 
" . -·- -, -~~~' (:-· - . 

Mountains ~ver "f~200:>.tt. are found on the Islands of Sao Tlago, Fogo, Santo 

Antao, and Sao Nicolau. 

Al I of the fs·i·ands, but especial (y the windward, have been eroded by 
• L.I 

sand carded by high winds. On several of the mountainous Islands, sheer, 

jagged cliffs rise from the sea. Ge~erally the uplands 21nd coasts are devoid 

of natural vegetation, which Is largely confined to the Interior valleys. 



C. Equator~al. Africal 

Countries with MEP1 
United Republic or'cameroon 
Republic of Zaire 

Countrz without MEP2 

Central. African Republic 

l 
Stippled area on map. 

2Malaria eradication/control programs. 
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3 
Geography and Climate 

UNITED REPUBLIC OF CAMEROON 

103 

Camerqon covers about 183,500 square mlles In west-centra! Africa, 

forming an Irregular wedge extending northeastward from a coast! lne on the" 

Gulf of Guinea, an arm of the Atlantic Ocean, to Lake Chad, 700 miles 

In I and. The country has a 160-m II e coast I I ne on the Gu If of Gu I naa and 

approximately 2, 765 miles of border with six countries: Nigeria to the 

west; Chad and the Central African Republ le (CAR) to the nor~hsast and 

the east; and the People's Republ le of the Congo <Congo - formerly, Congo 

Brazzaville), Gabon, and Equatorial Guinea to the South. 

The country can be divided geographically Into four regl<>ns. The 

Northern Plains extends Into Lake Chad, where the borders of Nigeria, 

Chad, and Cameroon Intersect. The narrow neck of territory south of the 

lake is part of a shallow Inland basfn,.several hundred miles wide, which 

extends fn al I directions from Lake Chad. In the Central and Southern 
0 0 

PI ateaus, tl1e Adamaoua Pf ateau, I y Ing between 7 N and 9 N I at I tude, extends 

from the eastern to· the western border of Came;·oon at elevations that 

are everywhere more than 3,000 feet above sea level and average about 

4,500 feet. Surface features fn the central parts of this high plateau 

Include small hil Is or mounds cappeci by erosion-resistant granite vr gneiss. 

South of the Adamaoua Plateau begins a series of lower plateaus that extend 

throughout most of South Central and Eastern provinces at elevatlons averaging 

about 3,000 feet but descending gradually southward to the border and westward 

toward a ser les of terraces I ead Ing clow11ward to the coasta I p I a In. 

The Cameroon Mountains, the Western Highlands, ls the highest range In the· 
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country, extending southeastward from the C~meroon-Nlgerla border area at 

about 160 miles. It is less than twenty miles wide in most of the area 

nor·~hwest of Mount Cameroon, which divides the northwestern coastal plain 

from the broader lowlands in the central coastal area • . 
The narrow neck of Northern Province is among t~e northernmost area 

reached by moisture-bearing winds from the equatorial rain belt (Subarid 

north • Sout~erly and southwesterly winds bring about forty inches of rain 

annually to the Garoua area and about thirty inches to much of the area 

farther north. Most of it is concentrated in a five-month season (May to 

September) in the Garoua region and in a shorter season near Lake Chad. 

Daytime temperatures are usually high except durin~ and immediate!y after 
0 

late summer rainstorms. Midday maximums ar·e often above 90 F, especially 

during February and March, but nights are usually much cooler, at least 

during the dry months when the diurnal range often cov~rs thirty degrees and 

may be as much as fifty degrees. 

Much of the Adamoua Plateau Is an area of humid wooded savanna (central 

Savanna). At Hgaoundere, a town near the center of the Plateau and near the 

geometric center of Cameroon as wel I, annual rain fa I I Is about 59 Inches, twice 

as much as the average In the far north. The rainy season extends from April 

to October and is longer toward the south, where this region merges into the 

region of humid wooded savanna and forests. 

Much of this subequatorial central a1-ea is from 3,000 to 5,000 feet 

above sea level, and elevation tends to moderate temperatures. Records 

taken at Ngaoundere (3,600-foot el~vation) show average cal Iv maximums 
0 0 

rang Ing from about 82 F in June dur Ing the rainy season to 95 f In Man:.h a1' 
0 

the end of the dry season. Dally minimums are about 60 For slightly h]g~er 
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during several months of the sul!Jller rainy season. 

Winter is a period of low humidity, which.makes the area more comfortable 

for humans than the lower and wetter areas In the south and the southwest. 

Southward the lower plateaus become progressfve!y more rainy and humid. 
0 

Rainfall ranges from 60 inches per year in areas near 5 N latitude to nearly 

100 Inches in th~ southern section of the coastal plains near the town of 

Campo. Diurnal and seasonal fluctuations In temperatures and humidity are 

within narrow ranges, especially at the lower elevations and along the coast~ 
0 

Yaounde's temperatures are typical, having an average dally maximum of 82 F 
0 

and an average minimum of 72 F. 

Relative humidity Is not often below 50 percent~ and It Is frequently 

above 80 percent. Nevertheless, at 2,300-foot elevation, Yaounde and a 

large area to the north and east have a more comfortable cllmate than the 

southwestern coastal zone. 

The southern area comes under the Influence of equatorial alrmasses 

from the south as well as Atlantic alrmasses from the southwest. Among 

other complex climatic Influences, one re~ult Is a pattern that Includes two 

seasonal rainfall peaks annually and two seasons that are less rainy (some-

what Inaccurately known as the dry season and the I lttlF.J dry season). The 

rains are moderately heavy tn Aprll and May, tapering off to the little dry 

season (four to six Inches of ral.n per month). In June and July. Ralnfal I 

Increases to more than thirteen Inches per month In August ano September and 

then recedes to as lfttle as three to five Inches par month Jn December and 

January. 

In the Coastal and Montane Rain Forest, there Is no dry season; temperature 

and humidity change very little from day to day or from month to month. The 
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western mountains aro also a part of this rainy and humid zone, but altitude 

brings somewhat greater variations In the monotonous patterns of prolonged 

periods of cloud cover, heavy rain, and high humidity. Temperatures at 

the port of Douala, in the central coastal area, range from an average 
0 0 

dally high of 84 F to average lows of about 72 F; record highs in this 
0 

area are above 95 F. The average relative humidity Is between 85 and 

90 percent throughout the year. Rainfal I ranges from 100 Inches per 

year south of the coastal town of Krlb! to 158 Inches at Douala. 

Ralnfal I In the mountainous areas of Southwestern and Northwestern 

provinces varies greatly. Most areas, Including those as far Inland 

as the Bamenda Highlands, rece'lve between 60 and 130 inches of rain per 

year. Some areas In the coastal plalns and In the mountains near the . ''• . 

sea receive twenty-five Inches of rain per month In August and September, 

the wettest months. 

Mount Cameroon stands near the coast and catches the full force of the 

wet winds from the Gulf of Guinea. Turbulence Increases as the winds are 
. -··-

pushed upward. Rainfall Is heavy on the western slopes, sometimes continuing 

for days at a time. Stations on Mount Cameroon and on the neHrby coastal 

plain are among the wettest In the world; a total of 250 Inches per year 

has been recorded near the mouth of the Wourl River, and over 360 Inches 
i; '< 

In a small area on the slopes of Mount Cameroon. 
(,r~.•i. ·'.·r~~·. ~i ';•},"'t: ~" • ." ,f,;i_•c. ~) •'•:'• '·•· • 



I. Country: Camerex>n 

11. Project 

Location: Yaounde 

Popu~atlon: 130,000 

Time: 1953-1957 

Type: Pilot malaria eradication program 

Ill. Endemicity: Hyperendemlc 

IV. Parasite: Primary: P. falclparum 

Secondary: ·p. malariae 

Other: P. ovale ---
V. lnsaect Vector: Primary: A. gamblae, A. tunestus, A. mouchett 

Secondary: A. hill 

VI. Type of Intervention 
' .. :: '• '.':· . : : 2 
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Insecticide: One-half of the area was sprayed with DDT C2 g/m > twice 

yearly and the other half sprayed with Dleldrln C0.6 g/m >; 

'cx~le continued for two. years. 

VII. Eva I uat Ion 

In treated areas, the parasite rete In. Intents dropped to 0% from an 
- : ·,;' -~-; I ' 

lnltlar rate of 40% and In children 1-9 years to t-2% from an Initial rate ot 

60%. In 1959-1960, spraying of the total areas was discontinued and 

only the surrounding areas were sprayed <Surveillance Phase of malaria 

eradication scheme). 

Reference: Afro Malarfa Eradication Yearbook No. l, 1959. WHO Reglonel 

Off Ice for Africa, AFRO/MAL/5. Malaria Yearbook No. 2, 1960 • 
• 

WHO Regional Office for Africa. AFRO/MAL/7. 
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I. Country: Cameroon 

I I • ProJ ec1" 

Location - Northern 

Population: 400,000 

Time: 1953-1957 

Type: Piiot malaria er·adlcatlon program 

Ill. Endemicity: Hyperendemlc 

IV. Parasite: Primary: A. gamblae 

Other: A. coustanl; A. nlll, A. pretorlensls; A. pharoensls; A. ruflpes 

V. Insect Vector: Primary: P. falclparum 

Secondary: P. malarlae 

other:' P. ovate 

VI. Type of Intervention 

Insecticide: DDT was sprayed twice yearlyJ;SmalJer areas were sprayed 
t . 

either wltff eAc or oLb. 

v 11 • Eva I ua't Ion 

Mal aria Indices remained "high (82% lnltla"lly and 12% after Intervention). 
r 

Reasons given for failure to reduce transmission were: 

1. 

2. 

3. 

•-, I . ·, 

Local custons such as sleeping out of doors and replasterlng and rethatchlng 
houses per.lodlcaf,lx reduced th4it E!.ffectlveness of Intervention methods. 

tbnadlsm. 

The type, of construction used In .houses. reduced the effectiveness of the 
lnsectlc Ide to 6-8 week.$. 

4. Rains rendered most roads lmpassable,·therefore spraymen could not cover 
the entire area. 

The project was discontinued In 1961. 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Office for•Afrlca. 
AFRO/MAL/5, Sept. 1959. Malaria Yearbook No. 2, WHO Regional 
Off Ice for Africa. AFRO/MAL/7, December 1960. 



I • Country: Cameroon 

11. Project 

· location: Southern 

Population: 800,000 

Time: 1953-1957 

·Type: Piiot malaria eradication program 

Ill. Endemicity: Hyperendemlc 

IV. Paraslta, Primary: P. falclparum 

Secondary: P. malarlae 

Other: P. ovale 

V. Insect Vector, Primary: A. gamblae; A. funestus; A. moucnetl 

Secondary: A. nil I 

VI.· .Type of tnterventfon 
I 2 

.. ~lnsectfclde: :Ofeldrln ·sprayed yearly (0.6 g/m ) for e 1ght cycles. 

VI I. ~ Eva I uatlon 

A. funestus d I s~ppeared. .. A. gamb I ae was reduced s I gn I f I cant I y. 
' - ·_ ... ,:t.tf,. 

A. mouchetl stlll persisted, probably due to Its exophll le habits, but 

was susceptible to Insecticides. The transmission of malaria was not 

Interrupted and the spraying was discontinued In 1959-1960. . . 

Son)e of the problems associated with the campaign were: 

1. · A large number of houses were not sprayed. 

2. ffhe. p I anners assumed that no v 11 I ages ex I sted In the forest. 

3. There were too few spraymen and their supervision ~as poor. 
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Reference: Atro Malaria Yearbook No. 1, WHO Regional Office for Africa. 
AFRO/MAL/5, Sept. 1959. Malaria YearbOOk No'.' 2, \'/HO Regional 
Office for Africa. AFRO/MAL/7, Dec. 1960. 
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2 
Geography and Climate 

REPUBLIC OF ZAIRE 

111 

The Republic of Zaire Is an almost totally landlocked country strad

dling the equator In the heart of Central Africa. Embracing a total area 

of 905,400 square miles, Zaire ls the third largest country In Africa 

and Is roughly equivalent to the size of the United States east of the 

Mississippi River. The country's sole outlet to the sea Is a 20-mlle strip 

of land leading to the Atlantic Ocean. Zaire Is bounded on the west by 

the People's Republ le of the Congo and the Cab Inda enclave of Angola; 

on the southwest and south by Portuguese Angola and Zambia; on the east 

by Uganda, Rwanda, Burundi, and Tanzania's Lake Tanganyika; and, on the 

north by the Republic ot Sudan and the Central African Republ le. Its 

proximity to these nine African countries has facll ltated large refugee 

movements In and out of Zaire over the course of Its history. These 

continual migrations have also served as a vehicle for transmission of 

diseases from other countries to Zaire. 

The topography Is diverse, ranging from the large mountains of the 

Rift Valley In the east, among the highest mountains In Africa, marshes 

In the northwest, savannahs In the north and south highlands, and scattered 

woodlands In the southeast, to a dense equatorial rain forest In the central 

basin of the country, covering approximately 409,300 square miles. 

The Zaire River, from which the country takes Its name, Is the prin

cipal body of water In the nation. By volume, It Is among the largest 

rivers In the world, second only to the A~azon. Upstream, the Zaire 

River Is navigable to Kisangani. Rocky channels and waterfalls along the 
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west and south of the river make these sections unnavigable as It flows 

toward the Atlantic. The Zaire River Is navigable year-round, however, 

from Matad I , the nat Ion 1 s ma In par·t, to the po Int where It emr>t I es Into 

the Atlantic Ocean. 

Two principal climatic zones can be distinguished in Zaire: the 

equatorial and the tropical. Average rainfall In the area surrounding 
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the equator I~ high, an average of 70 to 80 Inches annually and the temp-

eratures are generally equally warm year-round with a mean average temp-
o 0 

erature of 75 F, v3rylng up to 1 annually. The tropical climate, zone, 

which covers the major part of the Zaire River system basin, has two main 

seasons: rainy, with high temperatures and rainfall averaging 39 to 60 

Inches and dry with generally gray skies, no rain and mild temperatures. 

Although exceptions do occur, the seasons are generally reversed In the 

two hemispheres: the dry season usually extending frcm November to March 

30 north of the equator ts concurrent with a rainy season south of the 

equator. This phencmenon plays an essential role In assuring regularity 

of flow of the Zaire River. Since the river covers an area both north 

and south of the equator, ra In falls. In Its bas In a 11 year round. LI ne 

sq~a 11,s, violent and potent I al I y destructive winds are common throughout 

the. Za I re . RI ver basl n where·:· they may occur up to 10 t I mes per month dur Ing 
i '. -· :. • ·- , •• '. ,.,, -. , __ - ' 

Notes 
2 

A. Support by.the Government of Zaire of malaria· control programs. 

t. Zaire has leglslatlve authority for Its malaria control program 

through the National Conmlsslon for Malaria. 
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2. The National Malaria Service has conducted sane spraying and 

larvlcldlng operations. These operations have been Inedequate 

due to lack of manpower, resources and professional expertise 

in entomology, parasitology and ~pldemlology. 

3. Antlmalarlal drugs are available to the population, however, 

they do not take advantage of the service. 

4. The country ls making serious ~ttempts to develop it's health 

services. 

B. U.S./A.1.0. Support of malaria control program~ 

The agency canpleted an agreement with the government of Zaire, In 1976 

to establish an Endemic and Communicable Disease Control Program <Project 

No. 660-058-60031). One canponent of the project was a malaria control 

program. The obJecttves of the program are: 

1. To establish the organtzatlcnal capability and the trained manpower 

to plan, develop, and execute programs for the control of malaria 

' and other vector-borne diseases in Zaire. 

2. To establish and successfully operate a pl lot project of malaria 

control In the Kinshasa Region and Jn one nearby rural area. The 

Indicator of success would be a significant reduction In the 

number of deaths, particularly In younger children. 

3. To extend and Integrate the principles and practlcAs of vector

borne disease control Into the permanent health def Ivery system. 

The technical assistance provided by the agency Includes one full-time 

trained technician experienced In the techniques of malaria and vector-borne 

diseases for a period of five years and the necessary assistance froin time 
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to time of malarlologlsts; entomologists, epidemiologists, and environ

mental sanitation specialists. The estimated cost for the first two years 

Is $134, 500, 000 • 

The project activities were described In the 1978 Annual Report of 

the Malaria Advisor and In the evaluation document <Development Support 

Bureau, Development Information and Utll lzatlon Office/AID). The principal 

activities were: 

- Geographical reconnaissance 

- Distributing chloroquine to persons under 15 years of age and 

pregnant/ lac1atlng wanen canplalnlng of fever. 

- Gathering of epidemiology data 

- Draining of ditches In four zones 

- Spraylng 8,000 houses with DDT 

- ldentlf lcatlon of A. gamblae 
• .;:- ·:· ' '.~) '~ .1 ,- .l . ' '.. . , , ' . ', ; • '·' 

- Determining the sensitivity of A;. gl!imbfae to OOT. 
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CENTRAL AFR I CAN REPIJBL IC 

• 5 
Geography and Climate 

The Central African Republ le is located at almost the precise center 
2 

of Africa, about 400 miles from the nearegt ocean. It covers 622,560 km 
0 0 

between the I.at i tudes 3 N and 10 N and Is surrounded by Chad on the north., 

Sudan on the east, Congo (Brazzaville) and Zaire on the south, and Cameroon 

on the West. 

The country Is a vast, wel I-watered plateau drained by t~o major 

river systems. The northerly sysiem drains Into the Chari Basin and even-

tual ly Into lake Chad. The southerly system drains Into the Oubangul, a 

confluent of the Zaire River. Navigation Is llmlterl to the Oubangul and 

short sections of the Lobaye and the Sangha. 

The republic lies athwart an upswell ing of the ancient basement plat-

form of Africa, which divides two major tectonic basins, those of Chad 

and of Congo. This dorsale, running west-east across the country, occupies 

more than half of the total area. !ts plateaus, carved from the Pre-Cambrian 

crystalline basement r~ks, average 1,800-2,000 feet In altitude, and Its 

penep I a In surfac~·, th~· watershed between the Chad and Congo bas Ins, Is .. 
I 

dan lnated by occas Iona I tnsel bergs - kaga - wh lch are usua II y canposed 
• t • 

' 
of granite Intrusions' In the Pre-Cambrian basement. 

In general ,,the climate Is tropical continental In type, ~Ith a short dry 

season, though there Is considerable variety of regional climates within the 

eight degrees of latitude across the country, with corresponding differences 

In vegetation. These blo-cllmatlc zones range from the equatorial at 

Nola In the southwest to the sahelo-sudanese at Blrao In the northeast. 
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The dry season starts In November and ends between March and June, 

depending on the locailty and on variations In annual conditions. There 

Is neyer total drought, and the seasonal rhythm of the climate Is balanced 

by the high pressure areas over north Africa and the south Atlantic. Average 
0 0 

annual temperatures are high, generally 77-79 F, but 75 F In the northeastern 

highlands. Annual ralnfal I amounts are moderate, ranging from 67 inches In 

the southern equatorial zones to 31 Inches In the northeast. Because the 

rainfal I Is adequate and the dry season Is short, climatic conditions 

favor a woodland-savanna vegetation and open forest over most of the 

country. 



Countries v:lth MEP2 
Mozambique3 

Southern Rhodesia4 

Republic of Zambia 

Country vithout ra:e2 
:Republic ot Milawi 

l 
Stippled area on map. 

D. South Central Af'rica1 

2Malaria eradication/control program. 

~ proposed but not initiated. 

4Not a.~ U.S./A.I.D. aasieted country. 
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MOZN"1BIQUE 

3 
Geography dn<: CI I mate 

Mozambique covers an area of 303,769 square miles, about twice that of 

California. Its 1,737 miles nt coast! lne run from the northern extremity 

of the country, at the mouth of the Rovuma River, to the southern-most 

point at Ponta Ouro. It Is bounded In the north by Tanzania for roughly 

480 mites aiong the Rovuma Rlyer. Its most extensive border, 975 mites, 

Is with Malawi, whlch-penetrat~s'the center; of northern Mozambique: 
. , ·, .. ". •; . 

approximately 200 miles of that border run.down the center of Lake Nyasa. 

There are 260 miles of front ler with Zambf a In the northwest and 765 m lies 

with Southern Rhodesia In the west; 'part of 'which Is along the crest of 

' the rugged Mashonaland Plateau. The southwestern and the short southern 

boundaries are with South Africa, about 305 miles long, not Including 
' ·. 

the extrooie southwestern border with Swazi IJ:1nd, which Is 65 ml les long. 

The Zambezi Valley divides the country Into northern and southern 

halves. 44 percent of Mozambique Is littoral lowlands and marshes, mostly 

south of the Zambezi and especially south of the Save; 17 percent Is low 

plateaus and hllls roughly between 600 and 2,000 feet high; 26 percent 

I~. high plateaus and hll Is between 2,000 and 3,000 feet high; and 13 percent 

Is mountains over 3,300 feet. The heaviest concentrations of populatlon 

are along the littoral and Its lrrmedlate hinterland, around the mouth of the 

Zambezi and near Its confluence with the Shire, and In the Angonla Highlands. 

Climate conditions are tropical. Ch~racterlstlcal Jy each year has a 

wet and a dry season. About four-fifths or more of the total annual ralnfall 

occurs durlng the wet season, lasting from October to April. Temperatures 

during this period are higher than average. The dry season, tasting frcm 
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April to September, Is cooler than average, and llttle or no rain falls 

during this period. Fluctuations In ralnal I often result In droughts that 

bring about famines. There Is no risk of frost, and lowland crops that need 

constant high temperatures and fairly abundant summer ralnfal I flourish. 

The warm Mozambique current, flowing south from near ihe equator, raises 

temperatures and humidity along the coast. The temperature range at Pemba 
0 0 0 0 

(formerly Porto Amelia) Is 70.5 F to 80 F and at Belra, 70 F to 82.5 F. 

Rainfall Is particularly heavy along the contral coast from Quellmane, 

which gets more than 48 Inches annually, to Belra, which gets more than 5o. 

North and south of this region the annual rainfall decreases. Along the 

southern coast It averages between 30 and 40 Inches; the northern coast gets 

anywhere from 24 to 48 Inches annually. Relative humidity follows the same 

pattern as rainfall along the coast, the highest year-round humidity being 

In the central Gl)astal region. Batra has about 77 percent; Pemba has 81 

percent. Humidity decreases to the north and south. 

Inland there Is considerable variation In the cl lmate, largely because 

of differences In topography and the presence of such large natural features 

as lake Nyasa. The northern region Is within the zone of tropical monsoon 

climate. Temperatures are relatively high with little variation. The 
0 

annual temperature range at Tete Is from a mean maximum of 89 F In the wet 
0 

season to a mean maxlmum of 69 F, which occurs In the dry season. Along 

the Southern Rhodesian frontler In northern Manlca Province, rainfall In 

places exceeds 64 Inches annually. A short distance to the north, In the 

Zambezi Valley of Tete Province, It drops tc1 between 16 and 24 Inches. 

The southern region Is In the subtropical anticyclonic zone. The 
0 0 

annual temperature ranges from 80 F to 65 Fat Maputo. It ls on the whole 
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much drier, particularly In the Gaza region, which Iles In the rain shadow 

of the Lebombo Mountains. Paturl, on t'..a western frontier of Gaza Province, 

has recorded a mean annual rainfall of about 12.8 Inches. In some years 

no rain tar Is at al I. 
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I. Country: Mozambique· 

11. Project 

Population: 1,500,000 

Type: Piiot malaria eradication program (proposed) 

Ill. Endemicity: Hyperendemlc Cln 1956, 53% of deaths In Africans was due 

to malaria). 

IV. P"raslte 

Pr lmary.: A. gamblae 

.. ~~condary ~;'.· A. funestus 

V •· ,· 1 nsect Vector .. ., 
Prlm~r/: · P. falclparum (responsible for .90 P.e~cent of lnfe.ctlons) 

others: P. vlvax, P. malarlae, P. ovale 

VI Ty'~e of · I ntervent I on 

ln'sectfclde: DDT spr;-aylng. 
• -~, I 

Chemotherapy: Antl-mal ar la.Is to. patlerits,canpl aln Ing of fever 
I 

VI I. ,. Eva I uatlon 
.. -~ ..... 

Potential problems for.control measures;were.themovement of farming 
' ' ·-i,_,;~:·t,.;c_!'-~:_;~~~:< ·_ . . >:1·-;-~l: ·1 __ ~'_,~-;~\c, .\.-, •'.":··> ; ,·_/ {- . 

conmunltfes during the harvest season·t:and th9,)n.lg~at(on of laborers to 

Nata I and Swaz 11 and. 

'!: 

Source: 
1

A fro Ma 1 ar I a Year Book No~ 1 , WHo Reg I one I Off Ice for Afr; ca. 

AFRO/MAL/5. September 1959. 
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3 
Geography and Climate 

SOUTHERN RHODESIA 

Rhodesia, located within the tropics In southeastern Africa, has a 

land area of approximately 150,820 square miles. The geologic base is 

primarily a portion of the granite plateau that under! ies most of the 

continent. The plateau rises In central Rhodesia to form an elevated 

savanna region, or hlghveld, from which the land slopes to three river 

basins: the Zambezi on the northern border, the Limpopo In the south, 

and the Sabi In the southeast. 

Through most of Its length the hlghveld Is between 4,000 and 5,000 

125 

the t~rrltory's major river basins. On Its northwestern and southeastern 

slopes, the hlghvold merges Imperceptible Into the mEtdlum altitude wooded 

grasslands (mlddleveld), generally defined as the area between 3,000 and 

4,000 feet In elevation. In the southeast the lowveld, which Is generally 

considered to Include the land below 3,000 feet, extends from the ncmlnal 

edge of the mlddleveld to the southery and southeastern borders, covering 

nearly one-f lfth of the territory. 

Throughout most of the hfghveld, dally maximum temperatures are between 
0 0 0 

80 F and 90 F for most of the year. Temperatures above 90 F are recorded 

during ·september, October, and November (the early months of the warm season). 

By the end of November the earl lest rains and associated partial cloud cover 

have a slight cooling effect. Temperatures are actually sl lghtly lower 

during December, January, and February (the height of the southern summer) 

because these are also th~ wettest months of the rainy season. In the 

hlghveld accumulated daytime warmth dissipates quickly after sunset, and 

nights are cool. Nighttime frosts occur In July, which Is the coolest month. 
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Annual ralnfal I In the upper levels of the veld ranges between 24 and 

32 Inches and may be higher In a smal I area near Sal lsbury. Although most 

rainstorms occur during a p~;!od of only three months, this Is not a time 

of continuous cloud cover. Many of the rainstorms are brief, and rainy 

days are Interspersed with periods of bright weather. 

The eastern highlands have a cooler, wetter climate than that of the 

hlghveld. The area usually receives between 40 and 70 iriches o·~ rain per 

year. 

The middle veld regions on both flanks of the central hlghveld are 
, '" 1• 

sanewhat warmer and drier than the uplands •. Annual rainfall averages 16 

to 24 Inches In the middle elevations on the southeastern side of the high-

veld and as much as 32 Inches In the northwestern and northern sectors. 

Rainfall declines to less than 16 Inches per year in most lowveld areas. 

Be.lfbr ldge, on the southern border In the colony's most ar Id reg Ion, may In 

some years receive less than two Inches of rain In January, Its wettest 
' 

month. Daytime temperatures In the lowveld In both the Limpopo and Zambezi 
0 

river basins may exceed 100 F. There Is less nocturnal dissipation of 

surface warmth after nightfall than In upland regions and a sanewhat higher 

average relative humidity, despite the scarcity of rainfall. 



I. Country: Southern Rhodesia 

11. Project 

Location: 13 native reserves In 1951; .45 native reserves In 1956. 

Populatlon: 200,000 in 1951; 670,000 in 1956; 900,000 In 1959. 

Time: 1949-1960. 

Type: Malaria eradication program 
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.Ill. Endemicity: Hyperendemlc In Zambezi basin; seasonal on central platea~ 

IV. Parasite 

Primary: P. falclparum (responsible for 95 percent of Infections) 

Secondary: P. vivax; P. malarfae · 

V. insect Vector 

Primary: A. gamblae Cexophfflc, and feeds on man and animals); A. funestus 

Others: A. coustan I ; A. ruf I pes; A. pretor I ens Is: A. I eeson I 

VI. Type of . Intervention 
2 2 

Insecticide: Annual spraying of BH:: (40-80 mg/ft > or OLD (80.5 mg/ft ) 

Chemotherapy: Chloroquine and pyrfmethamfne given at the beginning and 

ending of the transmission season. 

VI I. Evaluation 

.: The results varied as shown fn the appended table. In July 1959 when 

spraying was resumed, malaria transmission was interrupted In the western 
'· ,. . ,. . 

section only Cpopulatfon 120,000). Some European farms and native reserves 

had an overall parasite rate of 13 percent. Although no more than 60 

percent of the population received chemo-prophylatlcs, the parasite rate 

was reduced fran 18 percent to 2 percent. 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Off Ice for Africa •.. 
AFRO/MAL/5, Sept. 1959. Malaria Yearbook No. 2, WHO Regional 
Off Ice for Africa. AFRO/MAL/7, Dec. 1900. 
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Ref: Afro Malaria Year Book No. 1. WHO Regional Office for Africa. 
AFRO}MAL/5, September 1959. 
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3 
Geography and Climate 

REPUBLIC OF ZAMBIA 

130 

Zambia, formerly Northern Rhodesia, Is In south-central Africa. It Is 

bordered by Zaire (formerly Congo, Kinshasa), Tanzania, Malawi, Mozambique, 

Southern Rhodesia, Namibia (South West Africa), and Angola. The country 

measures over 800 miles In Its longest east-west axis, and 700 miles north-

south, covering approximately 290,000 square. miles. Most of It Iles on a 

portion of high plateau extending fran South Africa northeastward to the 

Red Sea., It consists of two major geographic areas partially separated 
. t .... 

by a sat lent cal led the COngo <Kinshasa) Ped lcle, extend Ing southeastward 
.1; 

between.}the sem far Id western reg Ion and the swampy Lake Bangweu I u area 

located In the northeastern part of the country. 

The sharply def lned wet and dry seasons are sal lent features of a 

tropical savanna region tempered by altitude. There are three def lnable 

seasons: cool and dry, from May to August; hot.and dry, from September to 

November; and warm and wet, during t~e rainy season fran December to April. 

In. much of the plateau areas pbove 4,000-foot elevation, the mean 
0 0 

temperatures for August, the coldest month, range between 26 F and 65 F ; 
0 

during the warmest months, October and November, they range between 85 F and 
. 0 • 

90 F •. A second period of high temperatures occurs In April and May, when 

the rainy season draws.to a close. For fully half the year, during the cool 

season fromMay to October or November, there Is I lkely to be no rain 

anywhere In the country. During this season the weather Is clear and the 

nights crisp. There are occasfonal frosts, and thin Ice forms on quiet 

pools of the hfgher areas. 
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The southern arP-as are: In general, the areas of lower altitude, below 

3,000 feet, and therefore have higher temperatures. Thus, areas In the 

Luangwa and Zami'>ezi Valleys are wanner than the upland swamps and savannas 
0 

between Lake M~eru and Lake Tanganyika, which are 9 nearer the Equator. 

Although the annual ralnfal I In these southern valleys ls low, they are 

humid and dlseeise ridden during the rainy months. 

In the central highlands and In the Copperbelt ralnfal I ranges from 

approximately 25 Inches on the plateau north of Livingstone to 50 Inches 

or more near the Congo Pedlcfe. Westward from Livingstone Into southern 

Barotse Province, rainfall shades downward from 25 Inches annually and Is 

less dependable. This Is semldesert, sparsely populated and cl lmatlcally 

related to the Kalahari Desert of Botswana and South-West Africa. 

The northwest border area, from the Copperbelt westward to Angola, and 

most of northeastern Zambia, including Lake Bangweulu, receive about 50 

Inches of rain a year. Lusaka and the adjacent highlands occupy a trans

ltlonal zone between the heat an~ drought of the south and the heavy rains 

of the north. Most of the'central hlghlands and the Copperbelt area enjoy 

a falrly comfortable plateau cl lmate. 



I. Country: Zambia 

11. Project 

Location: Kabwe, Central Province 

Type: Pilot malaria eradication program 

111. End em lei ty 

IV. Parasite 

Primary: P. falclparum {responsible for 90 percent of Infection) 

Secondary: P. ovale 

V. Insect Vector 

VI. Type of Intervention 

132 

Chemotherapy: Chloroquine was given biweekly between November and ~1arch 

and drug administration coincided with the malarial 

transmission season. 

/II. Evaluation 

Two groups with the appropriate controls were tested. In both experi

mental groups, the crude parasite rate was lowered by 40-50 percent compared 

with the controls. However, transmission was not Interrupted. 

Reference: WHO/MAL/75.845. 
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3 
Geograpt1y and C 11 mate 

REPUBLIC OF MALAWI 

Mal awl, an Inland nation In southeastern Africa, Is wel I within the 

134 

southern tropics. Its territory extends north-south for 560 miles at an 

average width of less than 100 miles In a southern segment of the East 

African Rift Valley. Within Its borders are about 36,325 sq. miles of 

I and, p I us 9, 425 square m II es of water area, most I y In Lake Ma I aw I and 

two smaller lakes. 

The prevailing climate ranges from warm to hot, and there are distinct 

annual wet and dry seasons. Malawi's warm season, which Includes the wet 

season, extends from September or October to March or April. The rest of 

the year 'Is sl lghtly cooler and much drier. Ralnfal I f s very sparse from 

May through September, when most areas receive less than one Inch per month. 
' ' . ' ' ', \ 

About 90 percent of the country race Ives between 30 and 60 Inches of 
"i • 

. ra In fa I I per year. FI ve percent of the country, most I y ,'In the I ower e I e

vat Jons of the Shire Valley and In the Rumphf area of the Northern Province, 
' \ . ' 

records ,20 to 30 lnche,s. The remaining 5% also Includes two widely separated 

regions - the Mulanje and other highlands, In the southeast and long 

segments of the lake plains, In the Northern Region. These areas receive 

~Oto 100 Inches of rain per year, well above the national average. 

Low attitude areas such as the lower Shire Valley are usually very hot 

and humid during the rainy season. The relative humidity Is usually be

tween 50 and 80 percent In most of the country, even during the dry season. 

Temperature decreases as attitude Increases and Is usually bearable on the 

mldlevel elevations, such as the plateaus and highlands around Liiongwe 

and Zomba, or at higher attitudes. The monthly average temperature at 
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0 

Liiongwe, for example, Is about 58 F In July, the coolest month, and about 
0 

74 F In Ncvember, the warmest month. Mean maximum temperatures at this 
0 0 

altitude (approximately 3,400 feet) are frnm 80 F to 90 F, In November 
0 0 

and 40 F to 50 F, In July. 

Areas 4,000 to 4,500 feet above sea level usually have a relatively 
0 

comfortable mean maximum of about 75 F and an absolute maximum of about 
0 

92 F. Night frosts occur during July In areas above the 8,000-foot level 

on the Nylka Plateau and the upper levels of the Mu!anje Mountains. 

The Mulanje Mountains' upper level Is no more·; n 75 miles from the 

locale of Malawi's opposite extreme In temperature, the Nsanje area In 

the lower Shire Valley, only 200 feet above sea level. Nighttime temp-

eratures remain uncanfortably high at this low altitude, and frosts are 
0 

unknown. A high mean maximum,. about 89 F, prevails In the riverine area, 
. .,, ,;~. . ··o 

and an absolute maximum above· 100 F Is of11en recorded during October and 
r ';; ·., _;, / 

November. 



E. 

Countries vit-h ~ 

Republic of Botswana 
Kingdom of Lesotho 
Republic of South Africa3 
Northern Transvaal 
Northern Natal 
Kingdom of Swaziland 

1 Stippled area on map. 

1 Southern Africa 

~aria eradication/control program. 

3Not an U.S./A.I.D. assisted country. 
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138 
REPUBLIC OF BOTSWANA 

2 
Geography and Climate 

Botswana Is situated In the center of southern Africa, bounded by the 

Republ le of South Africa to the south, Southwest Africa (Namibia) and the 

Caprlvl Strip to the west and north, and Rhodesia to the east. There Is a 

direct I Ink with Zambia at a point on the Zambezi River. The country has 

an area of 220,000 square miles, comparable In size to the State of Texas. 

Cl I mat lea 11 y and geograph lea 11 y Botswana Is a I so s Im 11 ar to Texas. The 

area, a vast tableland with a mean altitude of 3,300 feet, Is divided Into 

three reg Ions. 

Eighty percent of the population I Ives In the east, where soil and 

ralnfatl are sultable for dryland farming. Here rainfall averages 19.7 

Inches In the southeast and 11.8 Inches In the eastern central district. 

Rivers In this region flow Into the Limpopo, which marks the border with 
• 

South Africa. 

The northwest and northern part of the country are covered by the 

Okavango River Delta. The.water from the delta drains Into the center 

of the country and the Makarlkarl Salt Pan, and Into Lake Ngami. The Chobe 

River In the north marks the border between Botswana and Caprlvl, and 

flows Into the Zambezi above Victoria Falls. 

The Kalahari CKgalagadl) Desert covers much of the central and southern 

region of the country. This desert Is a rolling sandy area covered In part 

with grass and bush. There Is no surface water In the Kalahari, and rain-

fall averages less than 9 Inches. Underground water is available from 

boreholes In the grazing areas on the edges of the ~esert. 

The climate Is tropical In the north and temperate In the rest of the 



Botswana Climate continued 139 

0 0 

country. Temperatures vary from a mean of 56 F-87 F In January, the hottest 
0 0 

month, to " ~ean of 41 F-74 F In July. Ground frosts occur during the winter 
0 

months, but the days are warm. Temperatures reach 100 F In surrmer, but 

lack of humidity lessens the discomfort of the heat. Rains occur between 

October and April. 

2 
The Malaria Situation Jn Botswana 

The dry climate In the heavily populated areas restricts the Incidence 

of malaria In Botswana. Malaria was responsible for 3.5 percent (52 cases) 

of the reported ou~-patlent visits In April, 1979. (The leading cause of 

hospitalization and deaths was tuberculosis.) 

Health services are unevenly distributed between the urban and rural 
( , ' 

conmunltles. Existing facilities consist of 14 hospitals, 8 health centers, 

37 clinics and 160 health posts. There are 52 medical doctors In Botswana 

and the ratio of physicians to population Is 1/12,500. 

The migration patterns In Botswana are varied. There Is a seasonal 

movement between tribal villages, agricultural land and cattle posts as 

well as Internal rural-urban migration. laborors show a seasonal migration 

pattern to areas outside the country. 
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2 
Geography and Climate 

KINGDOM OF LESOTHO 
141 

The country of Lesotho Is roughly the size of the State of Maryland, 

covering 11,716 square miles. The country Is largely mountainous and is 

comp I etel y sur-rounded by th,a Republ le of South Afr lea. Its boundar Jes 

were determined polltlcally and mllltarlly without regard to its potential 

vlabll ity as an Independent pol ltlcal entity. Three-fourths of the country 

Is covered by foothills and mountains of the Drakensberg Range, rising to 

11,000 feet above sea· level. TherElf!lalnlng one-fourth Is lowland, 5,000-6,000 

feet In altitude. The lowlands support about 50 percent of the population 

and produce most of the agricultural crops. Mixed farming Is practiced In 

the foothills, which cover 16·percent ~f the total land area and support 
; 

some 30 percent of the population,. Tile remcdnlng 20 percent of the population 

Is largely engaged In herding In the mountains, which extend over 57 percent 

of the n~tlon 1 s land. 
'. 

'"'" ,·.' 0 0 
The'clfmate Is temperate, varying from 20 F to 90 F In the lowlands. 

In the mountains, the winter temperature reaches below zero. Ralnfal I 

averages 28 Inches per year In most of the country, and most of the rain 

falls between October and<Aprll. 

2 
The Malaria Situation In Lesotho 

The high altitude and a temperate climate are largely responsible for 

the absence of malaria and other tropical diseases <schlstosomlasls, trypan-

osomlasls, and onchocercfasfs) endemic In many parts of Africa. The most 

: frequent cause of hospitalization and death Jn 1974 were respiratory diseases. 
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14.J 
REPUBLIC OF SOUTH AFRICA 

Geography and Climate 

The Republic of South Africa Is the southernmost country of contin

ental Africa. Its western limits are formed by tho coastline of the 

Atlantic Ocean and Its southern and eastern extremities uy the Ind Ian 

Ocean. It shares Inland frontiers with South West Africa (Namibia) In the 

northwest, Botswana and Rhodesia In the north, and Mozambique and Swazi land 

In the northeast. South Africa's terrltorlal landmass completely surrounds 

the small Independent state of Lesotho. The country's four provinces are 

Transvaal, Cape Province, Natal, and the Orange Free State. Covering an 

area of 472,500 square miles, the couniry measures nearly t,000 miles In 

Its longest east-west axis and over 700 miles from north to south. 

The major 'topographical features are a broad and lofty Interior plateau, 

a steep semicircular escarpment that surrnunds the plateau, and a narrow 

belt of coasial lowlands on the west, south, and east. The country ranges 

from temperate and subtropical farmland, grassland plains, and verdant 

valleys to craggy mountain pee~s, semiarid scrubland, and sparsely Inhabited 

desert. Approximately 70 percent of the land consists of mountains and seml

desert, and no more then 15 percent of the country Is cultivable. 

The country has a variety of cllmatlc conditions, largely because of 

topographical diversities and the effact of the ocean currents. The south

western cape ar·ea enjoys a Med I terrane1an c 11 mate; the Inter I or Is sem I ar Id; 

and subtropical conditions exist In northeastern Transvaal and eastern 

Natal. The annual average ralnfal I for th9 whole country Is about 17.5 

Inches. It Is unevenly distributed both seasonally and geographically, and 

about two-thirds of the country receives less than 15 Inches a year. Drought 

conditions occur frequently In many regions. 
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I. Country: South Africa 

11. Project 

Location: Northern Transvaal 

Type: Malaria eradication program 

111. Endem le ity 

IV. Parasite 

Primary: P. falciparum (greater than 95 percent of Infections) 

V. Insect Vector 

Primary: A. funestus, A. gamblae 

VI. Type of Intervention 

Insecticide: DDT - residual spraying and larvltldlng. 

Chemotherapy: Antlmalarlals used to combat epidemics 
l: i . : . 

Engineering: Bui It dwelllngs away from breeding places; drainage. 
;, ·-:-:-~!- ! ·: '._·. 7:'~-.i~:, -·~. 

Other - Inhabitants sreep Indoors. 

VII. Evaluatlon 

The attack phase of the mal ar ta erad I cation program star-'.·ed In 1940. 
-. 1"""'-. : '.,_\.U\tr '. -, :.._ . ... . ~ , ~,.. 

The Incidence ot malarla Is down to 0.5 percent. The behavior of A. gamblae 
.. , . 

has changed from anthrophll le to zoophlllc and feeds outdoors as wel I as 

Indoors. 

The low rate of transmission may have b9en contributed to: 1) a small 
~-l -:.· :.,.; :C· :· 

populatlon of A. gamblae resistant to DDT or 2) a variant of A. funestus 
' > -· .. ,,: ~ '.; - , ~ 

resembling A. aruni Sobtl which Is abundant In the erea, Is anthrophliic and 

Is found mostly out of doors four hours following dusk. 

Reference: South African Med. J. 48:1265-1269. 1974. Bull WHO 55:95-103. 
1977. 



I. Country: Union of South Africa 

11. Project 

Location: Northern Transvaal 

Population: 500,000 

Time: 1959 

Type: WHO assessment of malaria eradication program 

Ill. Endemicity: Low Csmal I foci of endemicity) 

IV. Parasite 

Primary: P. falclparum 

Other: P. malartae 

V. Insect Vector 

Pr I mar y : A. gamb I ae C zooph I I I c) 

Vt. Type of tn'terventlon: Larvlcfdlng end reslduaV'spraylng. 

VI I. Evaluation 
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The Indigenous parasite rate In Infants had been reduced to 0.9 percent. 

The WHO team suggested the use of DDT Instead of BHC and to continue residua! 

spraying In areas where the parasite rates were evident. The migrant 

laborers presented a smal I problem since they were carrle;·s of the mat aria 

paras I te. 

Reference: Malaria Year Book No. 2. WHO Regional Office for Africa. 

AFRO/MAL/7. December 1960. 



I. Country: Union of South Afr!ca 

11. Project 

Location: Northern Natal 

Time: 1959 

Zone 1 - Transmlsslor. 
Zone 2 - Consoladatlon 
Zone 3 - Vigilance 

- Population: 
- Populatlon: 

Type: WHO assessment of malaria eradication program 

Ill. Endemicity 

IV. Pdrasite 

V. Insect Vector 

100,000 
75,000 

Primary: A. gamblae Cexophlllc behavior suspected); A. funestus 

VI. Type of Intervention 
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Residual spraying with DOT; Zone 1 - sprayed twice yearly during trans-

mission season; Zone 2 - sprayed once yearly; Zone 3 - spraying discontinued. 

VI I. Eva I 11atlon 

WHO team proposed the following: Zone 1 - two spr~ylngs annually for 

three cycles; Zone 2 - spraying only to prevent foci of transmission fran 

developing; Zone 3 - free of malaria. 

Source: Malaria Year Book No. 2. Who Regional Office for Africa. AFRO/ 

MAL/7. December 1960. 
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I. Country: South Africa (Northern Transvaal 

II. Project 

Location: Makonde, Komatlpoort, Tshlmbupte Mhlnga and Mutele areas 

Time: April 1979 

111. Endemic lty 

IV. Parasite 

V. Insect Vectors: A. marshalll normal form, A. arunl, A. pretorlensls, 

A. marshalll pale form, A. funestus group, A. gamblae 

complex, A. ruflpes 

VI. Type of Intervention 

Insecticide: DDT 

VII. This was a monthly report of an ongoing malaria project In the Northern 

Transvaal, South Africa, which sunmarfzed the entomology, serology and 

parasitology data collected In the four areas.. In OOT treated housos, no 

anophellnes were found In pyrethrum sprl'ly catches. Only In the Makonde 

and Komatlpoort study l'lreas were l'lnophe.f ines ceught biting humans between 

6:00 p.m. l'lnd 9:00 p.m. 

During 8 four week period 151 cases of ml'lfl'lrfa were reported, of which 

30 were act Ive cases. On I y four-tenths percent of the 33, S:H b I cod smears 

examined were positive for Plasmodfum. 

Reference: ~Int WHO/South Afrlcl'ln Operational· Research Project on Malart8 

In South Africa. April 1979. 
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KINGDOM OF SWAZILAND 

2 
Geography and Climate 

Swazi land Is a smal I landlocked country surrounded on three sides by 

the Republic of South Africa and sharing a 70-mlle border with M:>zamblque. 

The area of the country Is 6,705 square miles. It Is roughly the size of 

the State of New Jersey. 

The land Is d'tvlded geoeraphlcally Into four distinct paral lei north/ 
·"' ' 

soutti.reglons~ The we~feri;·~~·:,:··r'eglori '1
1

s mountainous hlghveld (900-1,800 
'. '~ ~ ~~ ,;,'.!:~·\·, ... - • 

meters above sea I ev;el )'. Here 'the c I I mate Is temperate and ra Inf a 11 ade-
t ,.\! 1 .. 

quate to su'pport"ptnefore~ts, diversified agriculture, dairy fanning, and 
. ~ '-., , ,· r· ..... ·~ ; 

sheep grazing <with 49~'5Jnches mean annual ralnfal I). The mlddleveld 
' , 

(300-1,000 meters) Is subtropical and drier, with 36.7 Inches of rainfall, 

I ' .. 

and supports cattle grazing and Irrigated farming of corn, cotton, citrus,· 

pineapple, rice, and tobacco. The lowveld (60-700 meters) Is a subtropical 

and semi-arid savanna with 25. 7· Inches of ralnfal I. Crops grown In this 

region Include sugarcane, rice, citrus, Ci; 1:t' cotton, with Irrigation. The 

eastern region, the Lubombo Plateau, Is sl~llar In altitude to the middle 

veld and averages 30.7 Inches of rainfall. ·Cattle ranching and sane mixed 
. t 0 

fanning Is practiced In this area. Aver~.ge temperatur,es v.ary from 60 F In 
0 

the hlghveld to 72 F In the lowveld. 

2 
The Malaria Situation In Swaziland 

Although the major causes of morbid 1.!.Y.. -~nd morta.ltty are gastroentes

tlnal and resplratcry track Infection, malaria Is potentially a problem. A 

malaria eradication program started In 1945 was successful In reducing the 

known cases from 6,850 to about 300 Indigenous cases In 1971. Even with this 
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s~all percentage of cases (0.7 percent), the government considers malaria 

a major health problem. With an estimated 18 percent of the labor force 

being migratory and the annual rainy season, constant vigilance- Is necessary. 

Health services are available In urban areas and almost nonexistent In 

rural area5. As of 1974, there wera 53 doctors (overal I physician to pop

ulation ratio of 1/9,000). The country has 11 hospitals and 57 cl lnlcs. 



I. Country: Swaziland 

II. Project 

Population: 237,041 

Time: 1959-60 

Type: WHO assessment of malaria eradication program 

1~ 

I II. Endemicity: Overal I parasite rate was 0.13 percent Including Imported 

cases. 

IV. Parasite 

V. Insect Vector 

Primary: A. gamblae Cexophlllc, exophaglc and zoophl!lc); A. coustanl 

(anthropophlllc and zoophlllc) 

VI. Type of Intervention 

VII. Evaluation 

Areas were sprayed from 1951 to 1956 and spraying was discontinued 

two years after no cases of malaria were found. People living near 

the Irrigation schemes as well as migrant workers receive pyrlmethamlne 

every two weeks during the transmission season. The territory was under 

active survell lance as of 1~59. 

Source: Malaria Year Book No. 2. WHO Regional Off Ice for Africa. AFRO/ 

~n.~~~1~. 



Countries with ~ 

Empire of Ethiopia 
Republic of Kenya 
Somalia Democratic Republic 
Republic of Tanzania 
Uganda 

2 
Countries without MEP 

Republic of Burundi 
Republic of Djibouti 
Republic of Rwanda 

1stippled area on map. 

F. 1 Eastern Atrica 

~aria eradication/control program. 
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2 
Geography and Cl lmate 

EMPIRE OF ETHIOPIA 

Eth I op I a Is I ocated· In the nort r•east part of Afr I ca w I th the Sudan 

on the west and northwest, the Red Sea on the north, S01nal la and the 

1 !i3 

French Territory of Afars and lssas on the east and southeast, and Kenya 

on the south. l~s size Is approximately 472,000 square miles. 

Topography Is rugged. Two-thirds Is mountainous plateau, with ele

vations of 5-10,000 feet above sea level, divided Into two parts by a 

volcanic cleft called the Great Rift Valley. The terrain Is not as 

rugged In the south and southeast, from the S01nal Ian to the Kenyan 

borders, where the greatest portion of coffee Is grown. 

Rainfall and temperature patterns are diverse. There are three dis-

tlnct temperature zones: (1) Hot zone (kol la): altitudes less than 6,000 
0 0 

feet, average annual temperature between 80 F-100 F, less than 20 inches 

of ra In per year, I ocated ma In I y In the Awash Va I I ey and Soma I I PI ai'eau; 

(2) Temperate zone CWolna Dega): elevations between 6-8,000 feet, average 
' 0 

annual temperature about 72 F, annual ralnfall varying from 20-60 Inches, 

most densely populated and agrlculturally productive, located In Central 

Highlands; (3) Cool zone CDega): generally above 8,000 feet, annual aver-
o 

age temperature about 61 F, with about ~0-70 Inches of ralnfal I. There 

are two seasons: wet (June to September) and pred01nlnantly dry the re

mainder of the year. With.In the past two yec.1rs, I lmlted ralnfal I, espec

lal ly In the northern provinces of Tlgre and Wollo, has caused a drought 

of undetermined consequence. 



I. Country: Ethiopia 

11. Project Location: Ethiopia 

Time: 1958 to present 

Type: Malaria eradication program 

154 

Ill. Endemicity: Lowlands - hyperendemlc; hlghlands - seasonal endemics. 

The parasite rate was found TO be a function of ~levatlon: 

under 5,000 feet - 8.8 percent; 1,600 - 1,799 meters, 4.4 

percent; 1,800 - 1,999 meters, 2.6 percent; above 2,000 

meters, 0.9 percent. 

IV. Parasite 

Primary: P. falc.lparum (responsible for 85 percent of Infections) 

Secondary: P. vlvax 

others: P. malarlae, mixed Infections 
\ ;• 2,3 

V. Insect Vec·~or 

Primary: A. gamblae 

Secondary: A. funestus 

others: Possibly A. pharoensis; A. adenesls; A. coustanl; A. nf 11 

VI. . Type of I ntervent Ion . 
2· 

Insecticide: DOT (2 g/m >twice annueillv. 

Drug prophvlaxls: Chloroquine to suspected cases. 

VII. Evaluation 

For th~ purposes_ of malaria control, the country was divided Into 
!' 

four areas (A, B, C, 0), based on their ecologic slmllarltles CFlg. 1). 

The Initial spraying took place In areei A which was subdivided into six 

zones and 36 sectors. 

Approximately 575,000 In one zone was at risk before spraying began In 
4 

1957 • By 1964, three-fourths of the population In t~A ~rea was protected 



FIGURE 1 
MAJOR MALARIA ERADICATION PROGRAM ACTIVITIES 

ETHIOPIA, Jiii 

~ G1t&r111lllC1I rtCllllllllllllCI 

~ DDT h1uae-1prayl11& 

~ DDT h1ua1-1pr;yl1& plus 1wvelllaac1 

l•I Procram not active 

· Reference: Malaria Program 1970 Annual Report. Center for Dieease 
Control, Public Health Service, Atlanta, Geo1:da. 
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The pre-spraying overall parasite rate was 12.3 percent In October 1956 

and after spraying was reduced to 0.44 percent by September 1959. Similar 

results were also observed In sprayed and unsprayed areas of other sectors 

(Table 1). 

Despite effective control In some areas, the parasite rate In some 
5 

sectors began to Increase In the fall of 1965. In one sector the para-

site rate was 0.5 percent In April 1964 and had Increased to 10-16% between 

September 1964 and March 1965. Similar Increases were noted In three other 

sectors. In 1969, due to personnel, administrative and financial problems, . 
surveillance activities were not possible and rephaslng of the program was 

6 
recommended. It was suggested that: 1) the malaria eradication activities 

be changed to control activities, 2) spraying be continued In areas A and 
7 

B and 3) activities In area C be postponed • 
. ·· . 

Some of the reasons given for. an unsuccessful malaria eradication 

program' ~ven though the government f u 11 y suppol'lted the project were: 

1. Lack of adequate f I nanc I a I support.··· 
, 
--~~- . 
2., Lack of co-ordination between technical advisors. 

_\~~- . ,'. 

3. · l,r1sufflclent number of trained personnel. 
. -~\:,\. .-

4. Un~~al labl IJ!Y of transportation. 

5. -Loca I customs of sleeping out ·o.f doors. 

References: 

1. Chen, S.F., O'connor, C.T., and Pletsch, D.J., Aeport of tleld visit 
to Adi UQrl Sector, Asmara Zone, Aprll 6-9, 1965. 

2. Jollvet, P.H.A., Obseryat1ons on t~e Ethiopian Anopne1es mosquito and 
their susceptlblllty to Insecticides. <Report In AID flies). 

3. WHO/MAL/66.554. 

4. Pletsch, D.J., Report on trip To Gonaer, Azezo..1 Addis Zeinen, Bakar Dar. 
December 27-31, 1964. 



Sector 
or 

Station 

Addis Zeme.n 
"Alamata 
Aw2•;ih 
"Azezo 
Ba.bar Dar 

:COOillbolaha 
Debre Zeit 

Del£ilti 
GamibeTia 
Jimma 
Massawa 
Nazareth 
Roibi 
.Woldia. 
Adamitulu 
Adi-Uigri 
Adu a: 
Ago rd at 
,Aroa ·Minch 
Awaa-sa 
Barei:itu 
Bed~a 

Dangiia 
Di-re Dawa 
Deder 
Endaselanie 
Eritrea 
Gojjam 
Harar 
:Maji 
lfokalle 
lLie&0 
llu.ger C\folo) 
Nekemte (eut) 
Temben 
Tesseney 

Total 

TABLE l 
PARASITOLQG,LCAL DATA 

1983 
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9,860 
7,131 

944 
20..275 
6,434 

13,736 
11,067 

8,001 
4,359 

818 
6,007 

'17,734 
7,808 

SPRAYED AREAS 

No. 
Positives 

26 
82 
74 
lO 
l8 
7.7 
51 
L2 

362 
6 

89 
279 
52 

1,081 .21 -

% 

0.26 
1.15 
7.$4 

0.0.5 
0.28 
0.69 
0.37 
0.15 
8.30 
0.73 
1.46 
1.57 
0.66 

1.94 

UNSPRAYED AREAS 

!'i "· 
Smeara 

4.'i7 
140 
130 

2,304 

2,174 

48 
216 
556 
592 

2,337 
333 

5,827 

6,996 
22,247 
8,302 
6,128 

5,973 
6,372 
3,940 
2,894 
1,142 

3,~8 
4,866 

334 
2,205 
6,603 

6,961 
621 

No. 
Positioves 

11 
2 

11 
0 

L2 
0 
3 

13'8 
1 

142 
61 
29 

380 
1,2%7 

380 
130 

580 
412 
212 
M 
99 
10 

218 
3 
9 
l 

230 

7 

2.41 
U3 
7.91" 
0 

0.55 
0 
1 .. 3? 

24.22 
0.17 
6.08 

18.32· 
0.50 

5.43 
5.51 
4.58 
2.12 

9.71 
6.46 
5.38 
2.90 
8.67 
0.29 
4.48 
0.90 
Ml 
0.02 

3.30 

1.13 

1,337 17 1..27 
4,53-1 425 9.37 
6,614 209 3.16 

--~-----1---------u---_.;..----1----------1~------~1 
175,739 1,179 

Total :Xo. Smean - 231,47i 
Ttotal No. positivM - 6,221 

0.67 ll6,630 5,043 4.32 • 

Ref: Malaria Eradication Service Bulletif!2.S~ 

Vol. 3. Min. of Health, Ethiopia. April-June, 1964. 
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5. Pletsch. D.J., Sumnary Report - Trip to Dese Zone conc.~rnlng reported 
malar·ra epidemic. October 18-22, 1965. 

6. Report of an lndepentent Malaria Review Team in Ethiopia. May 24 -
June 2, 1972. 

7. Malaria Program. 1970 Annual Report. Center for Disease Control. 
U.S. Department of health, Education, and Welfare. Pub! ic Health 
Service, Health Services and Mental Health Administration, Atlanta, 
Georgia. 



Kenya 
., • 'f, .~ ..... ' 

. ,~ 

·} ., 

.,: • _,_ l• ', 

-4 
J,•, p 

502722 ~77 (&<21&7) 
Mercator Proj1ctJon 
Sc1l1 1 :8,030,0DO 
Bound1ry reprtiatnllltion 11 
not n1c1n.1rily aulhorlL1tiv1 

38 40 

159 

IND/AN 

OCEAN 

-Rallro.d 

Ao9cl 

.+- Airport 



3 
~eography and Climate 

REPUBLIC OF KENYA 
160 

Kenya Iles astride the equator on the east coast of Africa with Its 

northernmost and southernmost points abou1 equidistant - somewhat over 
0 

4 north and south - from that Imaginary I ine. The total area of 224,960 

square miles Includes almost 5,200 square miles of water, contained mainly 

In Lake Rudolf, known In Kenya as Lake Turkana (2,473 square miles), and 

the ocuntry's portion of Lake Victoria, known In Kenya as Victoria Nyanza 

Cl,461 square miles). 

Kenya has boundaries wlt.h five othe~ countries: to the east and north 
t 

are Soma I I a and Eth l9pla; on the northwest. Iles Sudan; Uganda Is d lrectl y to 

the west and Tanzania Is to.the south. 

Geographically the country may be con~e~lently divided Into seven 
'<t' .. 

major regions. The Coastal Region, extending some 250 miles from the 

Tanzanian border In the south to the Somalia border In the north, exhibits 

somewhat different features In Its southern and northern parts. 

The Coastal Hinterland, forming the southern part of this region, Is a 

relatively featureless erosional pf a In broken onl.Y In a few places by smal I, 

somewhat higher hi 11 groups. The Tana Plains sec1·ion of the region Is mainly 

a depositional plain - equally featureless and deficient In rainfall - ex

tending northward from the upper part of the Coastal Region to the northern 

plain lands. 

The Eastern Plateau Region consists of a belt of plains extending north 

and south to the east of the Kenya Highlands. Elevations run mainly between 

1,000 and 3,000 feet (notable exceptions are the Chyulu Range and the Talta 

Hills, which rise to over 7,000 feet). The vast Northern Plalnlands Region 
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stretches from the Uganda border on the west to Somalia In the east. It 

consists of a series of ~rid plains of differing orlglns--chlefly erosional 

or are formed by great outpourings of lava--and Includes within Its limits 

Lake Rudolf and the Chalbl Desert. 

The ~enya Highlands Region, a large section of which was known as the 

White Highlands during the colonial period because of the concentration 

of the European population there, comprises the complex of high land found 

In the country's west-central part. 

The great Rift Valley of eastern Africa, formed by a long series of 

faulting and differential rock movements, extends In Kenya from the Lake 

Rudolf area In the north general ly"southward through the Kenya Highlands 
. -~ - ' -~ -~! ~ -~ ,·<: ~ t ( :. ·_, 

and Into Tanzania. In the vicinity of Lake Rudolf the valley floor Is 
· - .:\·-<·i·-· ',_:_,-_(, ?f'r~ -1 '-~'--·· ' 

under ,I , 500 feet. above sea~' I eve I', but southward It r I ses stead 11 y un t 11 

close to 6,200 feet. From that point sout.hward ft drops off to about 

2,000 'feet at the Ken'ya'...T~nzania bo·raer: 
The We~tern Plateaus Region 'forms 'part of the extenslva downwarped 

basJn In whlch Lake Victoria lies~ fo Kenya the region consists mainly 

of faulted plateaus marked by escarpments that descend In a gentle slope 

from the Kenya Hlghlands Reglon to the shore of the lake. 

Contrary to the expectation that Kenya's location on the equator and 

Its adjacency to the Ind Ian Ocean and Lake Victoria might result In a 

generally humid tropical cl !mate, a large part of the country's experiences 

semiarid to arid weather conditions. Most of the country has two rainy and 

two dry seasons. Usually by late December the northeast trade winds flowing 
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from the Arabian Peninsula (and on the west from the Sahara) bring a dry 

season that lasts until about March. During March convergent southeast trade 

winds sweeping across a broad stretch of the Indian Ocean begin to deposit 

rain over Kenya, and In April ralnfal I encompasses al I of the country to some 

degree. By July a second period of dry weather ensues - except In the western 

parts of the country. Dry cond It Ions then preva I I untl I September or October, 

when a reinstatement of the low-pressure belt over Africa and convergent trade 

winds bring what are known In Kenya as the smal I rains. These continue Into 

December, when the seasonal cycle starts again. 

Only about one-.seventh of the total area receives with reasonable 

" certalnty,ar;i a.nnual rainfall. of thirty lnctl(ls or more, and roughly another .. ''' ,_ ' .·· .-· - ' . '. ' .. 
one-eighth c::an.~xpect an aver~ge ralr:ifall of between twenty and thirty Inches 

: ;,f : . '•!-:' _-, •. ;'i -_- '-'· ' ,'_ ; . 

per year.,.,, !he rema I nder, over 70 percent of the country, usua 11 y records 
, I • ··j , . l . ·.- • ;, . · .. , 

less thantwenty, Inches of rain annually, and a considerable part of this 
;;, ! • i": .',' 'I-, , • ·,-~· 

area receJves under, ten Inches. 
. ' 'i.!'. ;:' . .,; --, ' f ' •. '. -' i. ';' 

Great variations In average tempe:atures exist between different parts 

of the couij:trY .. \\flth altitude again a.major factor. Outward from the high-.. ---~->" -. \~ i - -., • • i 

lands, as_,the elevation decreases, average temperatures Increase. A zone 
' ~- ' :, '! .. ~: -'' . . ' 

Immediately around the highlands has mean annual maximum temperatures .,, ... ,o"" o ·' o o 
between 79 F and 84 F and minima between 57 F and 64 F. Beyond this 

zone the low plateaus of eastern Kenya and the northern plains register 
0 0 0 

mean annual maxima between 86 F and 93 F and minima from 64 F to 
0 

over 72 F. One area to the west of Lake Rudolf and another along the 
0 

Somalia border have mean maximum temperatures above 93 F; the latter 
0 

area has recorded an absolute maximum of 115 F. The RI ft Val fey exper-
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fences temperatures similar to those In eastern Kenya. The humidity In the 

semiarid to arid areas usually is between 60 and 70 percent In early morning. 

It decreases by mldafternoon to roughly 40 to 45 per~~.1t and In sane places 

to as low as 30 percent. 

A zone along the coast experiences not only generally high tempera-

tures but also high humidity. The hottest months are January through 
0 

March; at Mombasa the mean monthly temperature is about 82 F during this 

time. Beginning In June and extending through August a cooler period sets 
0 

In when afternoon temperatures may average about 82 F and night tempera
o 

tures may drop to below 70 F. Little variation occurs, however, In the 

humidity, which throughout the year Is above 90 percent early In the 
' ! 

morning and usually between 60 and 70 percent In mldafternoon. 



I. Country: Kenya 

II. Project 

Location - Nyanza Province 

Time - 3 1/2 year study 

Type - Pilot malaria eradication program 

lit. Endemicity 

IV. Parasite 

Primary: P. falclparum 

V. Insect Vector 

Primary: A. gamblae (subspecies A and 8), A. funestus 

VI. Type of lnterventl 
j . 

,-, . 
Insecticide: Fenltrothlon (40 percent formulation) - 8 rounds of 

spraying at 3 month .i~tervais. 

VI I • · E~a I uat Ion 

164 

The pafasJte rate decreased to 1.8% percent In the treated area can-

pared 'to '35.6 percent In the untreated area. The genera I mortality rate 
.· , .· ··- . 

'_:>· ; - .·... : . , ~- . 

was r8duced from 23.9 to 13.5 deaths per 1,000 people; the crude Infant . . -.. - ·. ' . 

mortali'ty ~ate was reduced fran 153 to 93 per 1,000 fnfants. 

Referen"ce: . Bl.I I I. WH0''54:\ ~369-376,· 1976; WHO Cron icle 31: 102-105, 1977. 
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3 
Geography and Climate 

S().1ALI DEMOCRATIC REPUBLIC 

SI tuated In northeast Afr lea and the easternmost country of that 

continent, the Somali Democratic Republ le CSanal la) has a land area of 

166 

246,155 square miles, according to standard reference authorities, roughly 

comparable to that of the state of Texas. 
0 

Somal la's northern I lmits, which face the Gulf of Aden, I le about 12 

north of the equator. Its eastern and southern bounds face the Indian 
0 

Ocean; the southernmost point of the country reaches about 1.5 below the 
·• 

equator. Landward It shares borders on the northwest with the French Ter-

rltory of Afars and lssas·, on 'f:he west with Ethiopia, and on the southwest 

with Kenya. 
. . '•~t~':, 

The terrain Is In general relatlv~ly flat, consisting of plateau 
.·' '\ ..... 

surfaces and plains e,?<cept in the nor.fh, ··where rugged, west-east mountain 
. . . 

ranges lie at varying distances from the Gulf of Aden coast. Cl lmatlcally 

the country Is in the tropics, and throughout the year temparatures are hot, 

although there are exceptions at higher elevations In the north. 

Four, seasons are observable, two wet and two dry. These are deter-
,I. 

mined by the northeast and southwest monsoonal winds and the transitional 

lulls betwee1fthem.that result In alternating periods of moisture and 

aridity •. During the main periods of monsoonal airflow, winds blow para I tel 

to the coast and deposit little rainfall. In the first of these periods -

from late.December or early January untll about March, when the northeast 

monsoon ls dcmlnant - hot, dry, and dusty winds are prevalent. This season, 

known locally as jllal, Is the harshest time of year for the nomadic groups. 

Beginning In March and extending Into May and sometimes June, a tran-
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sltlonal period known as gu, during which the monsoonal winds change dlrec-

tlon, brlng.s the country's heaviest, though stl 11 comparatively meager, rains. 

The third and longest season, hagaa, b0£1lns In June as the southwest monsoon 

bec(X'tles ascendant. By July pastures and vegetation begin to dry up, c;ind 

dust, blown by the strong winds, Is everywhere. The hagaa season continues 

through August and is the hottest per lc1d of the year In the north; a I ong the 
0 

Gulf of Aden temperatures may soar to 120 F. Along the southwest coast, 

however, cool Ing sea breezes from the Ind Ian Ocean make this period compar-

atlvely pleasant; showers also occur during this time In this coastal area. 

The second wet season, cal led dayr by the Soma! I, is the shor+er of the two, 

but Its Intermittent rains during the lul I between the southwest and north-

east monsoons - mostly In October and November - account In some areas for 

about 30 percent of the annual rainfall. 

Most of the country receives less than 20 Inches annually; a large 

area, encompassing the northeastern and much of the northern pars, receives 

as little as two to six Inches. Certain higher areas In the north, however, 

record over 20 Inches annually. The southwest receives an average of 13 to 

20 Inches, and some coastal spots average more than 20 Inches. Rainfall Is 

largely In the form of showers or local fzed rains and Is characterized by 

an extreme degree· of variability. 
0 0 

Mean dally maximum temperatures range from 85 F to 105 F, although they 

are lower at the higher elevations and along the Indian Ocean coast. Mean 
0 0 

dally minimum temperatures usually vary from the mld-60 s to the higher 80 s. 

The northern part of the country has the greatest temperature extremes; 

readings range from below freezing In the highlands In DecP!Tlber to more than 
0 

120 F In the coastal plain skirting the Gulf of Aden In July. The region's 
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relative humidity ranges from approximately 40 percent In mldafternoon to 

85 percent at night, varying somewhat with the season. During the colder 

months at the higher elevations, from December to February, visibility 

Is o.ften res tr I cted by fog. 

The southern part of the country exhibits less extreme temperatures, 
0 0 

rang Ing from about 65 F to 105 F; the hottest season Is from February 
0 0 

through April. Coastal temperatures are usually from 10 F to 15 F degrees 

cooler than those Inland. There Is I ittle variation In the coastal zone's 

relative humidity, which usually remains above 70 percent even during 

the dry seasons. 



I. Country: Somali Democratic Republic 

11. Project 

Location: Somallland Protectorate 

Population: 650,000 

Time: April 1958 - June 1959 

Type: Malaria eradication Program (Pre-eradication operations) 

· 111. Endem le I ty: Hyperendem I c 

IV. Parasite 

Primary: P. falclparum Cresponslble for 95 percent C>f Infections) 

Others: P. malarlae; P. vlvax 

V. Insect··· Vector: 

Primary:. A. gamblae 

VI. Typ(a· of Intervention'· 
" • ~. _-·.:, y • 2 2 

lmagocidlng: .DDT (2 g/m > or·Dleldr:ln· (0.3 g/m ). 

Larvlcldlng: DDT spraying of man-made reservofrs. 

169 

Chemotherapy: Discretionary use - given to nomads to prevent reintro

duction of parasite. 

VII. Evaluation. 

Residual spraying reduced the incidence of malaria. Transmission stl 11 

occurlng due to the·p~esens;16f .man-made reservoirs and the l'omadlsm of 

pop u I at I on f n search :,of g~az Ing areas and water for catt I e. Therefore 

larvlcldlng and administration of antimalarials to nomads were proposed 

i In order to el lmate these problems. 

Reference: Afro Malaria Yearbook No. 1. WHO Office for Africa. AFRO/ 

MAL/5, September, 1959. 



I. Country: Somalia 

11. Project 

locat I on : 44.8 v 11 I ages 

Population: 139,859 

Time: 1963-1967 

Type: Malaria pre-eradication program 

Ill. Endemicity 

IV. Parasite 

V. Insect Vector 
2 

VI. Type of Intervention: DDT (2 g/rn·>,twtee al')nually 

VI I • Eva I uat I on 

The. operat I on was unsuccess f u I . because: 
:- ,,, _-_- _; ... _' _._. _,··: -: 

t > many of thev I I I agers refused to let the Ir homes be sprayed 
. --,_-:" :;i:_' "! ';:' . •',• --_ ,~ 1 

0 
•' 

0

> -.__ 

because: <.~a)1\an lncreasetlri~the number of bed bugs and b) 

tfrri I rig unsu I table·;· 

2)!,wal ls·;repta~ter~d~· 
. . ' -'· .- ' 

,_3) noma~ Ism, 

4) Inadequate superv ls Ion al'd trafoed personnel, 

5).; pub I le res I stance and;' 

6/ •Inadequate geographical reconnaissance~ 

Reference: Garofal, V. "Malaria Pre-Eradication Progranme In the 
Republ le of Somalia. Inter-Regional Malaria Conference. 
Be I rut, 27 November - 3 December, 1968. 
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3 
~iraphy and Cl lmate 

REPUBLIC OF TANZANIA 
172 

Tanzania stretches 740 mites north to south and about 760 miles east 

to west. Its total area Is 363, 708 square ml les~ including nearly 8,000 

square miles of inland water. The landscape Is extremely varied, changing 

from rol I Ing sava.inas and high arid plateaus to mountain ranges. It con

tains both the h I ghest po Int In Afr I ca, Mount K 11 I manj aro, and the I owest, 

which Is the floor of Lake Tanganyika. 

There are four major ecological regions: hJ.9.!:l_plateau, mountain lands, 

I akt:ishore region and coasta I be It and Is I ands. There are two major p I ateaus, 

the Central Plateau and the Eastern Plateau. The Central Plateau lies be

tween the two branches of the Rift Valley. Its vast expanse forms a huge 

uplifted basin. Elevation varies from roughly 3,000 to 5,900 feet above 

sea level. The Eastern Plateau Is In eff~~t a series of lower plateaus 

descending gradually to the coastal lowlands. In the north It consists 

basically of the Masai Steppe, an extensive semiarid plain of more than 

26,000 square miles. The steppe Is almost a desert with vast areas of 

dry bush. and scanty grass. South of the Uluguru f1ountalns tha plateau 

broadens to form a rough triangle, the base stretching from Lake Nyasa 

to the coast. Th~ terrain Is broken and toward the coast Is characterized 

by outcrops of Isolated hill masses rising sharply from the surrounding 

land. 

One of the major mountain zones Includes the Usambara and Pare ranges, 

.which together form a wedge-shaped mass reaching a height of almost 550 fee~· 

and the Northern Highlands, which contain Mount Kilimanjaro and Mount Meru. 
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Mount Kiiimanjaro rises In two peaks united by a saddle. Both peaks 

receive considerable amounts of rain on the southern slopes, and tropical 

rain torest conditions prevai I between the altitudes of about 5,600 and 

9,500 feet above sea level on Mount Kiiimanjaro and between 4,600 and 

6, 0'.lO on Mount Meru • 

The second zone stretches from the western shore of lake Natron 

southward in a series of Isolated mountains and nountain chains inter

spersed with lakes and craters and connected with the northern part of 

the eastern Rift. 

The thlra major mountainous region Includes the Southern Highlands. 

They stretch from the Nguru Mountains, about halfway between Dodoma and 

Dar es Salaam, and the Uluguru Mountains, farther south, to the Livingstone 

Mountains, which descend sharply t~ward the eastern shore of lake Nyasa. 

In the lakeshore region, the Northern portion of the Central Plateau 

slopes gently downward to ~orm the large shallow depression containing lake 

Victoria, which lies at an elevation of about 3,7000. West of the lake 

are long, narrow rocky hill ranges, which rise above fl&t lowlands. On 

the lakeshore are lar9e flooded Inlets. 

The coastal belt Is narrow In ~he north and south, averagln~ between 

ten and forty miles In breadth. It Is broader In the center near the 

lowlands of the Rufljl River valley where It aimost reaches the Uluguru 

mountain. The 500 mile coast Is difflc•Jlt to approa..:h becsuse of numerous 

coral reefs and shl 1tlng sandbars at the mouths of rivers. The Inland 

slopes suff lclently toward the coast to cause most rivers to be unnavig

able because of rapids. 
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The 1£1ands are basically coral. Zanzibar Is separated from the main-

land by a channel twenty-two miles wide at its narrowest point and Is the 

largest coral I ine Island on the African coast. It Is about fifty mlles 

long and twenty-five miles wide with a total area of I ,657 640 square miles. 

Zanzibar rises from a flat eastern plain to a more hilly western area. 

Pemba Is north of Zanzibar and Is smaller. rt Is forty-two miles long 

and fourteen miles wide with a total area of 380 square miles. Its topo-

graphy varies with smal I steep hll ls and valleys. Mafia Is twenty-seven 

miles long and more than nine mlles wide and Is low Island situated about 
r;, 

\ha I fway down the coast south of Tanzan la." 

·The ~llmate lsbaslcally determlned:brthe country's position just 

south of the equator and by the alrstreams coming from the Indian Ocean 

and southern Asia. Except for rainfall there.ls little seasonal variation. 

The· rainy season varies. In general rains may.begin as early as October 

or November In the southern part of the country and ·end In March. In , 

the north, however, the heavy rains begin Jn March and end In May or June. 

There Is also a good deal of local varlatlon,·and,a few places, especially 

In the northern.highlands, may sometimes benefit from.a short rainy period 

In November or December • 

Two major elements, ralnfal I and temperature, produce what Is 

essentially a tropical equatorial climate. Temperatures are modified, 

however, by the altitude, resulting In a somewhat cooler climato In the 
0 0 

higher regions, where mean dally maxima range between 72 F and 90 F. 

Altitude also plays a large role In determining ralnfal I patte1·ns, with 

the higher elevations receiving more precipitation. Generally, the total 
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amount of ralnfal I Is not very great. Only about half of the country 

rece Ives more than th I rty Inches annua 11 y. There are, however, great 

ver I at Ions, from more than I 00 inches ann ua 11 y just northwest of Lake 

Nyasa to less than twenty Inches In parts cf the hot and dry Central 

Plai"eau and the Masai Steppe. 

On the coast, Ir.eluding the area of the Ruflji Basin, which extends 

Inland for more than sixty mlles, a warm and humid cl lmate prevails. 

The offshore Islands have a more tropical cl lmate, with higher average 

temperatures and more precipitation than the coast. 



I. Country: Tanganyika and Kenya 

II. Project 

Location: Pare District of Tanganyika and Taveta - sub-district 

In Keny~ (94,000 people); lowlands In Jushoto District 

Population: 110,000 

Time: September 1954 - December 1959 

Type: Pilot malaria eradication project 

Ill. Endemicity: Hyper- to holo- endemic 

IV. Parasite 

Primary: P. falclparum 

Secondary: P. malarlae Cpredornfnantly In chf ldren) 

Others: P. vfvax, P. ovale 

V. Insect Vector 

Primary: A. ·gambfae; A. fun·estus 

VI. Type of Intervention 
2 

Insecticide: 
2 

Dfeldrln (1 g/m In ltlal I y and 0.4 g/m afterwards). 

VI I. Eva I uatlon 

After spraying, A." funesTus df sappsared and A. gamblae was reduced by 

90 percent. Adult spleen and parasite rates were reduced by 25 percent; 

more dramatic results were obtained Jn Infants and young children. After 

three years of spraying, the crude death rate dropped from 23.5 percent 

In the 'first year to 14 percent In the third year. 

Reference: Afro Malaria Yearbook No. 1. WHO Regional Office for Africa. 
AFRO/MAL/5, September 1959. 
Malaria Yearbook No. 2. Who Reglonaf Off Ice for Africa. 
AFRO/MAL/7, DPC. 1960. 
WHO/ECSS/WP/21, December 13, 1974. 
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I. Country: Tanganyika 

It. Project Location: Morogoro 

Population: 120 school ~hlldren • 

Type: Therapeutic trial 

Ill. Endemicity 

IV. Parasite Cal I four species of Plasmodlum) 

V. Insect Vector 

VI. Type of Intervention 

Chemotherapy: Chloroqulne.slllcate - single dose. 

VII. Evaluation 

The purpose of this trial was to evaluate the effectiveness of chloro-

qulne silicate whlc~~unllke chloroquine dlphosphate does not have a bitter 
'··· ·.,,,,.. ·'' ·-: ' 

taste and. does not Induce vomiting •. This formulation was found to be as 
. . • • . ~. - • : . , .. ~,! • ' ';°:"., \-_>.:ii (,.-' • \ ,; J ·' •.' • , ;. , ; • ' ! 

effect,lyf3 .. ~s~~hlo~oH4fn~ ,~,P~C?~P,h~~~- In clearing the par.aslte Infection. 



I. Country: Tanzania 

11. Project 

Location: Arusha region 

Type: Piiot project 

111. End em le lty 

IV. Parasite 

V. Insect Vector 

VI. Type of Intervention: Medicated salt 

VII. Evaluation 

178 

The' parasite rate In Infants was 23 percent before the Introduction 

of tha:·mecflcatecf's~:lt 'arid was 4 percent f I fty-three months after f ts 

• -"' .-_ '" ':' "-~ -----!: ;_,, ,,, -. {. ,_,-, ., ... ,. ··1 '\ ,1'" ... - • ; •• - ~ 

lntroauctlon··1nto· the''canmunlty~ 'Some of the problems associated wlth 

thls 1methbCJ1 wert3':"1 l'each'tng 'of anti ma I ar lal canpounds due to mo: sture 

and! acc~ptance~ bf the:i~ I if ages' who i were. used to us Ing course gra In sa It 

Instead of f lne grain salt.· .. 

Reference': >eu1 ,·. Wf.io~'.'35: · 962.:.96e~ · 1%6. 



I. Country: Tanzan I a . 

11. Project 

Location: Dar-Es-Salaam 

Population: Entire population 

TI me : 1954 to 1971 

Type: Ma I ar I a Centro I 

111. Endemicity 

IV. Parasite: 

V. Insect Vector 

VI. Type of I ntervent Ion 
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lnsectJclde: Dleldrln C50'·mg/ftd once ~~year preceding the long rains. 
"' 

. v 11. Evaluatl ,, 

In the treated areas, the number of female A. gamblae per room was 
• "· :\. -~· ~ '< ~:.-~: . 

reduced from 0.75 .to 0.028 between 1954 and 1971. In the untreated area 

the number of A. gamblae was reduced from 22 per room In 1955 to 2 per room 

In 1971. During the rainy season, the number of A. gamblae Increased whereas 

A. funestus did not exhibit a seasonal Increase In numbers. 

Whereas the malaria vectors de~l lned In control townships and untreated 
. . \~~F.;: , . 

vicinities, the.population of C,uiex<tncreased In coastal and lake shore areas. 

Reference: WHO/VBC/73.440; .WHO/VBC/73,439. 
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I. Country: Zanzibar Protectorate 

11. Project 

Location: Zanzibar and Pemba 

Population: 299,100 

Time: June 1957 to June 1960 

Type: Pilot malaria eradication program 

Ill. Endemicity: Hyperendemlc 

IV. Parasite 

Primary: P. falclparum (responsible for 84 percent of Infections) 

Secondary: Mixed Infections 

Others: P. vlvax, P. malarlae 

V, Insect Vector 
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Primary: A~ ganiblae (resistance to Dleldrin observed In later studies); 
' '' '' 

A. funestus 

Secondary: A. rlvulorum, A. gamblae (salt water sub-species which Is 

exophll le and zoophllic). 

VI. Typeof Intervention 
2 

insecticide: Dleldrln (0.8 g/m) appl led annually 

Chemotherapy: Chloroquine (600 mg) and pyrlmethamlne (49.5 mg) Issued 

.111C?nth I y 'tor s Ix months. 

VI I. Evaluation 

In Zanzibar, the houses were sprayed; In Pemba, residual spraying and 

mass drug administration were used as methods of Intervention. 

In Zanzibar, the Infant parasite rates were reduced from 25 percent to 

0 percent. After the second year, the parasite rate was 0.5 percent In those 

Infants who had not left the Island. In older children the parasite' rates 
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were still high. 

In Pemba, the parasite rate In Infants was 65 percent before spraying 

and after two cycles of spraying was reduced to 0.8 percent. The uncon-

trolled distribution of the drugs was unsatisfactory and did not sfgnlfl-

cantly reduce the rate of malaria transmission. 

Some of the problems associated with the inablllty to Interrupt 

transmission were: 

1. Many migrant laborers who come from the mainland of East Africa to 

assist In clove harvesting are carriers of the parasite. 

2. The height of some of the hut ceilings were 20 feet and were In-

accessible for spraying. 

3.' Many of the vii lagers sleep out of doors. 

4. Dfeldrln resistance was observed during the course of the eradication 

program. 

Reference: ·Afro Malaria Yearbook No. 1. WHQ Regional Office for Africa. 

AFRO/MAL/5, Sept.· 1959. Ma'larra Yearbook No. 2. Who Regional 

Office for Africa. AFRO/MAL/7, December 1960. 
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I. Country: Zanzibar 

If. Project 

Population: 124,065 (represented 83.5 percent of the total population) 

Time: 1968 

Type: Malaria eradication program 

ill. Endemicity 

IV. Parasite 

Primary: P. falclparum 

V. Insect Vector 

VI. Type of lnterventfon 

lnsectfclde: DOT sptaylng ~nee In February - March, 1968 (98 percent 
_,·t 

··co\~~rage) before mass drug administration. 
·'• t' 

Ch'loroqufne (150 mg) or camoprima Cl50 mg camoquln and 
:.J.:~:···< . ... 

lS mg· prfmaqufne} at two monthly Intervals. 

VII. Eva I uat Ion 

Mass :drug adm.fn l~traflon was;'not effectfve In Interrupting mal ar la 
• , ·~ ' ''• -·'' '. ' ;_, -~. -- : _·, ' -- t~- ., '.· 

tran~I ~·~Ion~ Before ina~·s'"··dr:µg .. admln i ~+~·~tion, the crude paras I te rate 
. ..· : J.:-J":. ._·,,:_ "-• - __ . -'1 • 

was 3~6 percent banoared .. wlth 5~4"p~rcent after mass drug administration. 

- ., 
Reference: East Afr. Med. J. 51(7): 529-531. 1974 
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3 
Geography and Climate 

UGANDA 
185 

Situated astride the equator, Uganda Is a landlocked country bordered 

by Sudan to the north, Kenya to the east, Tanzania and Rwanda to the south, 

and Congo (Kinshasa) to the west. The total area Is 91,076 square miles, 

Including 16,364 square miles of open water or swamp. 

The country Is predominantly a plateau 3,000 to 5,000 feet above sea 

level. The main mountain masses and other rel lef features are located on 

the borders. On the west are the western rift valley, the Ruwenzorl Moun-

talns, or Mounta.lns of the Moon as they are often called, and the Mufumt-iro 

volcanoes. 
. . 

Lake Victoria lh~,l~des much of the 'southern boundary, and the eastern 
•''c ::. ··:' ·,., .. 

boundary Is mostly"dem~r~ated by hlg~larids, which are danlnated by volcanic 
' . ' 

Mount Elgon. The lowest altitude Is 2,000 feet In the valley of the Albert 

Niie near Nlmule on the Sudan border; the highest Is the 16,763 feet of 

Margherita Peak, the summit of the Ruwenzorl Range. Despite this large 

range of altitude, most of the country Is a fairly regular plateau. 

Twenty-two percent of the land gets less than 30 Inches of ralnfal I 

a year. · Se_venty-two percent of the country obta Ins between 30-50 Inches 

of rain. per year and 6 percent over 50 Inches. Thus, whereas ralnfal I 

ranges from an annual minimum of about 15 Inches In the extreme northeast 

to over 80 Inches on the Sese Islands, most of the country can rely on 30 

Inches or more In an average year. 

Seasonal variations In climate allow the country to be divided roughly 

In half. The southern section has two rainy seasons with two clear peaks, 

one In April and May and the other In October and November; two dry spells 
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of comparatively short duration occur In June and July, and In December 

and January, though the dry periods ~re broken by occasional thunderstorms, 

especlal ly near Lake Victoria. In the northern .parts of the country, 

I ylng closer to the I Im Its of the ~·ropical wind zone, the two ralnfal I 

peaks merge Into one I ong ra In y soason from Apr II to October without a 

marked dry spel I. The dry season from November to March Is both more 

prolonged and severe than elth1~r of the two short dry seasons of the 

south. 



I. Country: Uganda 

11. Project 

'Location: Northern Klgezl 

Population: 120,000 

Time: 1959-1960 

Type: Piiot malaria eradication program 

1_11. Endemicity:· Hyperendemlc 

IV. Parasite 

Primary: P. falclparum (responsible for 80 percent of Infections) 

Secondary: P~ ma1arlaa (responsible for 20 percent of Infections) 

Other: P. vlvax 

V. · Insect Vector 
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Primary: A. gamblae (below 4,500 feet contour>; A. funestus (above 

· 5,000 feet contour) 

VI. Type of Intervention 
2 

Insecticide: DOT (2 g/m >;houses sprayed three times annually In 

hyperendamlc areas and twice annually In mesoendemlc 

areas. 

Chemotherapy: Chloroquine (200 mg) and pyrlmethamlne (16.5 mg) 

admlnfstered In one tablet (about 80 percent coverage). 

VI I. Eval uatlon 

After 12 months of Intervention, the parasite rate was reduced from 

23 percent to 0.5 .Percent In hyperendemlc areas and from '2.5% to OJ !n 

mesoendemlc area. 

Reference: Afro Malaria Yearbook No. t, WHO Regional Office for Africa. 
AFRO/MAL/5, Sept. 1959. Ma I ar I a Year book No. 2, WHO Reg I on a I 
Office for Africa, AFRO/MAL/7, December 1960. 



I. Cou~try: Uganaa 

11. Project .~ -

Locat i c n : · Northern KI gez I 

Population: 40,562 

T:lme: One year 

Type: Pilot malaria eradication project 

Ill. Endemicity: Hyperendemlc and mesoendemlc 

IV • Par as I te 

V. Insect Vector 

Primary: A. gamblae 

VI. Type of Intervention 
2 

Insecticide: DDT C2 g/m >; mesoendemlc areas sprayed twice a year; 

,hyperendemlc areas sprayed three times a year. 

·Chemotherapy: Mass drug administration at time of spraying; chloro-

qulne C200 mg) and pyrlmethamine (16.5 mg). 

VI I. Evaluation 

The spleen rates were reduced from 39 percent to 10 percent and the 

parasite rates were reduced from 16 percent to 0.3 percent after 10-12 

months of DOT protection. 

Referencei/',EasfrAfr:;·; Med.'. J • · 38(.1 ,,. 1-26. 1961 •. 



I. Country: Ugandc 

I I. Project 

location: Namulonge 

Po~ulation: 36 children during first 3 years of I lfe 

Type: Piiot malaria eradication program 

Ill. Endemicity 

IV. Parasite 

V. Insect Vector 

VI. Type of Intervention 

·169 

Chloroquine (450 mg dose) and pyrlmethamlne (25 rig dose) adjustaa for body 

weight and given once a month after first malaria attack for up to three years. 

ill. Evaluation 

Children we~e seen at the cl lnlc once a month or whenever they wero 

Ill. All febrile cases were treated for malaria and were then given chenio

prophylatlc once a month thereafter. Thirty-six episodes of malaria occurred 

In 21 children; all but two occurred two weeks after chemotherapy. Monthly 

administration of drugs was not suff lcient to prevent malaria. 

Reference: Trans. R. Soc. Trop. Med. Hyg. 69(2): 261-262. 1975. 
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3 
Geography and Climate 

REPUBLIC OF BURUNDI 

191 

Burundi Is a landlocked nation covering 10,746 square miles, located 
0 0 

between 2 !/4 and 4 1/2 south of the equator In east-central Africa, 
' 0 0 

700 miles from the Indian Ocean. It Iles between 29 and 31 east, 

bordering Rwanda to the north, Tanzania to the east and south, and the 

Republ le of the Congo (Kinshasa) to the west. 

The geologic base of the country Is an irregularly shaped area of the 

Great East African Plateau. Much of the countryside Is covered by savanna 

grasslands and smal I farms extending over rol I Ing hi I ls, but thei·e are also 

areas of both swamps and mountains. Most of the land Is at leas.t 3,000 

feet above sea level; much of the central plateau has an averag~i altitude 

of 5,000 to 6,500 feet, and the average for the entire country Is about 

5,300 feet.· The heaviest concentrations of people are located in the 

.central uplands, which are from 5,000 to 7,5000 feet In elevation. 

Dally temperatures In this tropical highland cl lmate vary with ele

vat Ion, wh lch Is the dam I nant temperature factor. The on I y I and below 

3,000 feet Is a narrow plains area along the Ruslzl River, which Is at 

2,600 feet above sea level and forms the western boundary north of Lake 
0 

Tanganyika. The temperature In this region may reach a maximum of 93 
0 

F.; the average Is about 73 F. The eastern border areas, generally below 

5,000 feet, are also wanner tha~ the heavily populated central plateaus, 
0 0 

which averages 65 F to 67 F. In the mountainous areas, temperatures 
0 0 

fluctuate between 57 F and 68 F during the day and may drop 20 degrees or 

more at night. Above 5,000-foot elevation In the central plateaus and . 
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highlands, where most of the population Is concentrated, thG cl !mate Is ... 
\.,' 

rarely hot enough to be uncomfortable to hl:nnans, despite a location within 
0 

5 of the equator. 

Total rainfall varies greatly between one locale and another and from 

year to year. The countrywide average is between 40 and 60 Inches per year. 

Rainstorms at the higher elevations are usually longer but of I lghter 

Intensity than at the lower levels. 

Although some rain fal Is during each month, June, July, and August are 

considered dry months, as the average during each of these months Is less 

than one-half Inch. From September until November or December, ralnfal I 

Increases to about 6 Inches per month then drops sl lghtly during January 

and February. There Is an Increase to 7 or 8 Inches per month during 

March and April, a sharp reduction to about 4 Inches in May, followed 

by the three almost rainless months of June through August. 
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REPUBLIC OF DJIBOUTI 
. 194 

The Republ le of Djibouti Is located In northeast Africa and Is 

bounded by the Gulf of Aden, the Scmall Democratic Republ le, and Ethiopia. 

The Republic has three principal geographic regions: the coastal 

~. less than 650 feet above sea level; Jhe moun·talns, about 3,280 

feet above sea level, with occasional pe~ks rising to 5,000 feet and the 

plateau behind the mountains, rising frcm 1,000 to 5,000 feet. The land 

Is bare, dry, and desolate and Is marked by sharp cliffs, deep ravines, 

burning sands, and thorny shrubs. 

The climate Is torrid, and the rainfall Is sparse and erratic. From 

May to October, when the monsoon blows from the northeast, temperatures 
0 0 

average 92. F, although readings have been made as high as 113 F. 

Potenttar Malaria Situation In DJ I bout I 

Between 1973 and 1976, 191 autochthonous cases of malaria due to 

P. falclparum were reported among the local population of French Afars and 

Issas Territory. Their monthly distribution and geographic repartition 

were ~!udled, jointly with the distribution of A. gamblae, which had been 
,.-IC~ • < • 

: recently collected In the Territory. This study showed a significant 

correlation between the presence of A. g~mblae and the observed malaria 

cases which did not cane from neighboring countries. The development of a 

small disseminated foci Is expected, resulting from the slmultaneou; Intro

duction of both the parasite and Its anophellne vector. This brings about 

a new epldemlologlcal situation for the Territory. 

Referenc~: Carteron, B., Morvan, D. and Rodhaln, L. le probleme de l'endemle 
palustre dans la Republl~ue de Djibouti: Med. Trop. 1978. vol 38, 
no.· 3, 299-304. 
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G,eography and Climate 

REPUBLIC OF RWANDA 

196 

The country Is landlocked, covering 10, 1~6 square miles, loc~~~ south 
\ . \ \\ 

of the Equator In east-central Africa, 700 mile~ from the lndlan Oce'an. 
\ 

It borders Uganda to the north, Tanzania to the east, Burundi Cpre\~iously 

" . 
called Urundl) to the south, and the Demo.:ratlc Re~'Ubl le o·f the Congo 

and Lake Klvu to the west. 

The geologic base Is an Irregularly shaped area of the c;reat East 
, .. '\ . 

·African Plateau. Much ~f the countryside Is covered by grasslands and smal I 

farms extendi~g' ov~r r~l.llng hi I ls, but there are also areas of swamp~ and 

rugg~c1 mountains, lndudlng volcanic peaks north of Lake Klvu, Jn the north

west border area.' ,The d Iv Ide between two of Afr lea's great watershens, the 

Congo and Niie Basins, extends from n~rth to.south through we~tern Rwanda 

at an average elevation _of almost .9,000 feet. On the western slopes of 
'·, l 

this Congo-Niie ridge! lne, the land slopes abruptly toward Lake Klvl.i In the 

Great Rift Valley on +he western bor,der of the country. Th& eastRrn slopes 
. ' .···; i-:·_ //_ ·,- -~:71/? ::_!,~,;:: ~ 

are more moderate, with roli'ing\hU~s extending across the central upJan\!<>, 

at gradually reduced altitudes'~ ·to the plains, swamps, and lakos of the 

eastern border reg Ion. 

Except ~or the eastern and western border areas, high altitudes are 

common. Most of the land Is at least 3,000 feet above sea level; much of 

the central plateau has an average attitude of 4,700 feet, and the average 

for the ent Ire country Is about 5,2GO feet. The heav lest concentra1·Jons of 

people are located In these central uplands, In the 5,000- to 7,500-foot

altltude levels. 
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Altitude, averaging 5,600 feet In the central plateau uplands, accounts 

f~r\a relatl.vely pleasant trop!cal highland cllmatj, with da11\{ t~mperature 
\ \ I \ ' \ 

ranges of as much._ as 25 degrees, despite the'i;iatlon's proximity tot~ 

\ ' '" 
Equator. Kigal l, centrally focate(\and at\an 'average elevation, ."hE'..s\!Sn 

\ \ \\'i'. 0 ·'' '11 \ (\\',,.;'\ 
average temperature of approxlmati::ily'.66 F.from March through Jul'y·ahd durl.ng 

\ 
November and December, with sl lght I y h lgher averages at other ti/Ties. 

\ ·, 

" \ 
rainfall In this area Is about 40 Inches, sl lghtly below that of the 

An~ual, 
'\ "· \' 

hlghtV 

plateaus. Eastward, temperatures Increase, and rainfall decreases, becoming 

sporadic and less dependable In the low3r elevations. Daytime temperatures 
0 

rise to 90 F and slightly above. Westward and upward from the densely 

popu I ated centr;~ I patea·u farm I ands , the O:>ngo..;N 11 e Crest area· ts much 

cooler. ~lghttlme. temperatures above the 9,000-foot level may drop below 
,. . ~ 

freezlng,_,arid. annual
1 

ralnfal I may be as much as 70 Inches. 
·\·· . ,~ r~ 

Although:n~rrnally no month of the year Is completely dry, there are 

two wet and two relatively dry seasons annually. In terms of Its Importance 
' . 

to the subs I stance farmer , the c I I mat I c year beg Ins w I th 1~ short dry season, 

lasting through January and February, followed by the long rainy season 

from March to May. June through September are relatively dry months, and 

rainfall lncreuses again during the last quarter of the year. Heavy down

pours are common during this wet season, Interspersed with parlods of 

br I ght sun sh I ne. 
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Countries with MEP 

Republic of the Sudan 
Malagasy Republic 
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2 
Country without MEP 

Comare Islands 
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REPUBLIC OF THE SUDAN 

Geography and Climate 

With an araa of 967,000 square miles the Republic of Sudan Is the_ 
0 ,;· ··' 0 

largest state In Africa. In longitude, It Is located betwe<3n 22 E and 39 E, 
0 0 

and l,n I at I tude It stretches th_rough about 18 , from 4 N, thus Inc I ud Ing 
•I 

· ~f.thl:~ lts,'t.errltory a series of zones transltlonal\f'rom sub-equatorla,·t\ 

))o~·~~1f,, In the south to arid deser:-tltn the nort~. ,lt~\\n~lghbours are the 1 

.: ',::\ '.'\'' \ '\ i i )\ \. ~ 
llr\·(.fe<:t\"{~b Republ le and Libya on .the north,.,.E\Nlo_p\~1.~n t1~~ east,, Kenya,; 

\ • . \ ~ '»\ \ \ •\ .- \\ /i' \- '.}' ;_1_\·: l~. I\\, '\ 

Uga~da ~lid\\a Ire on the south, and\~:> Centra·t A~r lea~: ~~P;~uJ_J c und: Chad 

on -
1

~e 'l~st. It has a coast I lne 0

1

f, about 450 ~;\et~i·'.:~~e:1 ~~d Sea.:\\. 
• "· ~ _\' I 

-Sud,an occup les one of __ .the 1vast bas Ins of northeast Afr lea, Its surface 
"';.•I ' 

being lar;gely plalns.1 fand, sloplng gneral ly downwards from south to north 
~ .·~ , I'' •. " . , , . 

·and :tc)wards t~e llne of the :river NII.a which traverses the country from 

the\outher ~ b~~der w I th Ug~~·d~ to :t;~e northern border w I th the Un I ted 
. ' . i'\\• . ' •, .,, /r 

Arab.Republ le.\~ very large proportion of the surface is no more than 
' 1-.'~\ '• ' {\\ : 

1640 feet ln,,hel~~!, though the a~&a below 660 feet Is very limited lnd,~ed, 
,} ,, --t • ., 

occurr Ing on I y on.f'the ~narrow coast I ands of the Red Sea and In a stt' Ip 
. ·... . ~g_\, 

bordering the Nlle' 1~or some 155 mites upstream from the Egyptt:an border. 

Whlle the plalns are overlooked by the great heights of the Abysslnl~n 

plateau on the 1sou:th~r\the mount~fns\'!!thln Sudan are few and highly local-
. . L· ·~:·~ ~-1 • .:t·~ :,.., !/~.j (J,; ·I • 1 ' 

lzed. They:_caiiprlse "!'he Jebel ,Marra, close to the western border In Darfur 

province, reaching 10,000 teet; the Nuba mountains In Kordofan province, 

reaching just over 5,000 feet; Jebel lmatong, on the edge of the Lake 

plateau of Uganda, generally over 8,000 feet and culmlnatlng In mount 

Klnyetl at 10,500 feet and the Red Sea hll I ranges, which are dlsc9ntlnuous 
'i 
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but reach over 6,600 feet In Isolated peaks. 

Elsewhere s:nal ler ranges of hills and lnselbergs diversify the level or gently 

undu!atlng surface. 

The climate of the northern zone is characterized by the prevail Ing 

northerly winds and very low and unrel table rainfall. From Merowe northwards 

the average annual ralnfal I Is lass than one Inch and Is I imlted to August. 

Relatlve humidity Is very low. From Mny to September day temperaturas are 

very high. Winters are mild and dry though I lable to have days with 

temperatures lower than average caused by cold air flooding south fran 

winter depressions over eastern Europe. Both annual and diurnal temperature 

ranges are high. There Is a rapid transition from the Saharar. conditions 

of this zone to the Sudan type of climate In the central zone, though the 

changes are less noticeable within the Nile val fey than on the surrounding 

plalns. 

The central z~ne has monsoonal conditions. The rulny season lasts 

fran April to October In the south and becomes progressively shorter 

northwards, occurring only In July and August at Merowe. Annual ralnfal I 

amounts range from 31 Inches In the south to one Inch In the north, where they 

become rather unreliable from year to year. Areas of more prominent 

relief~ such as Jebel Marra and the Nuba mountains, receive rather rnore 

rain than the surrounding plains. Highest temperatures occur In May and 

June and lowest temperatures In January; the annual temperature range Is 
0 0 

49 F-57 F, lowest In the south. 

The southern zone has a more equable equatorial type of climate, with 

an eight-month rainy period and annual ralnfal I amounts of 31-55 Inches. 
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With the high August rain fa I Is, the summer temperatures are modified. The 
0 

annual temperature ranga Is only 5-7 F, and maximum monthly mean tempera-

tures occur In March or April. Relative humidity Is high except from 

January to March. 

The Red Sea Coast has d If ferent c I I mat I c cond It Ions, I :if I uenced by 

the adjacent sea. Northerly winds are predominant. Rain ls partly 

convectional, partly orographic Is most I lkely to come In winter. 

Additional Notes: 

Plusmodlum falclparum is the predominant causative species of malarlc 

In the northern and southern parts of sudan. P. ovale was extremely rare 

In southern Sudan and absent In the north. During the transmission season 

62 percent of the populace In one village was positive for malaria. A 

trial of mass chemotherapy resulted In a marked decl lne In prevalance 

after one year. (~m. J. Trop. Med. Hyg. 27(5): 858-863. 1978.) 

\ 
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I• Country: Sudan 

11. Project 

Location: Gezlra 

Population: 1,500,000 people In 2,200 locations 

Time: January, 1975 to August, 1977 

Ill. Endemicity 

IV. Parasite 

V. Insect Vector 

Primary: A. gamblae <Resistant to DDT> 

VI. Type of Intervention 
2 

204 

Insecticide: Malathion CCJ.1S I) spraying (2g/m) once a year for 

3 years; 80-90 percent coverage. 

Chemotherapy: radical cure of mlcroscoplcally diagnosed cases; all 

seasonal lmnlgrants received chemotherapy. 

Source reduction of breeding places 

Use of gambusla f lsh 

Larvlcldlng with Abate during the dry season 

VII. Evaluation: 
I 

The parasite rate was reduced significantly from 19.7 percent In 

January 1975 to 0.1 percent In August 1977. 

Reference: El Gaddal, A.A. A Brief Review of Maiarla Contr~I In the Sudan· 
<Unpublished results). 
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MALAGASY REPUBLIC 

3 
Geography and Cl lmate 

The Malagasy Republ le ccnslsts of al I of Madagascar - the fourth 

largest Island In the world - and a number of small coastal reefs and 

Islands, or which only about five have more than a handful of Inhabitants. 

Lying in the Indian Ocean astride the 47th meridian some 250 miles east 

of southern Africa, the main Island Is about 1,000 miles long and averages 

350 miles in width. 

All of the republ le has a basically tropical marine climate, but the 

landmass of the Island, particularly the eastern mountains, contributes to 

the creation of Important regional dlfferneces. A detailed analysis reflects 

f Ive cl lmatlc regions. This breakdown lncluaes the humid eastern belt; the 

. wet extreme north, wh I ch Is part I a 11 y I so I ated from both east and west by 

mountains; the Central Highlands with a relatively pleasant tropical, high-

altitude climate; the mid-level and lower western slopes shading Into the 

broad west-coast plaln 1 well-watered during the summer rainy season but dry 

for near I y ha If the yoar; and the south ana zouthwes·r, a sem Id esert area. 

The variations In temperature and ralnfall·are shown below for three 

cities. The mean temperatures In the city of Tananarive (altitude, 4,500 
. . ··. 0 0 

feet) are about 70 F from December through March and about 60 F from June 

through September (see table 1).. This contrasts with Tamata•1e, the pert city 

only 150 miles to the northeast, where humidity Is hlb~ and mean temperatures 
0 0 0 

are usually about 10 F warmer (about 80 F during the warmest months and 70 F 

during the local winter). Majunga, a city on the northwest coast, has a 

quite dlffer~nt rainfall pattern but Is nearly as warm and humid as Tamatave~ 

Tulear, on the edge of the southern and southwestern semldesert region, 
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7hblt t. Mtta T1mpmat11,. mtdRainfaJI at &l.ect1d 
Seatiou, Ma/agaly Rq!Ablic, 1967 

Tam1l.tft Tana~rift- Tulnr 

Tl'lll~ralure Rainfall Tempera tun Rainfall T;m~alllf'!' Rainfall 
t°t'I linct.tsl jOf) llnchesl (°Fl line hes I 

January .......... 80 14.4 70 u.a 82 3.1 
February .....• .. 80 14.8 69 u.o 80 3.2 
March ........... 79 17.8 69 7.0 '19 u 
April ............ 77 15.7 67 2.1 76 0.3 
P.fay ............. 74 10.4 63 0.7 72 0.1 
June ............. 71 11.l 60 0.3 71 0.4 
July ............. 70 11.9 59 0.3 69 0.1 
August .......... 70 8.0 51.; 0.4 69 0.2 
September ....... 71 5.2 62 0.7 72 0.3 
October .......... 74 3.9 67 2.4 75 0.7 
November .•...... 77 4.6 68 5.3 78 1.4 
December ........ 79 10.3 70 11.3 81 "1.7 -Annual ........... 75 128.2 65 53.4 75 13.5 

Altitude (in feet) 20 4.500 20 

Source: Adapted from Alan n. Mountjoy and Clifford Embleton, A/ma: A 
Nt!w G1wgmphical S-u.rvtty, New York, 1967. 
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records temperatures similar to those In other towns on both coasts but 

has, along with Its lower annual rainfall, a lower average humidity. 
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I. Country:· Malagc. .. y Republic 

11 • Project Locat I on: .Coasta 1 areas 

Type: Planning of malaria eradication projects for coastal area. 
I 

111. Endemic lty 

I V. Par as I 1'e 

Primary: P. falclparum (responsible for 99 percent of Infections) 

others: P. vlvax; P. malarlae 

V. Insect Vectoi 

Primary: A. gambiae; A. funestus 

other: A. paullonl; A. mascarensls: A. coustanl; A. marshalll 

VI. Type of Intervention 

Insecticide: DDT and nleldrln 

VI I. Evaluation 

209 

A. gamblae and A. funestus were highly susceptible to CXJT CLO was 
50 

0.4J) and Dieldrln CLO was O.lj). Spraying and mass drug administration 
50 

successfully Interrupted the transmission of malaria In the central plateau. 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5, Sept. 1959. Malaria Yearbook No. 2, WHO Regional 

Office for Af:·ica. AFRO/MAL/7, Dec. 1960. 
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MAURITIUS 

Geography and Climate 

Mauritius Is an Island about 500 ml.I es east of Madagascar in· the. 

Indian Ocean. Its dependencies are Rodrigues lsiand (40 square miles, 

27,000 people, the Agalega Islands, and Cargados Carajos Shoals (27 square 

miles, 380 people). 

Mauritius Is volcanic In origin and almost entirely surrounded by 

coral reefs. The land rises from the coast to a central plateau which 

varies In altitude from 900 to 2,400 feet above sea level. The plateau Is 

encircled by mountains which may have formed the rim of an ancient volcano. 

The cl lmate of Mauritius Is conditioned by southeast trade winds. 

Tropical .cc:>ndltlons preval I In the lowlands. The hot season Is from December 

to Apr I I, the cool season from June to September. The Island Is humid 

throughout the year, with annual rainfall In sane areas as high as 200 
0 0 

Inches. Mean temperatures vary from 74 F at sea level to 67 F on the high 

plateatJ. 

The,,eradJcatlon,of.malaria:.durlng World War II led to a p:>pulatlon 
·- - > , , _ .,., , • _, - I - ; ~ : :-.' --~-« - °.' -_>..t) ', ;", '-•·' \) I, '. 

In the world. Overpopulati~" and unemployment are the country's most 

Important soc loeconanlc problems. Government efforts to curb popu lat Ion 

growth have been fairly successful, although the birth rate ls stll I ex-

pected to Increase sllghtly In the caning years as the percentage of people' 

of ct111d-bearrngage Increases. 
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I. Country: Maur It I us 

11. Project 

Population: 400,000 Is pop. of malarious areas 

Time: 1949-1959 

Type: Malaria eradication program 

Ill. Endemicity: High In areas under 600 feet, low In other areas. 

IV. Parasite 

Primary: P. falclparum (west and northwest); P. vlvax 

Others: P. malaria, mixed (no sporozoltes found In any of species) 

V. Insect Vector 

Primary: A. gamblae 

Secopndary: A. macullpalpis; A. cousTanl (resistant to DOT) 

VI. Type of Intervention 

Insecticide: DDT spraying 

Vi I~ EJa1 ua'tJon· 

Country was· In thesurvelllance phase of malaria eradication scheme. 
·.· . ,. ' - .' 

'·.;.· •.. ;\ ~.·:~., ·.;; ... ~~·" .~ .. ~'•1: },: •. ~·· _,'.,, >-•{i· .. ·-~ ~ ... , ·•. \1 

The·resl(hfol.,,transm'lsslon·ofrrialai-la was due to populatlon movements,loc~I 
' '·~· ·'' f. .. -

~· .:·~. 

cusfo~·,.,6~ wa~hfri~"'and'·<c:·1~~!1·,~~{the wails lnrnedlately after spraying, and 
,! _._;,· . ..,, .• j.: ~~,'~ :·t·' .·, ": ,'.·:_,~: ~;' ,:.' .. "'.·: ·,~: ·.~~ .... ~- •. ·- 1 • : 

per lc:xf lc''rep laster fog cW waf'ls~·,: :,.,. · 

Reference: Afro Malaria Yearbook No. 1, WHO Regional Office for Africa. 

AFRO/MAL/5, September 5, 1959. Malaria Yearbook No. 2, WHO 

Reglonal Offic6 for Africa. AFRO/MAL/7, December 1960. 
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r.ountry: Mauritius 

Project: Malaria Eradication 

Before 1866, malaria was unknown on the island. Immigrant labour and 

ships Introduced malaria sometime between 1867 and 1868 when an epidemic 

caused 43,000 deaths. The history of the malaria eradication program on the 

Is I and J s: 

1907 - Source reduction and larvlcldes to reduce the number of vectors. 

1946 - The spleen rates were 50 percent-60 percent and r~e parasite 

rates were 36 percent; P. falclparum caused 44 percent of 

al I Infection and P. vlvax caused 43 percent of all Infections. 

1949 - A. gamblae and A. funestus were reduced ,f residual spraying of 

DDT and I-CH. As a result, the number of cases reported dropped 

from 46,000 in 1948 to 6,000 In 1950. The para~lte rate was 

reduced from 9.5 percent to 0.1 percent during th~ same period. 

1958 - Ceased spraying of all areas. 

1966 - Only focal points for malaria were sprayed. 

1968 - Last case of malaria occurred 

1971 - Began:survelllance phase of eradication program. 

1974 - Malaria eradicated. 

Reference: WHO/MAL/73.816. 
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Geography and Climate 

Ca.1000 ISLANDS 

0 

The archipelago of the Comoro Islands lies between latltudes II S 
0 0 0 

and 13 S and between longitudes 43 E and 55 E. It comprises four Islands 

roughly aligned NW-SE with a total area of 822 square miles. The four 
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Islands, Grande Comore, Mohall, Anjouan and Mayotte, are of volcanic origin 

and all have marked relief. 

There are two seasons In the tropical maritime climate of the Comoro 

Islands. A hot rainy season from November to May coincides with the cyclonic 

period, while a cool season, relatively dry and less humid, lasts through 

the southern winter, from June to October. The months May-June and October-

November are transitional between the two seasons. 

Rainfall comes chiefly In the form of showers, sometimes violent 

In Intensity, giving 3 Inches In an hour. The heaviest recorded dally rain

fall has been registered at Moroni, on Grande Cornore: 17 Inches, on July 29, 

1931. There are marked variations In amounts 'from one month to another c::;nd 

from one year to another. 

Annual ralnfal I at sea level renges from 40 Inches to 100 inches, 

according to location. At higher altitudes amounts range from too inches to 

240 Inches or more. The southwesterly slopes of Karthala massif receive the 

highest rainfall though exact data are not available. Torrential rain In 

the south and southwest of the Is I ands Is I I ab I e to resu It from bursts of 

polar air from the south. 
0 

The annual range of temperature Is small, gene~atly around 4-5 F. 

Maximum dally temperatures occu~ between 1100 hours and 1400 hours, gener-
o 0 

ally reaching 86 F In the hot season, sometimes reaching 93 F. In the ecol 
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0 

season, maximum dally temperatures are 80-82 F. Minimum dally temper~tures, 
0 

occurring at daw~, are above 68 F In the hot season, sometimes as high as 
0 0 0 

77 F; in the cool season they are generally between 76 F and .86 F. 

Mlnlm~m temperatures are Influenced by the night breezes off the moun-

talns, especially the Karthala massif. At Moroni, for example, minima of 
0 

57 F may be experienced In July and August. At the summit of Karthala 
0 

minimum temperatures can fal I to below 32 F. 

Relative humidity Is high, its ar.nual variation fol lowing that of 

temperatures. Pamanzl records particularly high values. In the coastal 

regions, the annual average ranges between 75 per cent and 85 per cent, 

according to whether they are in windward or leeward locations. .. . 
. •' 



Gr:iudc ~. 
.Mitsamiouli 
.Moro11i • 
Nioumbadjou 
Foumbouni 

Muheli 
1-'umboni 
Miringoni 

Anjouan 
Ouani . 
M'Rcmani. .. · 

Mayotte . 
P:im:mzi 
Coroni • 

Jan. 

Momni. . . . . . . 27.~ 

Ouani • . . . . . . 27. I 
P;1.m:an:i . . . . . 27.2 

Coinoro Islands 
5 

Rainfall and Average T~peratures 
RAINFALL DATA. 

~lllludc l'rriud of Av~ra11e •1111\Mol 
rn: .. n1. r;iitW.11 

(mmJ 

.. 
~- .;,.. '· 

"' 5m 1936-65 1,081 
17m 1959-00 2,457 

,.OOm :gGn-68 5,5116 
111m 1g6o-68 1,279 

Janu.-uy 
5m 1959-68 r,272 

:sc•m 1962-Ga 2.147 
January 

111m l!)liu-68 1,R33 
720m 1g6u-QI 11,443 

January 
Gm . 195g-68 1,1119 

19ag.68 1,525 

A\'F.RAGE Tf.M.Pl~kATURI~ °C 

F..t.. Mar, Apr. t.laT June July Aur. s.,,1. 

26.9 116.8 26.4 25.3 24.0 23.2 :13.0 24.4 
27.1 27·'4 116.9 25.C 24.5 23.9 113.B 24.2 
a7.2 27.4 ll'.". 2 :.iG, •• 25.2 24,2 23.7 24.4 

Nutuh.-r ,,( Mi11imum rain d.ays 

October 100-150 

\ 

August 100-150 

July 7U-150 

August 50-150 

Oc1. Nov. l.l<C. y.,,.,. 
.. 

114.5 25.8 26.6 25.2 

25.3 116.3 116.9 115.8 

2!H 2G.4 27.0 26,0 
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SEYCHELLES 

Geography and Climate 

The British Crown Colony of the Seychelles is located In the Indian 

Ocean approximately 1,000 miles east of Kenya and consists of an archl-

pelago of some 5 Islands. 

The Islands In the Seychel !es group are composed of either granite or 

coral. The 40 granite Islands are predominantly mountainous, while the 45 

coral Islands are flat with elevated coral reefs at.different stages of 
; '. ~ '; l • ~ .;- '• I • / ; ·'-~"'. • . 

formation. There are, In addition, a number of tiny cays and rocks. 
l .:. . ~·: "i ~.F) ·,;; ~:, ··~ (··~·:'. . '} 

Mahe, the I argest Is I and, has an area of about 55 square m 11 es and Is ' 
:•; :· 'i .. ."' ;_ - ~ _-,,,_.:; _.· .•. : ; -;~· - '.~:. , ..... "~ 

encircled by' a narrow coastal belt from which a mountainous mass rises 

abruptly to heights of almost 3,000 feet above sea level. The smai ier 
>-----· ;!~;_~;; ~ '; .·• (. ,'\·_ .. 1' 

Islands, Insignificant In size, are widely scattered. 
;'') • '. I ,' 

The cl lmate Is equable and healthy, although quite humid, since the r : , ; : ~, ~ ':- _.. . . 
Isl ands are smal I and subject to mar lne. Inf I uences. Temperatures on Mahe 

·O ·· 0 
vary from 75 F to 85 F, and rainfall ranges from 90 Inches per year at 

Victoria' to 140 ·inches per year on the mountain slopes. Precl pl tat Ion 

Is somewhat less on the other Islands • . The cooler season occurs during 
·. ~ ·~ ·: . : 

the southeasat monsoon period beginning about the end of May and continuing 
• • 1 • ,'. ·._)~~! /~~:.<~-· T:"t!·r~ l~,~.-. ·:-,> ·., ~1·-

untl I September. The Colony 1 les outside the cyclone belt, so high winds 
, ·- _..., . - ' 

are rarely encountered. 

Seyche 11 es Is free of ma I ar I a and ye 11 ow fever·. (Grove, A. T., 
· : ,'._."rt --~ . 

Africa South of the Sahara. 2nd Edition. Oxford University Press. London. 

1970.) 
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H. Conclusions 

The Interruption of malaria transmission has not been achieved In many 

areas of Africa where malaria Is holo-, hyper- or mesoendemlc. However, 

some methods of Intervention have been effective In reducing morbidity and 

mortal tty. 

Residual spraying combined with mass drug administration have proved 

most effective in reducing the Incidence of malaria as determined by the 

parasite rates In Infants and In the reduction or ellmlnatfon of Anopheles. 

Slgnlf lcant reduction in transmission was also achieved with residual 

spraying. ·.Mass drug administration alone, especially In areas of high 
: ; f ~ ' (' 

endemicity was Ineffective. 
' . : . '~ ·~ . ' . 

The success of the f lrst two methods of Intervention depended upon: 

o Acceptance of program by the community 

o. Susceptlblllty of the vector to the Insecticide of choice 
. . 

o Spraying before the beginning of the·malarla transmission 
season .:"./\ ,,, 

o .At leastnlnety:peri,cent.coverage;of.houses with Insecticide 
spray 

! ; ... ,;; f~ --.'. J 

o Adequate I y tra t ned personneJ 

o suff tctent number~"'·~;: ~t~ff and supervisory personnel 
~~ i ..:,~h.J '.- ' l •':' r'( \ -._. ,,.· --~--, :· '. ~ (:J~-' 

o Availability of insecticide and drugs 

o Dependable transportation. 

o. Drug administration to 90% of population 
•• , • •· , • - ~"- ." 1. ' ':.: • t - ·l ; ' 

o Periodic drug administration 

Until malaria Is eradicated 'from the African Continent, the continued 

success of malaria control/eradication programs wll I depend upon constant 
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surveillance for Increase In vector populations and/or parasite rates In 
6 

Infants • 

The continuation of control measures In a community may result In 

decreased sensitivity of the vector to the Insecticide, change In 

behavior (from endophlly to exophily) or the adaptability of another 
7 

species capable of transmitting the malaria parasite. Therefore, 

control methods must be constantly evaiuated for their effectiveness. 
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Ill. Factors which Influence the Effectiveness of Malaria Control Programs 

The complicated relationship which exists among the environment, host, 

vector, and parasite contributes to the persistence of malaria. Whereas, 

we must understand those conditions which perpetuate the disease Ccl lmate, 

geography, local customs and migratory patterns), effective control, 

for the present, depends upon our ability to eliminate the agents (vector 

and/or parasite) which are responsible for the cycle. 

A. c1 I mate 

Afr I ca .1 s. the Id.ea I Incubator . for ma I ar I a. The three env I ronmenta I . : ; '-·~ - . ' ' '.'. : 
' .•;:J~ ~-;_-_·- ,. - ' '--:1,, ... . 

factors Ct~perature,· rainfall and humidity) which contribute to malaria 
: -·J; ~-'··1 ~ . 

transmlss'l~n.:'.are'.pres~nt In heavily populated areas of Africa almost 

perennially/'. No·'specles of Plasmodlum can develop below temperatures of 
0 1:: /·' ; . '· .•.. 

59-6t F w'fthln a mosquito. The relative humidity has an affect on the 

I lfe of the mosqutltoj low relatlve humidity shortens the I Tfe span. 

Rainfall produces a breeding surface for mosqultos. Table 1 and the 

maps shown In Figure 1 emphasize the positive correlation between the 

malarious areas C~ea~y,olltllne _In Figure lC) and the climate and ratn

fal I In Figure tA and 18, respectively. 

B. People· 

The host Is an Important agent In the spread of ma I ar Ir:. The 

asexual phase of plasmodlum development takes place In the host and the 

host Is also the natural reservoir for the parasite. 



. TABLE .1 

The Seasonal Pmudicity of Malan'a (Gill, 1938) 
-··. ·------ -· -,- - . ·- - ~-·- . 

1 AVERAGE 
----·· ... ------ --------

! 
A\'ERAGE MONTHLY ' ZONE LIMITED B'i 

ZONB MONTHLY i RELATIVE HUMIDITY 
TEMPERATURE 01' ' (0800 HOURS --- --· __ I ~°.~s.:r .. MONTH : READl!\;GS) 

THE FOLLOWING 
ISOTHERMS 01' THE 

HOTTEST MO:STH 

Temperate . 

Subtropical • 

Tropkal 

16-20" c. 
20-25' c. 

Never Juwer than 70 : 
: per cc:m. 
Never lower than 50 · 

per cc:nr. 
25 C. or more . L>uring some m\llllhs • 

lower tha:i 50 per 
cc:nt . 

15·6' and 21·6" C. 
(60° anJ 70, F.) 

21 ·6° and 26·7° C. 
(70' r.md 80' F.) 

2o·7 · ,,,1J 2<,.7 · c. 
(80' and 80' F.) 

. Equator!al . . : Never lower than · Never lower than 70 · The equatorial forest 
25° C. : per ccm. areas included in 

the tropical Zone 
· memioncd above 

Reference: Pampana, E., A Textbook of &laria Eradication. Oxford 
University Press. London. 1963. 
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The spread of malaria Is facilitated by high population densities, 

local customs and migratory patterns of people In malarious regions. 

The population density In Africa Is highly variable and Is due to the 

opportunities for employment and the avallabll lty of arable land. Table 

2 shows the average population density for most countries south of the 

Sahara. Many of the West African countries, Bambla, Maiawl, Burundi, 

Rwanda, Uganda, Cape Verde Islands, Cornoro Islands, Mauritius and 

Seychelles have population densities greater than 40 people per square 

kilometer. 

Recognition of the migratory patterns (Figure 2) In Africa Is Import- • 

~nt for an effective malaria control program. The movements of people 
2 

In Attica are complex and are done for many reasons : trading, looking 

for arable land, visiting relatives, religious pllgramages, looking for 

amployment and nomadic pastoral Ism. In West Africa, the movement Is 

along the north-south axis and the reasons 'for migration are to harvest 

cash crops In Senegal, N. Niger, Ivory Coast and Ghana or to mine Iron 

ore In Sierra Leone and Liberia. In Sudan and Soma! la, pastoral nomads 

seek water and grazing areas for cattle during the dry season. Rhodesia 

and South Africa attract many laborers from Kenya, Swazi land, Tanza~la, 

Lesotho, and Botswana to work In the mines. 

Migrations bulld and maintain reservoirs of maiaria transmission 

whether the migrant moves from an unprotected to a protected area or 

vice versa. 

There are some factors which have a negative Impact on effective 

malaria control and which cannot be changed or modified within a reason-
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TABLE 2 

Population Density in African Countri~s 
1 

South of the Sahara 

Country 

A. West Africa 
Benin 
Ghana 
Guinea 

·Guinea-Bissau 
Ivory Coast 
Liberia 
Nigeria 
Sierre Leone 
Togo 

B. Sahel 
Cape Verde Islands 
Chad 
Gambia 
Mali 
Mauritania 
Niger 
Senegal 
Upper Volta 

c. Equatorial Africa 

Population 
x 103 

3,286 
10,309 

4,529 
534 

5,017 
1,751 

64,750 
3,111 
2,289 

303 
4,116 
' 538 
5,844 

4,727 
5,085 
6,174 

Cameroon 6,531 
Central African Rep. 
Zaire 25,629 

o. South Central Africa 
Malawi· 
Mozambique 
Zambia 

E. Southern Africa 
Botswana 
Lesotho 
South Africa 
Swaziland 

F. Eastern Africa 
Burundi 
Dj ibo\·1ti 
Ethiopia 
Kenya 
Rwanda 
Somalia 
Tanzania 
Uganda 

5,·115 
91'.444 
51,138 

·693 

26,129 
.·497 

864 
108 

28,191 
13,847 

4,289 
3,261 

15,607 
11, 943 . 

Surf ac2 Area 
km 

112,622 
238,537 
245,857 

36,125 
322,462 
111,369 
923,768 

71,740 
56,000 

4,033 
1,284,000 

11,295 
1,240,000 

1,267,000 
196,192 
274,200 

475,442 

2,345,409 

118 ,·484 
783,000 
752,614 

600,371 

1,221,037 
17,363 

27,834 
22,000 

1,221,900 
582,646 

26,338 
637,657 
945,087 
236,036 
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Population/ 
km2 

2 
29 
43 
18 
15 
16 
16 
70 
43 
41 

75 
3 

48 
5 

'· 4 
26' 
23 

14 ... . 

11 

44 
12 

7 

1 

21 
29 

139 
5 

23 
24 

163 
5 

17 
51 
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TABLE 2 continued 231 

Country Populat~on Surf ac2 Area Pop~'tion/ 
x 10 km 

Sudan and Indian Ocean Islands 

Sudan 16,126 2,505,818 6 
Comoro Islands 314 2,171 145 
Malagasy Republic 8,266 587.041 14 
Mauritius 895 2,045 438 
Seychelles 59 280 212 

1 
1977 Statistical Yearbook. Department of International Economic 
and social Affairs. united Nations. New York, 1978. 

2 
To convert population per square kilometer to population per square mile, 
multiply population x 2.59. 



able tlme period. These are local customs or ways of life of the 

vii lagers, some of which Include: 

o Expectant mothers.will return to their place of birth to 

del Iver infants 

o Periodic repainting of wal Is anc rethatchlng of roofs 

o Soot covered walls which reduce the effectiveness of 

residual spraying 

o Suspicions that operational crews are tax asses! s 

o Sleeping out of doors 

o Evening gatherings which are held out of doors 

C. Vector 

Anopheles gambtae and A. funestus are the major transmitters of 

maiarta In Africa. Whereas A. gamblae ts widely distributed through

out Africa (Figure 3A), A. funestus Is found predominantly In Ethiopia, 

Uganda and Madagascar• ·six sub-species of A. gamblae have been identl-
3 

f I ed I n A fr I ca : 

: Fresh, wator sub-spec I es··. 

A 
Wldely distributed and the m~~t Important vectors 

e· 

· C - Discovered In South and East Africa 

D - Df s~overed In Uganda 
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· 01!>tnb·Jt1on of 
~ .. _,. maloreul mr;!.(1J1l..:>t-~ 

A•l'O!. t;f A Gomb10C 
rl'~·~tOt'I~ .. to in-;"ct1~1tlf'!o 

A 

0 Mil .. ~ 600 . ___ ..... 
The distribution of mabrfal mo~quitocs in Africa, the limits of A. 

t(llffl!iot ll!ld areas where vccton h:ivc lihOJwn rcsisiqncc: to residual insc:cticidcs. 
(Based on ma~ pri..-p;i.rc:d by the Division of Mal:iria Er:iJic:itfon, World Health 
Orp.nization.} 

Fi9u.re 3 

18 

IJ 

7 

Gambiae 

0 
RELATIVE ABUNOANCE OF Anopheles ga111biae 
AT DU:'FE.RENT HEIGHTS IN 1'HE MAMIRIMU\I FOR~'T, VGA:HDA, 

DURING THE WET SEASON. (ltEDllAW.N FllOM HADOOW1 GILLETT, AND 

IUGllTON, 1947.) 

I\) 
w 
w 
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Salt water sub-species 

A. melas - Discovered In West Africa 

A. merus - Discovered In East Africa 

Anophel§§ Is a highly adaptable species. Although A. gamblae prefers 

a more humid environment (Figure 38), It can survive prolcnged periods 
4 

of drought. As a result of residual spraying or lack of a preferential 

host the behavior of Anopheles can change from endophll le - anthropo-
5 

phi lie to exophll le - zoophil le. 
6 

Although mosqultos have a few natural predators , the control of 

mosqultos depends almost entirely on synthetic chemical pesticides. 

The pesticides DDT and Dleldrln have been used widely In malaria control 

programs. Both Insecticides have been effective In control I Ing Anopheles 

In Africa, however, DDT has been reported to act as an exclto-repellant 
7 

In some areas In Sudan and East Africa. 

The continued use of Insecticides for mosquto control has resulted 
8 

In Anopheles showing reduced susceptibility to Its effects. The WHO 

Expert Committee on Insects noted that In 1976, 42 species of Anopheles 

were resistant to Insecticide canpared to 38 In 1968. Table 3 shows 

countries where resistance to Insecticides has developed. It Is Import-

ant to note that resistance ls found only In those reglonr. with previous 

histories of malaria control programs. 

With Anopheles showl~g Increased resistance to U>T and Dleldrln, WHO 

Initiated a ProgralTf'lle for Testing and Evaluating new Insecticides for use 

In publ le health programs. The canpounds listed In Table 4 were tested 

extensively and were found to be safe and effective for malaria control. 



TABLE 3 

Anopheles Resistance to Insecticides 

in Tropical Africa1 
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Anopheline Resistance2 
Sub-Species 

A. gambiae A 

A. gambiae B 

A. funestus 

A. nili3 

l 

DDT and Dieldri_n~~~-t-D~1e_l_d_r_1_n~~~--~--~-t 

Benin, Camerc..on, 
Empire Central Africa, 
Upper Volta, Nigeria 

Senegal, Sudan, 
Swaziland 

Congo, Ivory Coast, 
Gambia, Ghana, Guinea, 
Equatorial Guinea, 
Kenya, Liberia, Mali, 
Mauritania, Senegal, 
Sierre Leone 

Ethiopia, Upper Volta, 
Kenya, Mauritania, 
Mozambique, Nigeria, 
Southern Rhodesia, Chad 

Cameroon, Ghana, Upper 
Volta, Kenya, Nigeria 

Ghana 

~rengues, J. and Coosemans, M~, Sensibilite et resistance 
des insectes aux insecticides en Afrique tropicale. WHO/ 
VBC/77.680. 

2 
Resistance based on 15% survival at concentration of 4% DOT. 

3 
Susceptibility of anopheles to insecticides in "Notes and 

News", WHO Chronicle 29s 199-200. 1975. 



TABLE 4 

Insecticides1 which are 
Effective a9ainst Anophiline Mosquitos 

Compound Test Site 

OMS l S. U~anda 
(malathion) 

OMS 14 Lagos, Nigeria 
(dichlorvos) 

OMS 33 
(propoxur) Kaduna, Nigeria 

OMS 43 Kano Plains, 
(fenitrothion) Nigeria 

OMS 43 

OMS 597 
(Landrin) 

OMS 33 
(propoxur) 

Kisumu, Kenya 

Northern Nigeria 

Garki District, 
Kano State, 
Northern Niger:ta 

Results 

Spraying dose of 2 g/m2 effective 
up to 4 months; more effective on 
thatch roof than corrugated iron 
roof. 

Liquid dispensers placed in huts; 
vapours were present after 3 months. 

Spraying dose of 2 g/m2 effective 
for 3-4 months. 

4 rounds every 3 months at a dose 
of 2 g/m2 effective against A. 
gambiae and A. funestus • ~ 

Effective for 6 months against 
A. fambiae and 10 months against 
A. unestus. 

6 spraying rou2ds every 3 months 
(dose of 2 g/m ) as effective as 

OMS 43. 

3 spraying rounds at two monthly 
intervals proved effective. 

References 

Bull WHO 36: 
913-935. 1967. 

Bull WHO 29: 
251-270. 1963. 

WBO/VBC/68.108 
wHO/VBC/69.113 
WHO/VBC/69.128 
WHO/VBC/69.135 
Bull WHO 40: 
67-90. 1969. 

WHO/VBC/72.391 

WHO/VBC/75.547 
WHO/VBC/~5.854 

WHO/VBC/68.104 
WHO/VBC/69.113 
WHO/VBC/75.597 

WHO Chronicle 30: 
286-289. 1976. 

1Tbe chemical composition of compounds can be found in WHO Techn. Rep. Ser. No. 356. 1967. 

ro w 
0\ 



These compounds should receive Initial consideration In areas where the 

vector population is resistant to CVT and/or Dleldrln. 
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The recent concern about Insecticides and their effects upon the 

environment and Increasing Insecticide resistance suggest that blologlcal 

control may be the only acceptable and reliable solution to vector control. 

In 1973, a National Academy of Science committee on technological Innovation 

discussed the biological controls and advantages of their use In mosquito 

control. Their findings are summarized as fol lows: 

I. larvlvorous fish -; sm"l 11 size, d I verse feeders, rr,u !ti ply 

rapidly, tolerate wide range use of temperature and sal lnlty and 

moderate sewage pollution. 

2. Invertebrate predators - mass reared and transported, cost com

petitive with chemicals, seek out smal I-container habitats. 

3. Genetic Manipulation - specific for Individual species; with 

continued use, the continued suppression using sterile or altered 

mosqultos may be more effective, economical and acceptable from 

an ecological standpoint. 

4. Parasitic r.ematodes - Reeslmermls nlelseni can be easily cultured 

and maintained; are economical and have never been found to 

parasltlze other organisms other than mosquitoes. 

5. Parasitic protozoans~ easily applied with equipment already In 

use In developing countries; can be stored for several months 

under moist, cool conditions; pathogens of mosquitoes appear to 

be host specif Jc. 



6. Parasitic fungi - most species of Coelomo-myces occur only in 

mosquitoes; can be used In comblnatlor1 :·"+tl other mosquito control 

techn I ques. 

236 

7. Pathogenic bacteria - commercial production of Bacl I lus thw·lnglensls 

Is avallable; can be used In combination with other control tech

niques; no Indication that Baclllus is harmful to man or plants. 

8. Juvenile hormone mimics - (Insect growth regulators) - natural and 

synthetic chemicals which are biologically active at concentrations 

wel I below those of convent tonal Insecticides; can be appl led with 

standard equipment; compounds are biodegradable; can be used In 

conjunction with other control methods. 

The application of these new blologlcal control methods may require 

addltlonal research In order to accOfllllodate lndlvfdual situations. For 

example, In Sudan, one species of Gambusla was very successful In 

reducing the number of mosquito· larvae; a recent WHO communique sited 

that Gainbus I a aft In Is cou Id not be est ab I I shed In Senega I • Th Is mere I y 

points to the need to develop· a more active species of Gambusla cap6ble 

of surviving In Senegal. 

Vector control Is one of the mos~ Important ways of Interrupting or 

reducing malaria transmission. Although biological control Is possible 

and perhaps most desirable from an ecological standpoint, Its effective

ness has not been tested. Efforts should be made to encourage research 

In blologlcal controls so that control measures are practical and econ

omical. For the present time, we must rely on those pesticides which 
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have pro~Jd effective against A. gamblae and A. funestus. The success 

of any chemical c~ntrol method wll I depend upon: 

o Susceptibility of th~ species to the Insecticide. 

o Measure of species resistance before, during and after 

control measures. 

o Continuous surveillance of vector for changes In behavior 

or host preference. 

O. Parasite 

The causal organism of malaria belongs to the genus Ptasinodlum. 

These are four species: falclparum, vlvax, malarlae ar.d ovale. Plasmod-

lum falclparum Is the predominant parasite ~nd Is distributed throughout 
10 

tropical Africa. It also causes the most severe form of the disease. 

Plasmodlum vlvax Is found most often In east Africa, Madagascar and 

Mauritius; P. ovate persists In east and west Africa and P. malariae Is 

sporadically distributed throughout the continent. 

Synthetic antimalarial drugs have been successfully used to prevent 

or to radically treat malaria. The most corrmonly used synthetic anti

malarial drugs are listed In Table 5. Attempts to use anti-malaria drugs 

as the only method of Intervention In malaria control/eradication pro-

grams, especially where the disease Is endemic, have proved unsuccessful. 

Different parasite species exhibit dlfferen~es In virulence and 

response 1o drugs. P. falclparum requires higher doses for effective 

·suppression than P. vlvax. Treatment of acute attacks of P. falclparum 

also requires longer duration of drug therapy. Thus, tho sansltlvlty of 

the parasite to the drug of choice and the duration of therapy should be 



TABLE 5 

COMMONL T USED SYNTHETIC ANTIMALARIAL DllUGS 

Clrmritol ,,,., N(lllfl Otlrtr natn 

Camoquine 4 amino-quinolines •AmocJi1quine 
•Oiloroquine Nivaquine. Anlen. AYlodor, 

Rcsochin 

9 aminCHCridines Atcbrin, Mep1crine, Q!iinacrine 
(no generally accepted name, 11U the same drug) 

8 amino-quino1ines •Pamaquinc 
•Primaquinc 
Qpinocldc 

Plasmochin 

Biguanides •Proguanil 
•Chlorproguanil 

Cldorproguanidc; Patudrinc, 
Lapudrine 

Oiaminopyrimidines •Pyrimethaminc Daraprim, Malocldc 

SOM!'; MIXTURES OF ANTIMALARIAL DRUGS 

N01111 onl a1roximat1 
"411 of introtlflltio11 

'Cliloroprim'(1958) 

. l' 

' 'Dandor' (1g58) 

Composition and dosage 
of combinttl tablm 

Pyrimethamine 
Oiloroquinc base 

Primaquine base 
Amediaquinc base 

Pyrimcthamine 
Oiloroquinc base 

is-oms 
150"0 mg 

Otlorproguanil hydrochloride 20"0 mg 
Oiloroquinc base 150-0 mg 

• Proposed Intanational Non--proprietuy Names. 

Reference: Colbourne, M., Malaria in Africa. Oxford University 
Press, I.ondon, 1966. 

240 



241 

determ:ned for effective suppression of the Infection. 

Wfthln the past five years, parasite resistance to antlmalarlaf s 
12 

has developed In some areas In Burma, Vietnam, Brazfl and possibly India. 

The resfstance Is to 4-amlnoqulnollnes and the dlhydrofolate dehydro-

genase Inhibitors (OHFR). 

Although earlier reports on the development of resistance to antl-
12 13 

malarlafs In many parts of Africa were not substantiated , there Is 

current evidence that f lasmodlum Insensitivity to chemical prophylaxis 

Is beginning to appear In East and West Africa. It was recently re

ported that two Amerfcans who had traveled in North, Central, and Eest 

Africa suffered from malaria despite chemoprophylaxls with chloroquine 

phosphate (500 mg tablets) taken once a week before, during and after 
14 

their visit~ Recovery was prompt with the administration of pyrl-

methamlne or pyrlmethamlne plus suffadfazlne. Additional cases from 

Nigeria and East Africa have been reported In recent publlcatfons by 

the Center for Disease.Control (CDC), Atlanta, Georgia, and the World 

Health Organization. . ~ ' 

Confirmation of chloroquine .reslstent strains of P. falclparum has 

been accanpllshed by Dr. Chin of CDC (personal COl'llllunlcatlon). The 

parasite was Isolated from an American who had vfslted Tanzania. The 

resistant parasite was then used to Infect primates and was grown In 

tissue culture; ntlld resistance to chloroquine was observed In primates 

and In culture. 

The observed resistance to malaria has resulted In efforts to 

develop alternate methods of eliminating the Infection. One method Is 
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15 
to use a combination of drugs, I.e., sulfones or sulfonamides and OHFR 

inhibitors. 
16 

New :sn~imalarlals are presently being assessed. Two of these 

Include: 

o Quinollne methanol - developed by the United States Malaria 

Research Program and released for limited use under the name 

of Mefloqufne. Pref fmfnary results look very promising. 

o Co-trlmoxazole - effective against bacterial Infection but Its 

ef f I cacy In ·rhe treatment of ma I ar fa f s equ I voca I • 

The use ot vaccines to eliminate smallpox and measles In endemic areas has 

been overwhelming successful In developing countries. Since 1966, A.i.O. has 

supported research for the development of a vaccine effective against malaria. 

Significant gains have been made In the areas of.!.!! vitro cultivation of 

the parasite and Identification of the appropriate malaria lmmunogen. 

These research Initiatives are necessary steps In the production of an 

efficacious vaccine. 
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E. Use of Pesticide for Agriculture and Water Development Projects 

Many African countries depend heavily on agriculture for econanlc 

stablllty and for food production for the family. Africa possesses one 

third ot the world's a~ld lands and approximated 60 percent of the continent 
17 

Is ar rd... The d ro,ught In t~e Sahe I d ur Ing the ear I y 1.970 's attest to the 

problems·that exist In artd areas. 

Modern technology has been Instrumental In making the land more pro

ducttve by using pesticide and Implementing water development projects. 

In some areas, especially where cash crops are grown, pesticides are 

heavily used. Although export of pesttctdes by A.l.D. Is meager, the U.S. 

government does export stgntftcant amounts of pestlctdes to African countries 

(Table 6). This may represent a mlnurnum amount of pesticide usage since 

some African r.ountrtes may purchase pesttctdes from other sources. To 

Increase the producttvtty of artd lands, and to provtde sate water to 

vii lagers, US.S/A.1.D. ts also asststtng many countrtes tn water development 

schemes (1able 7). 

The Impact of previous pesticide use and existing .:,nd proposed water 

projects malaria control programs should be constdered during the planntng 

stages of al I malarta contro~ progrmns In Africa. 



TABLE 6 

U.S. ~estictde Export• by Dcatin•tlnn and Valu~; 
Total Expocta tn Calend11r Y1114ra 1969-1974 C-pjared Lo AfD-t•fn:inceJ £1tporu in Fh•cal Ye111s 1970-1975 _____ ..... _ 

·------· 
·---~ Total U.S. F.xuorts 1sooo1_ AID-Financed £xoorts lSOOO) 

CY CY CY CY t.'Y Avg./ FY F't FY PY FY FY Avg,/ 
197U 1971 1912 . 1973 1974 Year 1970 1'!171 1972 1913 1974 l!H5 Ye.o.r . 

II c D E F c 11 1 J I( L M N 

25 105 56 79 9) 72 420 )3 27 46 - - 21 
1<!9 139 82 71 119 llll l - - - - - Ncgl. 

55 29 n 1')8 150 81 7 - - 24 4 - 6 
NA NA 19 81 642 247 2 - - - - - Ne11l. 

56 67l 199 656 623 441 1,115 756 552 470 1,397 871 809 
!'IA NA 165 '.111 621 367 - - - - 2 - Negl, 

7,113 8, 151 '· ,989 9,164 lb,646 8,775 - - - - - - -
loalaui:c b.llan:e 9,190 17,020 >.9,345 NA - - - - - 5 l 

17. ~7 j 19,952 14,113 27,552 Jll,209 22,039 1,605 789 579 540 l,ltOl 1176 965 - ---·--- -- .. ~ - . .. -:---· 

Reference: Environmental Impact Statement_ on the AID Pest Management Program. Volume 1 - Environmental 
Impact Statement May 13 1 1977 

All> 
Sl14te . 

11/C 
•. 

--· ~ 0 . 
2'..:.21 
!h:gl. 

7.41 
N.:bl• 

100% + 
llei;l. 

LI 
NA 

"· 4% -



TABLE 7 

Water Development Projects1 

Country 

A. West Africa 

Benin 

Togo 

Togo 

B. Sahel 

Cameroon, Chad, 
Niger, Nigeria. 

The Gambia, 
Senegal 

Senegal, Mali, 
Mauritania 

Number .Title 

680-0201 Rural Water Supply 

693-0~14 Rural Water Resources 
Dev. and Management. 

693-0210 Rural Water Supply 
and Sanitation 

625-0005 Lake Chad Basin Comm
ission Institutional 
Development 

625-0012 Gambia River Basin Dev. 

625-0605 OMVS Agronomic 
Research II 

Cape Verde, Chad, 625-0932 
The Gambia, Mali, 
Mauritania, Niger, 
Senegal. Upper Volta 

Special Self Help 
Program 

Purpose 

To provide reliable and clean water 
to rural villages. 

To increase the production of low
income farmers. 

To provide safe and clean water for the 
rural populace. 

To establ -I.sh a planning unit for water 
resource utilization. 

Development program for the Gambia 
River Basin. 

Develop a capacity to carry out adapt
ive agricultural research. 

Village well-drilling, rice cooperatives. 

Cape Verde 

Cape Verde 

655-0003 Tarrafal Water Resources Establish a regional irrigation program. 

Chad 

655-0009 Watershed Management 

677-0022 Rural Sanitary Water 

A national watershed management pl.an. 

Provide potable water to rural populati~n 
by installing 500 small bore tube wells. ~ 

"" 



TAB~E 7 cont. -2-

Country 

Mali 

Mali 

Kali 

Hali 

Mali 

Mauri tani.!\ 

Niger 

Sene9al 

Upper Volta 

Number Title Purpose 

688-0202 Operation Mils To increase agricultural productivity. 

688-0204 Rural Works Develop an effective community svpp-:>rt 
system. 

688-0206 Action Riz-Sorgho To increase cereal production through 
improved technology. 

688-0210 Operation Hauti Valee Rural development program. 

688-0213 Action Ble To produce more cereals through co
operative irrigation systems. 

682-0203 Rural Land Reclamation Management and conservation of water 
resources. 

683-0205 Niamey Department To increase food production. 
Rural Development 

685-0208 Small Irrigated To introduce farmer managed irrigated 
Perimeters crop production. 

686-0228 Rural Water Supply To provide the rural poor with a 
water supply. 

c. Equatorial Africa 

Cameroon 

Cameroon 

631-0012 Mandara Mountains 
Water Resources 

631-0025 Mandara Area Wells 

D. Southern Africa 

Lesotho 632-0088 Rural Water and Sani -
tation 

To insure a year-round water supply. 

To provide safe year-round drinking 
water. 

To install and maintain village water 
supply systems. 



TAB~E 7 cont~ -3-

Country 

E. Eastern Africa 

Kenya 

Rwanda 

Somalia 

Tanzania 

1 

Number 

615-0172 

696-0112 

649-0104 

Title 

Marginal Lands 
Development: 

Fish Culture 

Comprehensive Ground~ 
water Development 

Purpose 

To increase productivity and income 
of farmers in marginal areas through 
agricultural development plans. 

To develop and maintain productive on
farm fish ponds. 

To provide a safe source of water for 
Somalians and their livestock. 

621•0143 Arusha Regional Planning Strengthen the villagers capabilities to 
and Village Development implement development activities. 

Congressional Presentation, Fiscal Year 1980, Annex 1, Africa, Agency for International 
Development, Department of State. 
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F. Health Service Facll ltles 

One of the major objectives of malaria control/eradication programs Is 

to eventually Integrate the principles and practices of vector-borne disease 

control Into the perman.ent health del Ivery system. This proposal Is based 

on the assumption that countries/regions have adequate health services: 

facll itles, trained personnel, suppl les, equipment and location of facll ltles 

so that they are accessible to the users. Table 8 gives the prof lie of 

expenditures for health and the number of hosplta's and physicians for 

countries In Africa. Of the 27 countries reporting, eleven spe.1t less 

than 5 percent, twelve spent between 5-8 percent and 4 spent between 8-11 

percent of the Ir tota I annua I expenditures for hea I th. The number of 

people per physician ranged from 2,000/1 In Djlboute and South Africa 

to ~3,000/1 In Ethiopia*. Discrepancies in these flgur9s would be due 

to Inaccurate census Information. For comparison, the population per 

physician in North American and European countries range from 363/t In 

U.S.S.R. to 600-700/1 in the U.S.A., Sweden, England/Wales and Poland. 

The number of health centers which Include al I health del Ivery 

facilities from hospitals to local dispensaries Is insufficient to 

provide preventive care or proper malaria surveillance activities 

for the populace especlally In rural areas. Moreover, numbers alone 

give no Indication of the quality of service. Thus, the role and 

capabllltles of health del Ivery systems In malaria control programs 

shou Id be carefu I I y assessed I f they are to be Inc I uded In the meH:!l(_I a 

control program. 

(*Mall was exceptional In that it reported health expenditures of 10.9% 
of the budget, 3,623 health centers and 54 hospitals). 



Table SA 

Health Expenditures, Personnel and Facilities 
in 

West Africa 
Health Ex2enditures Facilities-Personnel 
Health Budget % of Expendi GNP l~o. No. No. People per 

Reporting in u.s. $ Total Ex- tures per per Hosp- Health Phys- Physician 
CountrI Year __{xl06) penditures person Capita3 ital Center icians 
Benin 1974 6.3 10.5 $1.90 $130 54 312 95 36,000 
Ghana 1973 29.1 5.7 2.83 580 243 48 981 11,000 
Guinea 1967 .006 4.3 0.01 150 35 48 142 22,000 
Guinea- 1969 30 18,000 
Bissau· 
Ivory- 1970 610 56 204 252 21,000 
Coast 
Liberia 1970 4.0 4.8 2.22 450 32 300 132 13,000 
Nigeria 1974 33.4 1.2 0.52 380 3,615 26,000 
Sierre- 1974 6.2 6.0 2.00 200 28 97 12,000 
Leone 
Togo 260 18 226 95 21,000 

lAfrican Statistical Yearbook. 1975 Part 2 (West Africa), ?art 3 (East Africa). Economic Commission for 
Africa. United Nations. 1976. ~ 

African Statistical Yearbook 197~. Part 1 (North Africa) Part 4 (Central Africa). Economic Commission for 
Africa. United Nation. 1977. --
1976 Statistical Yearbook. Publishing Services, United Nation, New York, New York. 1977. 

21973 Constant dollar equivalents 
3world Development Report, 1978. The World Bank, Washington D.C., August 1978. 
4eomparable numbers for America and Europe are: United States- 622; Sweden-645; England/Wales-761; 
Poland-592; u.s.s.R-363. 



Country 
Cape Verde 
Chad 
Gambia 
Mali 
Mauritania 
Niger 
Senegal 
Upper·· 
Volta 

l 

Report
ing Year 
in U.S. $ 
(x106) 
1969 
1971 
1974 
1970 
1971 
1973 
1973 
1973 

Reporting year was 1974 

Table 8B 
Health Expenditures, Personnel and Facilities 

in 
Sahel 

Health Expenditures 
Health %of 'Total EXpendi- GNP 

Facilities-Personnel 
No. No~. No. 

Budget Expendi- tures per Per Hospi- Health Physician 
tu res person Capita tal Center 

13 
120 5 63 

1.2 6.7 2.20 1751 5 19 
4.4 10.9 0.77 100 54 3,623 121 

340 6 68 
4.6' 6.5 0.97 160 57 97 

390 93 287 
4.3 8.2 0.71 110 96 

People per 
Physician 

19,000 
44,000 
19,000 
39,000 
18,000 
41,000 
14,000 
60,000 



Reporting 
Year 

Country 
Cameroon 1972 
Central 1971 
Africa Re-
public 
Equatorial 1967 
Guinea 
Gabon 1971 
Zaire 1974 

l 
Reporting year was 1974 

Table SC 
Health Expenditures, Pe~donnel and Facilities 

in 
Equatorial Africa 

Health Expenditures Facilities - Personnel 
Health % of Total Expendi- GNP No. No. No. 
Budget in Expencl:l- tures per Per Hospi- Health Physi-
U.S. $ 
(xl06) 

tures person Capita Tals Center cians 

290 88 279 
230 48 49 

5 

1,341 52 96 
30.0 1.8 1.11· 140 818 

People per 
Physician 

26,000 
27,000 

62,000 

5,000 
29,000 

N 
Vt 
0 



eport-
ing 
Year 

Country 
Mal~wi 1974 3.7 
Mozambique 1970 16.7 
s. Rhod- 1974 35.0 
esia 
Zambia 1974 44.4· 

1 
Reporting year ws 1974 

Table SD 
Health Expenditures, Personnel and Facilities 

in 
South Central Africa 

enditures Facilities - Personnal 
get % oi Total Expendi- GNP No. No. No. 

Expendi- tu:!"es per per Hospi- Health Physi-
tures person Capita tal Center cians 

3.3 0.72 140 93 370 104 
2.9 1.77 170 116 643 498 
4.4 4221 860 

o.s 8.69(?) 440 82 639 527 

Peo::>le per 
Physician 

38,000 
16,000 
6,000 

s,ooo 



Reporting 
Year 

Country 
Botswana 1973 
Lesotho 1974 
South 1973 
Africa 
Swazi- 1972 
land 

1 . 
. Reporting Year was 1974" 

Table 8E 
Health Expenditures, Personnel and Facilities 

in 
Southern Africa 

Health Exaenditures Facilities - Personnel 
Health Bu get % of Total Expend!- GNP No. No. No. 
in U.S. $ Expend!- tures per per Bospi- llealth Physi-
(xl06) tures person Capita tal Center cians 

2.9 3.4 4.15 384 12 44 
1.4 4.5 170 19 83 50 

1,340 12.060 

337 11 56 52 

People per 
i:hysician 

10,000 
20.000 

2.000 

9,000 

N 
VI 
N 



Table 8F 
Health Expgnditures, P~~sonnel and Facilities 

in 
Eastern Africa 

Health Expenditures Facilities '- Personnel 
Health Budget % of Total Expendi- GNP No. No. No. People per 

Reporting in uis. Expendi- tures per per Hospi- Health Physi- Physician 
Year (xlO ) tures person Capita tal Center cians 

Count 
Burundi 1975 2.3 5.6 2.65 120 18 126 91 49,000 
Djibouti 1975 11 52 2,000 
Ethiopia 1972 0.4 6.9 0.02 100 85 742 350 73,000 
Kenya 1974 0.4 1.3 0.03 240 1,242 16,000 
Rwanda 1975 ~.6 7.7 0.83 110 261 167 112 54,000 
Somalia 1973 4.6 7..3 1.40 110 24 174 193 16,000 
Tanzania 1973 180 236 1,555 726 28,000 
·Uganda 1971 14.5 1.0 1.22 240 23 1,117 21,000 

: 

2 
Reporting year was 1966 



Reporting 
year 

Countr2 
Sudan · 1975 
Comoro 1972 
Islands 
z.'.adagas- 1973 
car 
Mauritius 19i2 
Seychelles 1969 

1 
Reporting year was 1974 

2 
Reporting year was 1966 

Table BG 
Health Expenditures, Personnel and Facilities 

in 
Sudan and the Indian Ocean Islands 

Health Expenditures Facilities - Personnel 
Health Budget % of Total Expendi- GNP No. No. No. 
in uis. $ Expend!- tures per 
(xlO ) tures person 

per Hoap1- Health 
Capita tal Center 

Physi-
cians 

ll.5 1.$ 0.71 290 122 138 1,349 
21 

11.5 4.9 1.39 200 687 

5~0 1 .• 3 5.59 414 33 139 271 
21 

People per 
Physician 

12,000 
14,000 

11,000 

4,000 
3,000 
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Each countries economic situation should be considered before em

barking upon a malaria control program. The per capita Income of most 

Afr lean countr les south of the Sahara Is betwe1en $100 and $600 <Table 8). 

The f lgures on per capita Income In most of the Mlddle Income Countries 

(per capita greater than $250) are deceptive, for with few ex17.-,ptlons 

these are actually poor countries with mineral enclaves employing only a 

small fraction of the work force (World Development Report, 1978, The 

World Bank, Washington, O.C., August 1978). Of the 37 countries report

ing gross national product <GNP) per capita, one-third had GNP per capita 

of less than $200. The amount of expenditures for health per person 

varied from less than SJ.02 to $5.59. The majority of the countries 

spent between $1-$2 on health care per person. It was estimated that In 

the Klsumu area of Kenya, the yearly cost for a malaria control program 

would be $3-$4 per capita <Report of Consultants - Africa Malaria, 

Office of Healt:1, <TA/H), Agency for lnternsltonal Development). Thus, 

most countries wf 11 have to Increase their health expenditures tremend

ously to accormiodate a comprehensive malaria control program. 

G. Trained Personnel/Training Fact titles 

The need for trained personnel at all levels of malaria control 

programs cannot be over emphasized. One of the major reasons sited for 

the fal lure of pr.evlous eradlcatlon/contr·of problems was lack of trained 

personnel. The human resources needed for control actlvf·~fes Include: 



1. Professionals 

Program Administrators/Advisors 

2. 

Malarlologists 

Epl dem lot og I sts 

Medical Doctors 

Environmental Sanitation 

Sociologists 

Entomol og Is.ts 

Eth no I og I sts 

Technical Personnel 

Business Manager 

Laboratory technician 

Clerks 

·Spraymen 

Communication Spec la I lsts 

Eng lneers 

·i Publ le Relatlons/Educatlon Spec lei lsts 

3. Support Personnel 

Supply/Stock personnel 

Truck Drivers 

Mechanics 

Typists 
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Training for these professionals may require years or months depend

ing on the level of competency. Periodic refresher courses are also 

necessary as new or lmprovbj equipment, techniques or chemicals are Intro

duced. 



Presently there are no canprehenslve teaching faclllties In Africa 

for training Individuals In malaria control activities. In an attempt 

to Increase the number of skilled personnel, WHO In September 1977 

organized a franc0phone postgraduate Publ le Health Course with emphasis 

on malaria and parasitic diseases In Cotonou, Benin. 
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Tra I id ng for jun lor and sen lor I eve I per sonne I sholl Id be read II y 

available on the continent and should be relevant to the malaria problems 

In Africa. Moreover, since about one-third of the U.S./A. l.D. assisted 

countries are French speaking, training courses should be taught In 

English and In French. 

The World Health Organization keeps an updated Inventory of African 

research institutions Involved In research and training In tropical 

diseases. Since some of these Institutes have malaria research programs, 

·trained experts should be readily available. Table 9 lists five French 

and twelve Engllsh Institutions with research and training capabilities 

In malaria. The use of these resources and facilities for training In 

malaria control should be explored and encouraged. Several of these 

Institutions are geographlcally located so that consortium agreements 

are possible; this would undoubtedly provide an excel lent environment 

for tra In Ing • 

Presently, there are several assistance programs within A.1.0. 

which may be utilized to train professionals and support personnel and 

to educate the general publ le about malaria control <Table 10). These 

programs could be expanded to contain education canponents speclflcaily 

for malaria. It would also be economical In that these programs have 



Table 9 258 

African Research lnstltues with Potential Capablllttes 
1 

for Malaria Training Programs 

French 

1. Cameroon, Yaounde • 
Institute de Rechercher Medlcales 
et de plaotes medlclnales 
(Scientific staff of 55) 

1 
2. Cameroon Yaounde • 
Institute de Rechercher Sclentlque 
du Cameroun 
(Scientific staff of 32) 

1 
3. Ccmeroon, Yaounde 
Organization de Coordination pour 
la Lutte Centre les Endemles en 
Afrlque Centrale 
(This instltues has a one year 
training program for health work
ers In several areas) 

4. Upper Volta, Bobo-Dloulasso 
Centre Muraz 
(Sclentlf lc staff of 18) 

5. Upper Volta, Bobo-Dloulasse 
Mission Entomologlque aupres de 
I '0CCGE 

Special Programs for Research 
and Training In Tropical Diseases, 
WHO L/76.46. 

Eng 11 sh 

1. Nigeria, Ibadan 
Faculty of Medicine 
University College Hospital 

2. Nigeria, Lagos 
Federal Malarial Service 

3. Nigeria, Zarla 
Ahmadu Bello University 
Department of Medicine 
(Scientific staff of 40) 

4. Sudan, Khart~um 
Institute of Re .. aarch for Tropl..:el 
Medicine (Scientific staff of 15) 

5. Sudan, Kartoum 
Malaria Control Service 

6. Sudan, Khartoum 
Medical Research Council 

1. Sudan, Khartoum 
National Council for Research 

8. Sudan, Omdurman 
Hospltan fer Tropical Diseases (run 
Jointly by the Ministry of Health and 
the National Councl I for Research) 

9. Tanzania, Amanl 
East African Institute for Malaria and 
Vector-Borne Diseases 
(Sclentlf lc staff of 9) 

10. Tanzania, Arusha 
East African Medical Research Council 

11. Tanzania, Arusha 
East African Tropical Pesticides Research 
Institute )Sctentf f Jc staff of 12) 

12. Tanzania, Dar-es-Salaam 
Faculty of Medicine, Univ. of Dar-es-Salaam 



came:roon 

Cameroon 

Ethiopia 

Table 10 
u.s./A.I.D. Bluca.tian/l!ra.iniD] P.rog:tams Which Could Be Expande:i 
to In:lu.le Malaria c.anponents 

631-0009 

631-0016 

631~007,; 

633-0188 

633-0189 

...... 'PrOject ........ . 

Title 
PractiCil Training in Health 
FJ:lucation 

Medi cal System 
for came:roon 

Institute of .Manage
ment a:rrl ~ (If.tr) 

'Ib~iSh a training systan of health 
education which resp::>rds to the needs of 
the rural population 

'lb develop arrl implanent a nationally 
cooniinated practical training system 
of health education activities res
ponting to the needs of the rural 
population 

(1) 'lb develop a center for ecorx:mi.c arrl 
social science research in Ca:mel:oan arrl 
(2) to carry out research arrl to collect 

arrl disseninate soc:::ioea:n:anic data for 
develo.pnent programs in North cameroon 

'lb :improve the IMI'' s capability to 
analyze organizational refonn arrl 
administrative training requirements, 
arrl to improve its capacity to oo:rrluct 
managarent training for nore ra.rid 
expansion of government developrent 
programs 

'lb establish an adult education system 
enabling local carmunities to develop 
civic resp::>nsibility ard to improve 
skills related to functional literacy, 
health a:rrl agriculture practices, cottage !',) 

arrl snail i:rrlustry, a:rrl general can- ~ 
munity needs 



Ethiopia 633-0213 Life Integrated 'lb assist urban ard rural dwellers 
Family Biucaticn II. associations to deliver int.egrated 

nonf on:nal education services to 
their manbers; train local leaders 
in providing nonfornal education to 
adults. 

~ .. ,, ,'- -·:: ... ' 

Ghana 641-0088 camnmity Health 'lb establish a :i::ost-graduate level 
Team SUpport program in camn.m.ity health within 

the Ghana .Med.ical Sclx:lol in order to 
provide the number of trained 
physicians necessary for an effective 
rural health delivery systan 

I'·---

Guinea ,657-0003 .. PrlmaJ::y. Teacher. - 'lb sup:i::ort the government Guinea-
Training Bissau to expand its capacity to 

train primary sclx:lol teache.rs, ard 
to improve the quality of instructions 
in primary teacher training sclx:lols 

Liberia 669--0153 ·Imal: Develop11ent 'lb train mid-level agricultural 
Training \\!Orkers in agriculture managanent ard 

rural develop:nent to effectively 
manage farm related projects ard 
transfer agriculture technology, meth:rls, 
kn:Jwledge to small fanners. 

Liberia 669--0134 Rural learninq 'lb develop a systan of distance teaching 
Delivery Systen which enhances the quality of life of 

rural p:>oulations not reached by the 
fornal sclx:lol systan 

Tanzania 621-0150 Tanzania seh:x>l 'lb assist the Tanzania government achieve 
Health Program institutional capacity to provide cx:mpre-

hensive sctx:x:>l health services to scmol-
age children as an integrated part of the l'3 

°' Rural Developnent P.rogram. 0 



Tanzania 621-0154 COnt.inuin:J E:1uco. ...i.::m. 
Center for Health 
W:irkers 

'lb provide a::mprehensive a:mtinuin:;J 
education to all health "WOrkers, 
incltrling those paramedicals wh::>se 
initial training h:ts been in a 
nan:ow rut highly technical specialty 

N 

°' .... 



already been Implemented In seven countries where malaria Is still 

considered a major health problem. 
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Efforts should also be made to Increase the participation of Peace 

Corps volunteers and students (graduates and post-graduate) In ~edlclne, 

public health, and Tropical diseases in malaria control activities abroad. 

This kind of cooporatlon Is of obvious mutual benefit. 

There are several aspects of malaria control programs that have not 

been discussed In this report; these omissions In no way suggest their 

Irrelevance In control programs. These areas are: 

o Responslblllty of the host government for leglslatlve, financial 

and moral commitment to malaria control programs. 

o Cost/benefit of using a particular method of malaria Intervention. 
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Epilogue 

With few exceptions, the status of malaria control In Mrlca is not 

very different from what it was twenty-seven years ago when Balfour 

published what he thought was necessary In order to solve this problem 
1 

In Africa. His suggestion which are still valid today were: 

o Objectives of the plan must be clear and definite, and they 

should have prospects of real fzatlon. 

o The personnel needed for it must be canpetent, qualified, and, 

above all, available. 

o The environment of the plan must be favourable for Its realtzatfon. 

In other words, a need for the plan must be either felt by the 

population concerned or It must be created. 

o Sufficient time must be realized for the job and there must not 

be too much pressure for Immediate results. 

o There must be adequate funds to carry out the plan, remembering 

that long term projects have considerable financial lmpllcatlon. 

Sane contemporary additions to these original Ideas are: 

o Correct Identification of vector species 

.o Proved susceptlblllty of the vector anc parasite to control 

measures 

o Trained staff should Include, preferably, host nationals at every 

position· level 

o Continued research In vector biology and behavior 

IBalfour, M., "Administrative problems In connection with aid to Under
deve I oped areas", Prob I ems ..!.!!. !:!ls!! Fert I 11 ty In Agrar I an Soc I et I es. I 952 
Milbank Memorial Foundation. New York, New York. 
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o Malaria control plans which are specif lc for each area based 

on climate, geography, local customs and migratory patterns 

of residents. It Is also lmpo~tant to note that In the most 

recent report from Bendel State Jn Nigeria, an area which rep

resents four ecological strata (rain forest, savanna, perlurban 

and mangrove areas) there were entomological differences among 

the anophellne fauna In houses In the different ecologlcal strata 

(WHO/Nigeria Malaria Field Research Project, CIRP/MDP/012) 

Technical Report, January - April, 1977). Thus, each ecological 

area represents a unique mlcroenvlronment. 

The success of any country's malaria control program will depend 

upon how effective that country Is In maintaining Its malaria-free condition. 

Thus, the malaria situation In surrounding countries and survelllance of 

Its borders are of primary Importance. WHO, In realizing the problem3 

Involved with malaria control In Africa, has proposed an Inter country 

control program to deal with potenTlally malarious situations In urban 

centers and eco~~lc development zones CAFR/MAL/154/1977). The proposal 

for a regional antimalarial program was set forth In which ecological, 

epidemiological and socioeconomic factors were considered. The program 

was constructed as a three-tiered system: (1) prevention of mortality and 

attenuation of suffering and Incapacity, (2) reduction of incidence and 

prevalence and (3) eradication of malaria. The document presents a 

model p I an for the f I rst t''O 1 eve Is on I y. 

For the first level - "prevention of fllClrtaltty and attenuation of 
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suffering and Incapacity due to mala1·ia" - the treatment would be lrrvnedl

ate treatment of all febrile cases with a sfngle dose of chloroquine of 

10 mg per kg of body weight. The effectiveness of this action requires 

that someone locally be responsible for recognizing the symptoms and 

administering the prC'lper dosage. 

The second level - "reducing the morbidity rate In vulnerable groups 

and the prevelance In communities of economic lmportancen - requires 

commitment of funds at the national level to continue a long term program. 

Each government's plan would tak~ Into consideration Its own priorities. 

The responslbilrty tor common areas, such as ports, International arr-

ports, rural savanna or forest zones and development projects would be 

protected by those countries affected. Thus, countries sharing those 

areas \:'IOU~d· have Sfmffar ep'fdem.fologfcaf sftuat(ons and would benefit 
"" ' . ' '" . . .•. ' ' .' "! ' • ; ' '. \.) 'i !•. ·~ -,_ '. • ' 

greatly by cooper::atlng In control programs. Appropriate measures are 
' : "" - ~ > •: " I' ;•< : ~:' l : ' i ',• , ; ' 

enumerated In.this proposal for nialarfa.control In the areas mentioned 
' ',' ' ·': ·, .,, ' ,-. ' .,,'.: l ['.•·:· : : ."· :;.; ' ' 

above. 'WHO would play a vital role by coordinating these efforts at 
' ' 

'.·"·!-' ·i. ,·-·~·"1 '·'. ·.. ': 1;:V ? 
the su~reg"fona'I fever.· 

I f ma I ar I a Is ,to be contro I I ed In Afr I ca, It must be very soon. 
( 

There are many f~ctors which have a negative or potentially negative 

Impact on malarf a control. These are:. 

o .. Increased res I stance of vectors to Insect I c I des In other areas 

of world; there Is no reason to bel leve that Africa will be unique. 

o Jncreased use of Insecticides for agriculture heightens the 

posslblllty of resistant vector strains 



o Potent·1ar resistance of Plasmoalum falc.;fparum to antlmalarlals. 

o Reluctance on the part of Industry to develop new pesticides or 

anttmalarlals 

o Reluctance to use pesticides for environmental/ecology reasons 

o Increased cost of pesticide and antlmalarla drugs I:::lec!ause of 

inf la ti on 
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A successful control program wll I mean an Increase In the population 

because of the increased number of I Ive births and a decrease Jn the overall 

death rate. In time more people will mean addltlonal food, schools, Jobs 

and housing. Therefore countries should Implement positive measures 

to control populatl~n growth and anticipate providing the necessary 

amenities to Jts growing population. 
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