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1. 

I. THE SCENE. 

INTRODUCTION. Southern Rhodesia offers many advant- 

ages for the study of the effect of malaria and black - 

water fever on a European population. The present is 

a suitable time to record the experience of these dis- 

eases as they affected European development during the 

first fifty years of colonisation. The European pop- 

ulation of Southern Rhodesia exceeded 100,000 during 

1947 and it is considered by many that at this stage 

the Colony can be claimed to have out -grown its pioneer 

status and that from natural increase of the resident 

population alone the Colony should be able to maintain 

the momentum of development. 

The 1939 -45 War was the end of an age in Southern 

Rhodesia as in many other countries. New methods of 

treatment and prevention of malaria were introduced and 

the natural history of malaria and blackwater fever as 

affecting the European population may be radically 

changed in the years to come. 

The European population is more stable than in 

most other tropical and sub-tropical countries in the 

British Commonwealth. The population is a "settler" 

type, not the "planter- colonial civil servant" which 

is met elsewhere in the Colonial Empire. This latter 
type/ 
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type maintain close and frequent intercourse with the 

United Kingdom and almost without exception, tradit- 

ionally and from choice, do not regard the country of 

their employment as home, where they live and work, 

bring up a family, retire and eventually die. 

The pattern of European settlement in Southern 

Rhodesia is most like Kenya in the Colonial Empire 

and quite different from the pattern of European 

development of other mining and agricultural economies 

such as Malaya. In Southern Rhodesia rural develop- 

ment of the country has been on highly individual lines 

with single families of settlers widely separated on 

farms or small mine workings. Estate control of 

malaria which has been practised with such outstanding 

success in Malaya, Ceylon and Assam could not be prac- 

tised in Southern Rhodesia. The country dweller and 

his family are placed in close relation to Africans in 

his employ who with their children provide an ever - 

ready reservoir of malaria. This has meant that 

malaria prevention in the rural European populations of 

Southern Rhodesia could not be planned and organised 

with the thoroughness and efficiency of Malaya. 

Settlers were given advice as to how to protect them- 

selves but otherwise left to work out their own sal- 

vation. A study of the impact of malaria and black - 
water/ 
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blackwater fever on people living in these circum- 

stances will indicate the value of the simpler methods 

of malaria prevention as compared with the more complex 

and costly malaria control measures which have been in- 

troduced elsewhere. 

Another advantage in studying the European popul- 

ation of Southern Rhodesia is that practically all the 

hospital accommodation for this section of the popul- 

ation is administered under the direct control of the 

central government. Hospital records have been well 

maintained and in a uniform manner throughout the years 

so that it is possible to draw valid conclusions from 

the examination of the mass of data available. Vital 

statistical records have been well maintained for many 

years and this is of great value to the accuracy of the 

study. The Colony of Southern Rhodesia celebrated its 

Jubilee in 1940 but as the records of the early years 

are scanty this study is restricted to the fifty years 

that have passed since 1897 and excludes the first 

seven turbulent years of war and rebellion following 

the Occupation in 1890. 

THE HISTORICAL BACKGROUND. Despite the evidence of 

early settlement of the region now known as Southern 

Rhodesia by an intelligent and skilful people, very 

little is known of the date or nature of their 
occupation/ 



 

occupation. These early visitors have been said to be 

Phoenicians, Arabs or invaders from India, each school 

of thought finding support in the evidence of rock ruins, 

paintings, mine workings, coins, jewellery and exotic 

plants for their particular choice. In fable and ledg- 

end it is the land of Ophir and of Prester John. 

The Portuguese established a chain of forts and 

trading stations on the east coast of Africa in the 15th 

century. They used the larger rivers as ways to enter 

the interior and there is no doubt that during the 16t4 

century they visited and attempted to occupy the plat- 

eau region now known as Mashonaland. They met with 

little success and apart from meeting the hostility of 

the inhabitants the various expeditions suffered from 

malaria. 

In 1837, the Matabele, a clan of the Zulu nation 

broke away from the main body and moved north into the 

Transvaal where, coming into conflict with the newly 

arriving Boers they crossed the Limpopo and occupied 

the high plateau between that river and the Zambesi. 

They reduced the old inhabitants to slavery and held 

sway by raids and forays over what is now known as 

Matabeleland and at the height of their power terror- 

ised the Bantu inhabitants of Mashonaland and those to 

the East, across the Sabi River. The tribal head- 
quarters` 
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headquarters were at Bulawayo but the raiding armies 

venturing into the lower lying areas suffered severly 

from malaria and the cattle herds, their mobile food 

supply, were decimated by trypanosomiasis. The coun- 

try was visited during the early 19th century by a num- 

b er of famous travellers and explorers; David 

Livingstone travelled through to the North in 1849. 

F.Ç.Selous, the hunter -naturalist paid many visits and 

in his book "A Hunter's Wanderings in Africa" he' gives 

a vivid account of the sufferings from malaria of Owen 

and ,himself in 1878. Lobengula, chief of the . Matabele 

nation was being visited constantly by adventurers seek- 

ing concessions for the prospecting and exploitation of 

the minerals, especially gold. In 1888 Lobengula fin - 

ally agreed to allow the mineral resources of the 

lashona country to be investigated. The concession 

was taken over by Cecil Rhodes, a Kimberley diamond 

magnate and1 his associates, who were . able to secure a 

Royal Charter for the company of adventurers they had 

formed. The Company, the British South Africa Company 

were destined to rule and administer Rhodesia u.til 

responsible government was granted in 1923. 

In 1890 a small. Pioneer Column, 187 strong accom- 

panied by a few police left Macloutsie in Bechuanaland 

and marched north into Mashonaland skirting to the east 
of/ 



6. 

of Lobengula's tribal territory. On arrival at 

Salisbury, the present capital of the Colony, the 

column disbanded and scattered over the neighbourhood, 

attracted by the lure of gold. The first summer was 

exceptionally wet and the privations and sufferings 

from malaria were extreme. By 1893, development was 

going ahead but the Matabele began raiding North and 

attacking natives employed on farms. A punitive col- 

umn set out for Bulawayo, Lobengula fled and his domains 

were taken over by the Company's administration. 

Early in 1896, the Matabele rebelled and in the course 

of a few days murdered 141 Europeans. Later in the 

same year the Mashona people followed suit and the tale 

of murder and pillage was repeated. The rebellions 

were quelled and development continued. The Anglo- 

Boer War of 1899 -1902 caused dislocation of the rail- 

way link with the south but the country was not invaded 

and the native population was quiet. Self -government 

in internal affairs was granted in 1923 and the polit- 

ical development has been steady and now Southern 

Rhodesia can be said to enjoy "junior dominion "status. 

TOPOGRAPHY. Southern Rhodesia is a land locked 

territory of 150,344 square miles in extent, in south - 

central Africa lying within the tropics. It lies bet- 

ween the Limpopo and Zambesi Rivers and extends from 
15°307 
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15 °30' to 22 °30' of South Latitude. The main topo- 

graphical feature is a wide central plateau which tra- 

verses the country in an arc from its south western 

boundary on the confines of the Kalahari Desert to the 

eastern border with Portuguese East Africa. Here, the 

tableland merges into a series of mountain ranges of up 

to eight thousand feet which run in a north and south 

direction. The altitude of the Colony ranges from 800 

feet above sea level on the lower Limpopo River to 

8,900 feet in the eastern border ranges. In this high 

mountainous country many of the rivers flow perenially. 

In the remainder of the northern half of the Colony 

water is to be found in most of the rivers though sur- 

face flow may be imperceptible for some months in the 

year. In Matabeleland and the southern and western 

parts of the Colony rivers are beds of sand for the 

greater part of the year but at times of heavy rain- 

fall immense volumes of water may be carried. In the 

larger river beds isolated pools of water may remain 

but there is generally a slow steady flow of water un- 

der the sand beds. 

CLIMATE. The rainfall is almost entirely confined 

to the summer season between October and April. During 

the remainder of the year most of the country receives 

no more than three per cent of the annual total. The 
south -eastern/ 
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south -eastern part of the Colony and the eastern border 

are exceptions to this and the percentage of winter rain 

approaches 5 and 10 per cent respectively. 

Early rains in the form of thunderstorms are to be 

expected in the latter part of October and become more 

frequent in November. The weather leading up to these 

showers is the hottest of the year and the afternoon 

showers cause a drop of 10 °F. or more in temperature. 

Towards the end of the year cloudiness increases and 

showery weather gives way to more general and continu- 

ous rainfall. This may continue through January and 

February and is succeeded by showers in March and the 

early part of April. Individual seasons vary very 

widely and the general rain type may dominate one sea- 

son and be entirely absent in another. 

The rain bearing wind system and the main topogra- 

phical features govern the distribution of the rainfall. 

A chart of the average annual rainfall appears on the 

accompanying map. This is based on the records for 30 

years to 194.6. Apart from the comparatively heavy 

rainfall associated with the mountains on the eastern 

border, it is evident that the amount increases to the 

north east until the plateau is reached and then dimin- 

ishes. 

The number of rain days and the intensity of 
precipitation/ 
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precipitation have an important bearing on the develop- 

ment of anopheline mosquitoes. Table I gives rainfall 

and days of precipitation at Bulawayo and Salisbury, at 

the southern and northern ends respectively of the water- 

shed which runs for 300 miles in a north -easterly direct- 

ion. 

From October to December the rainfall is usually 

concentrated into a period of a half to two hours so 

that the run -off is great and scouring of rivers and 

pools occurs and the larval stage of the mosquito life 

cycle is much disturbed. In the latter part of the 

wet season precipitation is more steady, soakage occurs, 

the ground water level rises and. surface pools form 

ideal A.gambiae breeding places. 

The major controlling influence on temperature is 

altitude, the second is latitude and distance from the 

east coast of Africa. The temperature diminishes by 

3 - F for every 1,000 feet above sea level and the 

high temperatures associated with the tropics are con- 

siderably modified on the plateau. The effect of la- 

titude and distance from the coast is that places at 

the same altitude are warmer as one goes westward and 

northward. 

The relative humidity of the air is extremely var- 

iable owing to the great daily range of dew -point. 
Relative/ 
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Relative humidities are thus usually very low in the 

afternoons and comparatively high in the early morn- 

ings. Table II indicates the general trend of wet - 

bulb temperatures throughout the year. It will be 

noted that the Colony as a whole has an 8.30 a.m.wet- 

bulb temperature of 60 °F and over for the months of 

November to March. The average annual maximum temp- 

erature lies between 75 and 85 °F over 93 per cent of 

the area of the Colony. In general the climate can 

be described as varying from sub -tropical at localit- 

ies under 3,500 feet to temperate at altitudes above 

4,500 feet. Gill (1938) classified climates as they 

influenced malaria. He defined a Tropical Zone, the 

type of which he instanced North India and the Punjab. 

His definition applied to the Southern Hemisphere reads 

as "between the sub- tropical zone to the south and the 

equatorial zone to the north where on account of low 

temperature in the winter and a high temperature in the 

spring and early summer, the transmission of infection 

of malaria is restricted mainly to the autumn, during 

which for about twelve weeks the meteorological condit- 

ions are favourable to transmission." 

The European settled areas of Southern Rhodesia in 

general satisfy the criteria of his Tropical Zone. 

The northern aspect of the central plateau has a 
climate/ 
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climate more conducive to the transmission and develop- 

ment of the malaria parasite to a higher altitude than 

is the case on the southern and eastern aspect. The 

difference in this respect may be as much as 500 feet. 

The accompanying map shows the course of the 4,000 foot 

contour to the north and the 3,500 foot contour to the 

south. The areas thus delineated to the North and the 

South of the central plateau can be considered to be 

where malaria is likely to be an important health prob- 

lem. 

THE POPULATION. At the 30th June 1948, the populat- 

ion was estimated to ber - 

Europeans 103,000 

Coloured (persons of mixed blood) 4,880 

Asiatics 3,280 

Africans 1,866,000 

a total of 1,977,160 persons. 

The first three categories are subjected to regu- 

lar census examinations every five years and these 

groups have to comply with the requirements of births 

and deaths registration. It is admitted however,that 

except for Europeans, registration is far from complete. 

The African population figure is based on an estimate 

made by Native. Commissioners on the number of tax- paying 

males on their registers. The factor by which the 
African/ 
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African population is calculated from the tax register 

lists varies from district to district so that the 

African figure is obtained by a process of informed 

guessing. Shaul and Myburgh (1948) have recently des- 

cribed a sample census of the African population in the 

Hartley Native District. The results obtained were in 

substantial agreement with the estimates made from the 

tax register figures. They also describe the plan to 

conduct a sample census for the whole Colony which was 

carried out in August 1948. The sample census has sup- 

plied for the first time reasonably accurate statistics 

of the African indigenous population which show the 

birth rate to be about 46 and the death rate 18 per 

1,000 and the infant mortality rate to be about 130 

per. 1,000 live births. 

The lack of basic knowledge on the development and 

structure of the African population is most unfortunate 

as disease knows no barriers of colour and race. It 

is important to bear this fact in mind and when consid- 

eration is being given to the effect of malaria and 

blackwater fever on the European population to realise 

the vast Bantu African population permeating and sur- 

rounding European communities and homes. The African 

population of Southern Rhodesia is increasing at a fast 

rate and the experience gives little support to the 
pessimistic/ 
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pessimistic opinions quoted by Halley (1938). In 

fact the African population which numbered 865,000 

in 1921 had doubled itself in 25 years. This trend 

in population growth is more in agreement with the 

views of Paterson (1947) who has drawn attentionto the 

serious problems facing the East African territories 

due to extreme population pressure. 

The increase in the European population, its sex 

distribution and the masculinity of the population as 

shown by Census examinations appears in Table III. 

As would be expected in a young developing country the 

population was at first entirely male and the 20 - 40 

year age groups strongly represented. The male prepon- 

derence has diminished and the age constitution now 

more nearly approaches that of well established' nations. 

The pioneer characteristics are however still strong, 

the masculinity rate 863 per 1,000 males compared with 

the rate of the standard million; 1,066 females per 

1,000 males, shows that the sex ratio is still by no 

means even. The high proportion of the population in 

the younger and virile age groups is shown by the high 

birth and low death rates. In 1948 the principal 

vital statistical indices for the European population 
were/ 
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were: - 

Birth rate per 1,000 27.7 

Crude death rate per 1,000 8 

Infant mortality rate per 1,000 live births 32 

Maternal mortality rate per 1,000 live births 1.4 

The geographical distribution of the European 

population has an important bearing on the incidence 

of malaria and blackwater fever. The main centres of 

urban development are situated on the railway which 

follows the high tableland. The organisation of local 

government and the amenities of an urban area help to 

prevent malaria becoming a serious problem for the in- 

habitants. Most of the rural inhabitants live on the 

plateau, especially those engaged in agricultural work 

but they are exposed to the risk of the annual epidemic 

of malaria. Many of the smaller mining propositions 

are situated in lower lying country scattered on the 

various auriferous belts. These mines may employ 

from one to five Europeans and twenty to two hundred 

Africans. Because of the uncertainty of their life 

and the irregularity of production it is not usually 

possible to supply housing, services and amenities on 

even the most modest scale. 

There has been a tendency due to rising land costs 

and the unexplored mineral possibilities of the low 
veld/ 
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veld for settlement to extend to lower lying and pot- 

entially more malarious country. The development of 

irrigation will encourage this tendency. Base mineral 

mining, coal, chrome and asbestos, is in Southern 

Rhodesia carried on by large companies with considerable 

numbers of Europeans in their employment. In these 

circumstances the organisation of health services and 

social amenities is properly attempted and the malaria 

risk is effectively countered. A great deal of the 

gold mining however, is carried on by "small workers" 

and in this group malaria is an important problem. 

An arbitrary division of the European population into 

two groups, urban and rural is shown in Table IV. 

Urban areas have been defined as all towns including 

the immediate peri -urban suburbs whose population 

exceeds 1,000 Europeans. It will be noted that over 

half the total population lives in urban areas and the 

tendency would seem to be for this proportion of the 

population to increase. The sudden rise shown in 191 

can be explained in part as due to the abandoning of 

farms when the male member of the family went on active 

service, the family then going to swell the urban pop- 

ulation. 

MEDICAL A11D HOSPITAL FACILITIES. Except for three 

institutions; two operated by mining companies, the 
third/ 
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third of thirty beds conducted by a nursing sisterhood, 

all general hospital facilities for European patients 

are provided directly by the central government. 

Private medical practitioners have the privilege of 

attending their patients in the Government Hospitals. 

In the larger 'centres private medical practitioners 

are in practice while in the smaller towns and villages, 

Government Medical Officers fulfil a dual function, 

carrying on a "general practitioner" service for the 

European population and also performing a variety of 

official duties and attending to the needs of the 

Afri can. 

In 1948 it was estimated that the State provided 

hospital accommodation on the following scale: - 

59 general hospital beds per 10,000 

38 maternity beds per 1,000 live births 

12 mental hospital beds per 10,000 

Although not immediately concerned in the pres- 

ent study, the African population is served by a number 

of main hospitals and a network of clinics or dispen- 

saries where simple but adequate buildings, trained 

nursing orderlies and regular visits by European 

doctors bring a medical service within the reach of the 

majority of the African population. The number of 

inpatients treated at various types of institutions for 
Afri cans/ 
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Africans in 1948 was as follows: - 

General hospitals (13) 42 :402 

African clinics (79) 95,811 

State -aided missions (34) 31,555 

Special hospitals (13) 4,501 

making a total of 174,269 which represents a hospital 

admission rate of 93 per 1,000 of the population. 

The General hospital admissions per 1,000 of the 

European population averaged over five years centred on 

Census populations are shown in Table V. A steady 

decline in the admision rate lasted until 1918 follow- 

ed by a steady increase until 1939. At this time the 

demand for admission to hospital especially at the larg- 

er diagnostic centres was straining hospital bed accomm- 

odation seriously. The 1939 -45 War led to nursing staff 

shortage, institutions could not be enlarged and these 

factors limited any further rise in the hospital admiss- 

ion rate. 

EARLIER INVESTIGATIONS. With the assistance of.work- 

ers from the London School of Hygiene and Tropical Med- 

icine a number of important investigations of malaria 

and blackwater fever have been carried out. Thompson 

(1924) studied the local factors affecting the general 

incidence and the severity of malaria and blackwater 

fever. Ross (1932) continued the study and especially 
the/ 
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the biochemical aspects of blackwater fever. Leeson 

(1931) studied the vector mosquitoes and established 

that Anopheles gambiae and A.funestus were the only 

species of practical importance in Southern Rhodesia. 

He drew attention to the importance of the dry season 

refuges of these species, A.funestus going into hiber- 

nation while A. ,ambiae retires to perennial breeding 

sites along the lower reaches of rivers where malaria 

is probably endemic. He showed that with the onset 

of the warm weather these mosquitoes, particularly 

A.gambiae, extended their breeding areas to higher 

altitudes and given time would invade even the higher 

plateau. 

The early part of the wet season is not favourable 

to the vectors because thunder showers scour and flush 

out breeding sites in streams. The sudden rains 

either soak quickly into the soil or are drained off 

and the small shallow exposed breeding sites favoured 

by A.gambiae are not made. Later, steady rains keep 

river levels more constant and A.funestus multiplies. 

The ground becomes waterlogged and sites suitable for 

Agambiae are created. Strong flushing rains and the 

early onset of cold weather limits the duration of the 

annual malaria epidemic and may in favourable circum- 

stances prevent the extension of malaria to areas of 
the/ 
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the plateau above 5,000 feet above sea level. 

The predominating parasite in Southern Rhodesia 

is Plasmodium falciparum and it is almost the only 

malaria parasite observed in patients living in the 

plateau. Vivax malaria is seen infrequently and most 

of these infections are seen in patients from the south- 

western districts. Table VI sets out the available 

records of the species of infecting parasite encounter - 

ed in the routine examination of blood smears. 

PR-SENTATION OF DATA. Most of the remainder of this 

study is presented in tabular form accompanied by a 

discussion on the facts and tendencies shown by the 

data. Material has been arranged as far as possible 

in five year periods. The periods have been chosen so 

that the middle year is the census year. Before 1921 

when censuses were held at irregular intervals estim- 

ated figures have been substituted. The data for the 

five year period'is,summated and on the population of 

the middle year an average annual rate has been calcul- 

ated. Age and sex grouping of the population for 

mortality figures has only been possible since 1921. 

In such cases average annual rates for the years 1921- 

1923 are based on the 1921 census. 

THE PREVENTION OF MALARIA. The establishment of 

Southern Rhodesia coincided with the experimental 
proof/ 
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proof of the mosquito - man life cycle in malaria. 

There is no doubt that during the first critical years 

in the history of the Colony when a few European pion- 

eers were trying to establish themselves in a new land 

amidst turbulent and rebellious native peoples, malaria 

and blackwater fever exacted a heavy toll. However at 

its worst malaria was a health problem for less than half 

the year. There is no doubt that a recurring health 

problem is never dealt with as thoroughly as an ever 

present menace. The development of Southern Rhodesia 

was on highly individual lines, both in mining and agr- 

iculture, quite different from the highly centralised 

estate development of Malaya where malaria all the year 

round stimulated the construction of permanent works 

and the full -time employment of special staff to cope 

with the problem. The measures employed for the prev- 

ention of malaria in Southern Rhodesia can be consider- 

ed from three aspects; the nation, the community and 

the individual. 

National Measures. The quick and efficient cure of 

the disease particularly in falciparum malaria cases, 

is an important factor in prevention. The central 

government has from the earliest days provided excell- 

ent hospital and medical facilities for the European 

community. The government subsidise these institutions 
in/ 
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in that the patients' fees meet less than half the cost 

of staff, maintenance and services. Admissions to 

these hospitals at no charge is readily available to 

those in poor circumstances. 

The African population is provided with free med- 

ical attention and hospital care but it is not usual 

for them to seek treatment for malaria because by the 

time they have reached adolescence they have survived 

the fatal issue and reached a measure of equilibrium 

with the parasite. Malaria exercises its power to 

kill in the early months and years of existence. 

Propaganda on the disease and methods of prevent- 

ion is attempted by pamphlet, lectures and talks to 

rural associations. It is doubtful whether this appr- 

oach to even an intelligent and literate public has had 

any striking result. 

The government sponsors the distribution of 

prophylactic drugs at cost price from all Post Offices. 

Medical tradition in Southern Rhodesia has favoured 

quinine in prophylaxis and five grains of a quinine 

salt each evening during the wet season and for six 

weeks afterwards was officially supported and widely 

practised. No doubt a good proportion of quinine 

issued and sold for prophylaxis was used in the home 

treatment of febrile conditions attributed to malaria. 
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In 1945, stocks of quinine being nearly exhausted, 

mepacrine was sold at Post Offices for prophylaxis in 

its stead. Mepacrine and paludrine are now available 

to the public for this purpose. 

Communal Measures. The larger local authorities 

employ qualified public health staff and anti -malaria 

control measures on the whole are well done. Regular 

inspections of townships and of built up areas are made 

for breeding places. Grass cutting, low scrub clearing, 

drainage of low -lyimg areas and occasionally stream 

training with canalisation have resulted in the virtual 

abolition of malaria in the towns proper, though in 

favourable years the annual malaria invasion may sweep 

up to the highest parts of the tableland and cause 

.cases of malaria in the peri -urban suburbs. 

Anti -malarial measures in the smaller towns and 

villages are rarely carried out to a set plan. Work 

is frequently spasmodic and little attempt is made to 

extend the area in which the control measures are 

practised. What is done, depends largely on the 

enthusiasm of the senior resident administrative offic- 

ial who has control of the allocation of labour. Much 

improvement has been possible in some stations by the 

employment of the simpler methods of control such as, 

cutting of tall grass, clearing of scrub and a resitin 
when 
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when possible of the native urban location. It is 

here that a population of native children provides a 

reservoir of infection for the mosquito vectors. A 

recent development in some of the smaller towns has 

been the provision of facilities for the residual D.D.T. 

spraying of habitations at a small charge to the ow- 

ners. 

Some of the larger mining companies have organised 

private townships for their European employees and in 

most instances the communal anti -malaria measures are 

well done. The companies have found by experience 

that money spent on good housing and malaria control 

pays big returns in lowered morbidity. 

Domestic and Personal Measures. The fundamental 

measure for the control and prevention of malaria as 

it affects the individual farmer or miner is rarely 

considered. This is the original siting of habit- 

ations on farms and small mines in relation to pot- 

ential malaria risks. The one factor, the breeding 

places of anophéline mosquitoes in rivers and swamps 

may be remembered, but the second factor in infection, 

the gametocyte reservoir in the African children in 

the farm compound is frequently forgotten. It is sur- 

prising how often the lay -out of an otherwise model 

farm contravenes the primary rules of siting for 
malaria/ 
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malaria prevention. The resiting of a native con - 

pound when it is due for reconstruction in more dur- 

able materials often produces a marked improvement in 

malaria incidence. Mosquito gauze proofing of dwell - 

ing houses is often attempted but it is quite the ex- 

ception to see it well done. The scheme of proofing 

is rarely part of the original plan of the house and 

the wire guaze protection is usually added at a later 

date. Mosquito bed nets are widely used if only be- 

cause they give some protection against the multitudes 

of night flying insects and the vici6us attacks of 

culicine mosquitoes. The type of net in common use 

in Southern Rhodesia is conical in shape and it is the 

exception to see a strict net routine being observed. 

All hotels are compelled by law to provide a mosquito 

net in good repair for each bed. Insecticide spray- 

ing of living rooms and bed rooms nightly is often done 

but rarely in an intelligent manner. Protective clot- 

hing is definitely not popular, and even the elementary 

precaution of wearing long sleeved shirts and long 

trousers after sunset has only had a certain vogue as 

a result of the experience of men in the 1939 -45 war. 

To use mosquito boots is to proclaim the fact that one 

has come from "East of Suez ". Prophylactic drugs are 

widely used in the malarious rural areas but the routine 
is/ 
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is not adhered to very strictly and the drug discon- 

tinued too early. Self-medication for "fever" is ex- 

tremely common and it is surprising how few relapses 

there are even after the most inadequate courses of 

treatment. 
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II. THE EXPERIENCE 

After having given an account of the background 

and history of Southern Rhodesia, given a brief out- 

line of the climate, drawn attention to the vast res- 

ervoir of infection in the African population, stress- 

ed the scattered and isolated nature of the rural Euro- 

pean population, described the annual epidemic wave of 

malaria sweeping up from the lower altitudes and touch- 

ed briefly on the meagre efforts to control and prevent 

the disease it is now proposed to examine the effect of 

malaria and its sister disease or complication, black - 

water fever, as causes of sickness and death in the 

European population. 

THE MONTHLY INCIDENCE OF MALARIA AND BLACK WATER FEVER. 

The hospital admissions for these diseases for the years 

1914 to 196 have been grouped by months and are shown 

in Table VII. The hospital admissions give a fairly 

good general index of the prevalence of the disease. 

Two thirds of the admissions in the case of each dis- 

ease, take place in four months, that is, one third of 

the year. The period for malaria is from February to 

May with the peak of admissions in mid -April and in 

blackwater fever the period lags by one month, being 

from March to June, the peak of admissions being at the 

beginning of May. 
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In twenty eight of the thirty three years for 

which the monthly admission figures are known the 

highest number of admissions for malaria took place 

in March, April and May. In the remaining five years 

February, March and April were the months of highest 

admissions. In the case of blackwater fever the ad- 

missions each year are relatively small and the fig- 

ures by months in any one year are irregular. 

MORBIDITY DUE TO MALARIA AND BLACKWATER FEVER. 

Although hospital admissions give a reasonable in- 

dication of the general prevalence of the diseases 

they by no means provide the absolute incidence. Mal- 

aria lends itself to self -medication and home nursing. 

The effect on admission rates of a rise and fall in the 

general economic state of the country is countered by 

the ability of the sick to secure admission as non fee - 

paying patients when unable to pay the full hospital 

charges. The proportion of non fee -paying patients is 

much higher at certain hospitals which serve poorer ag- 

ricultural areas. On the other hand the progressive 

improvement in road communications has made travel in 

the rainy season easier and it is safer for the sick to 

be moved. into hospital even from far remote farms and 

mines. 

The morbidity from malaria and blackwater fever as 
shown/ 
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shown by the hospital admissions for these diseases is 

given in Table VIII. 

Malaria showed a progressive decline in morbidity 

from 1904 to 1918. Thereafter the improvement was not 

maintained and for nearly thirty years the rate has 

swung between 14 and.23 per 1,000 of the population. 

When the morbidity rates for each individual year are 

studied the same rule holds, the rates varying from 11 

per 1,000 in 1924 to 26.7 in 1943. It would appear 

that the ordinary improvement in morbidity occasioned 

by the settlement and civilisation of the country re- 

duced the morbidity to 40 per cent of that experienced 

in the period 1904 -08 but since 1918 very little real 

improvement has been shown. 

In the case of blackwater fever the decrease in 

morbidity has been much more spectacular and in nearly 

fifty years the morbidity has fallen by 95 per cent. 

In 1948 the disease well nigh disappeared, only four 

cases were admitted to hospital and no deaths from this 

cause were registered. 

CASE MORTALITY RATES. The percentage case mortality 

rates in hospital patients suffering from malaria and 

b lackwater fever are shown in Tables IX and X. Table 

IX shows that the rates experienced in quinquennial 

periods have differed significantly from the grand 
average/ 
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average for the fifty year period on only three occas- 

ions. The 1897 -98 rate was significantly higher than 

the average and this no doubt was related to the dis- 

locations and unsettlement of the country occasioned 

by the two rebellions. The rates for the quinquennial 

periods 1914 -1923 were significantly lower than the 

grand average. Apart from these exceptions the per- 

centage case mortality rate in persons suffering from 

malaria who seek admission to hospital has shown no im- 

provement in fifty years. The case mortality rates 

per cent for individual years have been less than unity 

on seventeen occasions. Five of these are prior to 

1914, seven in the ten years between 1914-1923, and only 

five since 1924. 

Table X reproduces the data for case mortality in 

blackwater fever. A study of the difference column 

shows that the rate was significantly high in 1899 -1903 

when one third of the hospital admissions for this dis- 

ease died. rt was significantly low in 1919 -1923 when 

the rate was 19 per cent. The case mortality rate for 

blackwater fever, year by year shows much greater var- 

iation than the malaria rate and of course the number 

of cases of the disease is much less. The highest 

annual rate experienced was in 1940 when six out of fif- 

teen patients admitted, forty per cent died of the 
disease/ 



30. 

disease. It therefore appears that there has been 

little improvement in hospital case mortality over the 

fifty years. 

The same general statement can therefore be made 

for blackwater fever and malaria that cases of the dis- 

ease admitted to hospital have the same chance of dying 

now as they did fifty years ago. This is rather sur- 

prising because doctors each basing his observations on 

his own experience *would claim much improvement in the 

prognosis of both diseases especially so in blackwater 

fever following the introduction of intravenous alkalis 

and blood transfusion in treatment. Blackie (1937) 

considered blood transfusion to be of value in the 

toxic polyurie and relapsing types of blackwater fever 

and also in post- blackwater asthenia whereas it is 

contra- indicated in the toxic anurie forms. Although 

the number of cases treated by him amounted to only 50, 

there were only three fatal cases, all of the anurie 

form. He admits however that the number treated was 

too small to justify more than the expression of a 

clinical opinion in favour of this form of therapy. 

Table XI compares the case mortality rates for the 

diseases in two periods, 1897 -1921 and 1922 -1946. 

Case mortality rates based on hospital admissions 

are liable to be affected by the changing habits and 
circumstances/ 
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circumstances of the population. If. people ill from 

these diseases are unable to gain admission to hospit- 

al and die in their own homes, the institutional case 

mortality rate will be improved by the exclusion of 

these bad risks. In the earlier ,days of the Colony's 

history it might have been expected that because of the 

transportation difficulties seribus cases of malaria 

and blackwater fever could not be moved to hospital, in 

effect improving the case mortality rate. In modern 

times the opposite might be the case, and improved com- 

munications would allow even the most desperately ill 

patients to be moved to a hospital and making the 'rate 

higher. 

Table XII shows the relation of hospital deaths to 

the total registered deaths. If hospital deaths.from 

malaria as a percentage of the total registered deaths 

from the disease is correlated with the hospital case 

mortality rate, the correlation co- efficient is found 

to be + 0.71+3. In other words the greater the pro - 

portion of deaths which take place in hospital, more 

seriously ill cases increase relatively to the milder 

cases and. the case mortality rate rises. 

If a similar correlation for blackwater fever is 

constructed, the correlation co- efficient is - 0.1473. 

In this instance therefore, the greater the proportion 
of/ 
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of registered deaths from blackwater fever occurring 

in hospital the lower the case mortality rate. This 

observation is especially interesting in view of the 

long continued and at times acrimonious controversy 

on the subject of moving a case of blackwater fever. 

In lay circles, even to this day it is held to be the 

height of folly to move a patient suffering from black - 

water fever to hospital. This belief was probably 

founded . in the early days of the Colony's history when 

transport conditions in the rainy season were difficult. 

In those days a journey over rough tracks in an ox- 

waggon or mule cart would influence doctors to leave 

their patients where they were instead of trying to 

move them to hospital. The prohibition on movement 

was advocated so strenuously that when the disease was 

diagnosed, usually by the patient himself on first 

passing blackwater urine, a grass hut would be built 

around him and there he would be cared for even though 

the comforts and 'amenities of his own home were not far 

distant. - In more recent years cases are moved to hosp- 

ital, as road communications have become easier and mod- 

ern methods of treatment demand hospital and nursing 

facilities. 

In order to assist Ross (1932) in his investigat- 

ions, blackwater fever was made a notifiable disease 
from/ 
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from 1923 -1928. Doctors were asked to complete a 

questionnaire for each patient. The European popul- 

ation at this time was of a small and intimate nature 

and the reporting and follow -up of cases was probably 

as perfect as could be expected. The case mortality 

rate for blackwater fever patients treated in hospital 

as compared with the rate in patients nursed elsewhere 

is shown in Table XIII. 

The difference between the rates for the six year 

period is 16.38 and the standard error of difference 

is 4.29. The case mortality rate per cent in hospital 

patients is therefore significantly lower than the 

rate in cases nursed outside hospital. There would 

seem to be a real advantage to a case of blackwater 

fever to be moved to hospital and there benefit from 

the skilled nursing attention and other facilities. 

Local medical opinion was by no means unanimous on 

this subject and Carmody (1925) and (1929) argued 

that cases of blackwater fever should never be moved. 

Findlay (1943) describes the elaborate arrangements 

made by the Army Medical Services in West Africa to 

take to the patient the nursing staff and equipment 

required for his care. This seems to indicate a 

swinging back to the old policy of not moving, on any 

account, a patient suffering from blackwater fever. 
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DEATH RATES. No accurate figures of the population 

are available before 1904. A comparison of deaths 

from and death rates for malaria, blackwater fever 

and all causes, 1901+ -191+8 is given in Table XIV. In 

1904-1908 malaria and blackwater were responsible for 

nearly a quarter of the total deaths. Their import- 

ance as killing diseases has lessened and in 1944 - 

1946 they were responsible for only one in twenty 

deaths. In the first twentyfive years malaria and 

blackwater fever exacted an equal toll. Since 1929 

however, blackwater fever has become steadily less imp- 

ortant than malaria. The data for the study of the 

registered deaths from the two diseases by sexes and in 

age groups has only been available since 1921 and this 

is shown in Table XV. The rarity of blackwater fever 

in infants is obvious, only two deaths having taken 

place in thirty years. The figures in the total col- 

umns show clearly how malaria strikes hard in infancy, 

childhood, and old age while blackwater fever kills in 

adolescence and young adult life, especially males. 

Table XVI shows the average annual death rate per 

1,000 by sexes and in age groups. There has been a 

downward trend in the malaria death rate and the sexes 

evenly affected. With blackwater fever the decline in 
mortality/ 
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mortality has been more rapid but the sex preponderance 

of male deaths has remained throughout. It is diffic- 

ult to explain the differential death rates from black - 

water fever observed. If it is merely a question of 

a greater number of males living in the areas of high 

malaria risk, which is a fact, then it would be expect - 

ed that the malaria death rate in females would also be 

lower. 

Table XVII compares the crude death rates for each 

sex for malaria and blackwater fever with the corrected 

rates. The standard population chosen on which to 

base the corrected death rates is the 1921 census popul- 

ation of Southern Rhodesia. This standardisation could 

be expected to eliminate any mortality trend due to the 

changing constitution of the population in later years. 

It will be seen that the fall in malaria death rates for 

both sexes is in fact greater than the crude death 

rates show. 

INFANT MORTALITY. The proportion of the infant mort- 

ality which is due to malaria is shown in Table XVIII. 

There appears to be no significant - difference in the 

proportion of infant deaths which are due to malaria 

in each quinquennial period. The infant mortality rate 

per 1,000 live births has however shown a steady dec- 

line throughout the years. This has not been much 
accelerated/ 
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accelerated by a corresponding decline in the malaria 

deaths. 

This is rather a surprising fact, because in a 

reasonably intelligent population it would have been 

thought that the protection of infants from the risk 

of infection would have been the rule. 

The rarity of blackwater fever in infancy is well 

shown by the fact that only two deaths have been record- 

ed in a total of 1,677 infant deaths over a period of 

twenty six years. 

THE GENERAL PICTURE OF MALARIA AND BLACKWATER FEVER IN 

A SINGLE DISTRICT. It may be of interest to compare 

the national picture with the effect of malaria and 

blackwater fever on the European population of a sin- 

gle district. For this purpose the district of Fort 

Victoria has been selected. The area is especially 

suitable for study because it was one of the first 

districts to be settled by Europeans and it has not 

been so much affected by the fluctuations in national 

prosperity as it is mainly an agricultural district. 

It is isolated by a sparsely populated periphery from 

other centres of European settlement. The hospital 

at Fort Victoria has served the district throughout 

the period without being affected by the areas of 

service of hospitals in the neighbouring districts. 
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The information on malaria and blackwater fever in the 

Fort Victoria district is reproduced in Table XIX. The 

population at risk is small so that considerable fluct- 

uation in the rates is observed. 

The district includes a large low lying area on 

the `:Western side of the Sabi Valley. This has its ef- 

fect on the malaria morbidity which is from two to three 

times the national average. The case mortality rate 

however, is only a little more than half the national 

average. The blackwater fever incidence is also higher 

than the national average and was actually fourteen 

times greater in the period 1944-1946. 6. As in malaria, 

the blackwater fever case mortality rate is better than 

the national rate. 

It is interesting to note that the Fort Victoria 

district has increased its European population only to 

about one half the extent of the country as a whole. 

The percentage increases from 1906 -1946 is 339 as com- 

pared with 618 per cent for the whole colony. The low 

lying area of the Fort Victoria district is scheduled 

for large scale agricultural and mining developments as 

an integral part of the Sabi development project. In 

planning for such development it would be very unwise 

to base forecasts of the malaria and blackwater fever 

risk on the national data. It would be wiser to make 
use/ 
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use of the experience of this district and even then 

not to be too optimistic as to the morbidity which 

could be expected. 
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III. THE MORAL. 

The experience of the past leads to a discussion 

on the future prospect of European development and how 

it may be thwarted and hindered by malaria. Malaria 

can be likened to a cycle in which are linked the seed, 

the sower and the soil. Of the seed, the gametocyte 

carriers, very little is known. These are young Afri- 

can children who supply the sexual forms of the parasite 

to the biting vector mosquitoes. Very little inform- 

ation is available as to the number and intensity of 

infection with gametocytes. The investigations which 

have been undertaken from time to time show that gen- 

erally gametocyte carriers are not very common and us- 

ually are African children. 

The principal sower of the seed is undoubtedly 

A.gambiae and it is this species in which is found prac- 

tically all the gland and gut infections. By compari- 

son, A.funestus seems to be an inefficient vector except 

in certain special localities. Opinions on this subject 

should be guarded because it may be that the balance be- 

tween A ambiae and A.funestus as vectors, may vary over 

a period of years. Leeson (1934) in detailed surveys 

of the Mazoe Valley indicated that both species played 

their part in the transmission of malaria. Meeser, 

between 1942 and 1946 in the same area and in some cases 
from/ 
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from the actual haunts and breeding places examined by 

Leeson showed that A.gambiae was the most prevalent and 

the dominant vector while A.funestus had been relegated 

to a minor role. This may be due to a slow cycle of 

change over a period of years and in the future there 

may be a return to the conditions as described by Leeson. 

A general increase in the prevalence and severity of ma- 

laria may coincide with a period of A.gambiae dominance 

though this would be difficult to prove. 

The soil which awaits the seed of malaria is of 

course the European population of Southern Rhodesia 

which has been the subject of this study. On this as- 

pect of the cycle- complex the information available has 

been more complete than in respect of the seed and the 

sower. Even in this aspect, the information available 

from past years apart from hospital records is meagre 

and incomplete and is of a nature difficult to analyse 

with any satisfaction. Despite these disappointments 

it is thought that some attempt should be made to set 

down the general conclusions on the past experience of 

malaria and then try and forecast what the future has 

in store. This will now be done despite the wise and 

solemn warning quoted from Darwin that "the most hazar- 

dous of human tendencies is the drawing of general con -. 

clusions from limited experience." 



PAST EXPERIENCE. It is difficult to offer any reason- 

able criticism of what was done in the past to prevent 

and control malaria and blackwater fever in Southern 

Rhodesia. It has always been difficult to secure ad- 

equate staff and funds for preventive medicine. The 

experience of malaria and blackwater fever in the Euro- 

pean population during the early years of the century 

was not so dreadful or terrifying that legislators were 

encouraged or even stimulated by the electorate to san- 

ction any costly measures for the prevention of malaria. 

The cynic would say that knowing what we now know of 

malaria in Southern Rhodesia and the problems in larval 

control offered by A.gambiae it was just as well that 

no great effort was made in this regard and no men and 

money wasted. Who knows the cynic is probably right. 

The type of rural development in the Colony did not 

encourage large scale planning or the laying out of 

estates and mines as was possible in Malaya. The gold 

miner lived where the gold had been found and because 

of restrictions of mining law was forced to live on a 

site which offered few alternatives from the malaria 

point of view. The farmer on the other hand, had a 

large area of land, original title farms being from 

3,500 to 7,000 acres in extent. It is unfortunate 

that with such possibilities of good anti -malaria 
siting/ 
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siting, site selection was not more often practised. 

Once buildings have been erected and the hub of farm- 

ing activities established it is not easy to make a 

niove later. The local inhabitants know which farms 

have an evil reputation for malaria and blackwater 

fever. The experience of the owners may be so unfort- 

unate that the farms are abandoned. In times of agri- 

cultural prosperity these farms are opened up again, 

the new owners follow the previous farm lay -out and the 

experience with regard to malaria is often repeated. 

A factor which reduces the number of gametocyte 

carriers has operated from the earliest days. Labour 

on farms and mines is supplied in large part by Africans 

who have migrated from neighbouring territories to seek 

work in the Colony. They come unaccompanied by wives 

and families and so the main gametocyte reservoir is 

absent. In fact the only African children to be seen 

on farms and mines are those of a few indigenous Afric- 

an families who may be employed. In recent years mig- 

rant labour has been scarce and in fact a serious labour 

shortage now exists. There is now a tendency to encour- 

age the labourer to bring his wife and family in the 

hope that the breadwinner will remain in employment for 

more than the one or two years which is as long as 

the migrant African labourer cares to absent himself 
from/ 
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from his family associations in his homeland. The new 

trend to encourage family life and settlement at the 

place of employment will undoubtedly have the effect of 

increasing the number of gametocyte carriers. This 

will mean that site selection of European dwellings will 

become even more important in the future. 

Related to the site selection of European dwell- 

ings is the position of European schools. As much of 

the population lives in sparsely settled rural areas a 

large proportion of the children of school age are 

boarders in hostels attached to schools. This means 

that to these children the site of their school is of 

more importance to their malaria than the site of their 

homes. The siting of schools often causes much contro- 

versy. Parents desire'school boarding facilities to 

be provided near at hand while the authorities wish 

them to be situated in healthy areas. Fortunately, 

there is a growing tendency to appreciate this view and 

it is likely that the high lying healthier Eastern 

Districts will be developed in this respect in the 

future. 

There are some aspects in which-it is considered 

that more could have been done in the past for the 

prevention of malaria. Prevention in the smaller towns 
and/ 
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and villages by the use of anti -mosquito measures 

offered some hope of success where the rudiments of 

communal organisation would give continuity in the 

work. The organs of local government are however 

little moved by exhortation and advice given by the 

central government. The several brilliant demonstrat- 

ions of the efficacy of even the simpler methods of 

control have been given to small communities by strong 

willed local personalities rather than by the operat- 

ion of the democratic machinery of local government. 

Little attempt was made to use the methods then avail- 

able for the destruction of adult mosquitoes by knock- 

down pyrethrum sprays. Park Ross in Natal demonstrat- 

ed the value of organised adult destruction in huts and 

dwellings, when A.gambiae was the principal vector. 

Thomson (1929) remarked that his observations lead him 

to conclude that most of the malaria in Southern Rhode- 

sia is contracted when the inhabitants are asleep in 

bed. This important epidemiological observation is 

not sufficiently well known to the public, who are 

given to attributing their malaria misfortunes to the 

hours of darkness they spend out of doors. 

Another neglected aspect has been the failure to 

reduce the infant mortality due to malaria. This is 

rather a surprising fact because a steady improvement 
in/ 
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in the other factors contributing to mortality in 

infants has occurred. This shows that infant wel- 

fare in general is of a high order. Organised mat- 

ernal and child welfare services are found only in the 

two larger towns and most mothers learn infant care 

from books. Few of the popular manuals give special 

attention to malaria and mothers do not learn of the 

insidious role of malaria. Nearly nine out of ten Eur- 

opean births take place in maternity homes so it should 

be possible to give simple instruction to mothers who 

are to return to their homes in malarious localities. 

Fleming (1908) discussing the anti -malaria work in 

progress stated that "in urban areas malaria has pract- 

ically ceased to exist and is now only rife in rural 

districts and the low -lying parts of the Colony, the 

mere settlement of communities in towns in the higher 

portions of the country having gradually been followed 

by the disappearance of the disease," Thomson (1929) 

concluded that there was little doubt that malaria and 

blackwater fever will become in the progress of civil- 

isation and development of Southern Rhodesia comparat- 

ively unimportant diseases. It might be claimed that 

these opinions were too optimistic to be warranted at 

the time they were made but there is no doubt that 

malaria and blackwater fever have become less of a 
problem/ 
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problem in even the rural areas on the plateau. There 

are, few suggestions that can be offered where action 

might have been taken in the past which was in fact neg- 

lected. 

PROBABLE FUTURE DEVELOPMENTS. In the second fifty 

years development will probably be along two lines. 

There will be more intensive cultivation of existing 

farms at higher altitudes which will come about by the 

sub-division of the large farm unit. This will prob- 

ably take place on individual lines and the trend can 

already be seen in operation in the areas near the rail - 

ways and the major roads. 

There will also be exploitation of large areas of 

potentially valuable agricultural land at the lower alt- 

itudes. This will be hastened by the use of irrigation. 

It is probable that this form of development may be on 

"estate" lines when it is hoped siting of habitations 

will be carefully considered. Manson (1901) wrote 

that "the neighbourhood of villages with a child pop- 

ulation almost universally infected, should be shunned. 

In the designing of new European settlements in malar- 

ious countries this must be regarded as a fundamental 

rule of tropical hygiene. Also, native servants 

should be reduced at night to a minimum and the pres- 

ence of young natives absolutely interdicted. No 
European/ 
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house should be located nearer to a village than half 

a mile." This is still.sound advice on house siting 

in malarious areas. 

The first trend of future development will lead 

to a progressive improvement in the malaria position. 

The second is likely to give rise to problems of mal- 

aria control which have never had to be faced previous- 

ly in Southern Rhodesia. 

DEVELOPMENT OF THE LOW VELD. In the lower lying areas 

malaria can be expected to be a problem all the year 

around especially where irrigation schemes are devel- 

oped. This means that there will be more justificat- 

ion for the employment of a permanent malaria control 

organisation and staff. In fact it would be inadvis- 

able for any industrial, mining or agricultural enter- 

prise in the low veld not to plan for the cost of malar- 

ia control as a special and considerable item. This 

would be an entirely new consideration for this Colony 

and may meet with some resistance. Low veld develop- 

ment has hardly begun but malaria has not been slow in 

teaching its lesson. It is fortunate when enlight- 

enment comes early before heavy expenditure has been 

incurred in the building of homes in unsuitable local- 

ities. 

There is no local experience as to how mosquito 
populations/ 
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populations and prevalent species may be affected by 

large scale irrigation works. It seems likely how- 

ever, that unless these are planned, constructed and 

maintained with great care, the creation of tracts of 

country suitable for the breeding of k.gambiae is 

certain. 

Gibb et al. (194.8) who carried out a pilot survey 

of the Sabi Valley where the first large scale low 

veld development will take place, remark in regard to 

malaria (and schistosomiasis) "the importance of adeq- 

uate housing and health services cannot be over stres- 

sed, but it is considered that there is no reason why, 

with proper precautions, these diseases should not be 

kept within bounds, and both Europeans and Natives 

should not reside and work in the lower valleys in sea- 

sonable comfort and health." It is to be hoped that 

their assumption will be justified. If the develop- 

ment is to be in the hands of groups with a Southern 

Rhodesian background and tradition it is quite likely 

that malaria will not be treated wi th respect. If, on 

the other hand development is in the hands of groups 

transplanted from countries such as India, Burma and 

Malaya where malaria control is an ingrained habit 

then the assumption may be amply justified. 

A great deal depends on the sociological organis- 
ation/ 
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organisation of the African labour which is employed. 

The employment of adult male imported labour on short - 

term engagement would reduce the reservoir of malaria 

and the risk of infection. This would not be in ac- 

cord with the modern views of race relationship. It 

is more probable that family settlement will be encour- 

aged and so the siting of villages for African labour- 

ers and their families will be a most important con- 

sideration. 

Anopheles aambiae is strongly anthropophilic and 

haunts human habitations and as would be expected is 

susceptible to contact insecticides. Meeser (1949) 

has shown that after a single heavy application of DDT 

to the walls of all huts and living rooms in a highly 

malarious locality there is a striking reduction in the 

clinical and parasitological evidence of malaria; a 

complete absence of adult vector mosquitoes in huts, 

houses and in the rock crevices where they are usually 

to be found and virtually a complete absence of larvae 

from breeding places. Observations in places outside 

the controlled area show that the parasites and vectors 

are present and active in their usual fashion. It 

seems probable even at the lower altitudes where malaria 

transmission may occur throughout the year that the ap- 

plication of residual insecticides, once or twice at 
suitable/ 
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suitable intervals in the year will exercise an adequ- 

ate control of the vector. 

Irrigation works on the scale contemplated may 

have an influence on climate and vegetation and may 

lead to the introduction of other species of mosquito 

vector less amenable to control by residual insecti- 

cides. 

BARRIER CONTROL. Leeson (1934) observed that with 

the onset of the dry winter months, A.gambiae disap- 

peared from the country at the higher altitudes and 

at this season was only to be found in the lower 

reaches of the main rivers. He showed that with the 

onset of warm weather suitable breed- 

ing places were created higher up the river valleys 

and larvae were to be found progressively at higher 

altitudes. He was able to predict with considerable 

accuracy when larvae of this species would be found at 

a particular place. In a favourable season the ad- 

vance of A.gambiae continued until the high plateau 

had been colonised and in such years sharp outbreaks 

of malaria could be expected. He suggested that if 

it was possible to delay this advance at a low alti- 

tude early in the season or even attack A.gambiae in 

its winter refuges, it might be possible to hinder the 

steady progress to such an extent that malaria would 
not/ 
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not be established in agriculturally important areas. 

Winter weather checks the further advance and causes 

the usual rapid disappearance of this vector. With 

the advent of the residual insecticides it may be 

possible to translate Leeson's ideas to practice. 

The upper valley of the Mazoe River with a well -defined . 

catchment area of 2,000 square miles, immediately to 

the north of Salisbury, lends itself to the trial of 

anti -adult barrier and block control. Eventually it 

may be possible to create a barrier at the northern end 

of the upper valley which will shield the rich mining 

and agricultural area from a visitation by A.gambiae. 

"Block control" of malaria and schistosomiasis is to be 

carried out in the upper Mazoe River catchment start- 

ing in 1949. It is hoped that "barrier control" at 

the north -eastern end of the valley with vigilance on 

the periphery of the catchment during the autumn months 

may result in freedom from malaria. 

CONCLUSIONS. 

1. Past experience shows that the improvement in 

the malaria and blackwater fever situation has been due 

to the general progress of civilisation rather than to 

any organised attempts to combat these diseases. 

2. Case mortality rates in hospital patients have 

not shown much improvement throughout the years. 
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3. The virtual disappearance of blackwater fever 

has coincided with the introduction of the synthetic 

anti- malarials into general use. Blackwater fever 

had however been waning steadily before that time. 

.. A high infant mortality rate from malaria is 

a blot on the otherwise steady improvement in this 

vital statistical index. 

5. It would be unwise to assume that development 

of the low veld will proceed smoothly if the present 

policy continues. The past history of the Fort 

Victoria district gives a clearer indication as to 

what may be expected. 

6. If the mosquito vector balance is not upset 

there is hope that Anopheles gambiae, an anthropop- 

hi li c house- haunting mosquito will be a ready victim 

to attack by residual insecticides. 

7. The social organisation of the African popul- 

ation living in European areas has a very important 

bearing on the probability of infection and this 

factor has not received sufficient consideration 
in 

the past. 
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TABLE 1 

AVERAGE RAINFALL AND RAIN DAYS AT 

BULAWAYO AND SALISBURY 1896 - 1946. 

BULAWAYO SALISBURY 

PERIOD RAINFALL NO. OF RAINFALL NO. OF 
IN INCHES RAIN DAYS IN INCHES RAIN DAYS 

Jly. -Sep. 0.2 2.0 0.4 0.3 

Oct. 0.8 4.1 1.2 43 

Nov. 3.2 10.1 3.8 11.1 

Dec. tF..8 12.2 6.4 16.0 

Jan. 5.6 13.7 7.7 18.2 

Feb. 4.3 10.9 7.0 15.2 

Mar. 3.3 8.7 4.6 12.5 

Apr. 0.7 3.5 1.0 4.8 

May -June 0.4 3.2 0.5 2.5 

Year 23.4. 68 32.5 88 



TABLE II 

RELATIVE AREAS OF SOUTHERN RHODESIA BY WET 

BULB TEMPERATURES AT 8.30 A.M. FOR EACH 

MONTH OF THE YEAR 1898 - 1921. 

MONTH 

PERCENTAGE AREAS WITH WET BULB TEMPERATURES 

UNDER 
55° 55 °- 60° - 65 °- 

OVER 
70° TOTAL 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

May 

June 

95 

74. 

21 

29 

90 

5 

24 

62 

24 

2 

1 

1 

23 

59 

l0 

2 

16 

54 

55 

34- 

24. 

24 

54 

57 

12 

1 

22 

38 

53 

6o 

6o 

39 

20 

5 

12 

16 

16 

6 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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TABLE III 

SEX DISTRIBUTION OF TIIE EUROPEAN POPULATION 

AT CENSUS YEARS. 

CENSUS YEAR TOTAL 
POPULATION 

MALES 

FEMALES 

NUMBER PER 1,000 
MALES 

1891 1,500 (a) (a) (a) 

(estimate) 

1904 12,596 8,953 3,643 407 

1907 14,007 9:451 4 :556 1+82 

1911 23,606 15,580 8,026 515 

1921 33,620 18,987 14,633 771 

1926 39,174 21,808 17,366 796 

1931 49,910 27,280 22,630 830 

1936 55,408 29,725 25,683 864. 

19+1 68,954 36,615 32,339 883 

1946 82,382 44,214 38,168 863 

(a) No figures available 



TABLE IV 

DISTRIBUTION OF THE EUROPEAN POPULATION 1911 - 46. 

EUROPEANS LIVING IN TOWNS OR AREAS 
OF POPULATION OF MORE THAN 1000 

NUMBER 
YEAR OF CENTRES 

1911 3 

1921 3 

1926 4 

1931 4 

1936 1+ 

1941 4 

1946 5 

TOTAL 
POPULATION 

PROPORTION PER 
1000 EUROPEANS 
IN THE COLONY. 

9,734 47-3 

14,621 435 

18,756 479 

24,854 498 

27,334 493 

39,811 577 

44,538 541 



TABLE V 

ADMISSIONS TO GENERAL HOSPITALS PER 1000 

OF THE EUROPEAN POPULATION. 

PERIOD 

POPULATION 

IN 

THOUSANDS 

1904 - 08 

1909 - 13 

1914 - 18 

1919 -23 

1924 - 28 

1929 - 33 

1934 - 38 

1939 - 43 

1944 - 48 

13.5 

23.6 

29.2 

33.6 

39.2 

49.9 

55.4 

68.9 

83.4 

ADMISSIONS TO GENERAL 
HOSPITALS 

NUMBER OF PER 1000 
CASES PERSONS 

8,121 120.3 

11,166 914.6 

11,793 80.8 

15,550 92.6 

19,410 99.0 

26,847 107.6 

37,122 134.0 

54,341 157.7 

63,265 151.7 



TABLE VI 

RELATIVE FREQUENCY OF T1=.E MALARIA 

PARASITES AS JUDGED BY LABORATORY 

EXAMINATIONS 1932 - 48. 

SPECIES OF 

PARASITE 

POSITIVE BLOOD FILMS 

P.falciparun 

P.vivax 

P.malariae 

P.ovale 

TOTAL 

NUMBER 

17,140 

618 

194 

17 

17 :969 

PERCENTAGE 

95.39 

3.4-4 

1.08 

0.09 

100.00 



TABLE VII 

THE INCIDENCE OF MALARIA AND BLACKWATER FEVER 

BY MONTHS AS JUDGED FROM HOSPITAL ADMISSIONS 

1914 -48 

MONTH 

MALARIA ADMISSIONS B. W. F.ADMISSIONS 

NUMBER PERCENTAGE NUMBER PERCENTAGE 

January 2,937 9.09 55 4.76 

February 3,780 11.70 88 7.60 

March 5,074 15.70 156 13.46 

April 6,299 19.49 227 19.54 

May 5,417 16.76 231 19.93 

June 2,157 6.68 146 12.60 

July 1,219 3.78 92 7.95 

August 845 2.62 56 4.83 

September 807 2.50 27 2.34 

October 1 ,100 3.41 30 2.59 

November 1,177 3.64 29 2.50 

December 1,497 4.63 22 1.90 

TOTAL 32,319 100.00 1,159 100.00 



TABLE VIII 

AVERAGE ANNUAL MORBIDITY RATE PER 1,000 OF THE 

POPULATION FOR MALARIA AND BLACKWATER FEVER 

1904 - 1948 

PERIOD 

HOSPITAL ADMISSIONS MORBIDITY RATE 
PER 1,000 

MALARIA B.W.F. MfLLARIA B. W. F. 

1904 - 08 3,429 271 50.80 4.01 

1909 - 13 4,184 306 35.46 2.59 

1914 -18 2,918 227 19.99 1.55 

1919 - 23 3,855 271 22.95 1.61 

1924 - 28 3,063 149 15.63 0.76 

1929 - 33 3,433 144 13.76 0.58 

1934 - 38 5,411 151 19.50 0.54 

1939 - 43 7,690 160 22.19 0.46 

1944 - 48 5,949 57 14.26 0.14 



TABLE IX 

CASE MORTALITY RATE HOSPITAL PATIENTS 

SUFFERING FROM MALARIA 1897 - 191+8 

PERIOD CASES DEATHS 
CASE MORTALITY 
RATE PER CENT DIFFERENCE 

1897 -98 2,279 58 2.54 + 0.33 1.30 + 0.33 

1899 -03 4,803 58 1.21 + 0.16 0.03 + 0.17 

1904 -08 3,429 40 1.17 + 0.18 0.07 + 0.19 

1909 -13 4,184 46 1.10 + 0.16 0.14 + 0.17 

1914 -18 2,918 27 0.92 + 0.18 0.32 + 0.19 

1919 -23 3,855 34 0.88 + 0.15 0.36 + 0.16 

1924 -28 3,063 26 0.85 + 0.17 0.39 + 0.18 

1929 -33 3,433 51 1.48 + 0.21 0.24 + 0.21 

1934 -38 5,411 78 1.44 + 0.16 0.20 + 0.17 

1939 -43 7,690 91 1.18 + 0.12 0.06 + 0.13 

1944 -48 5,949 74 1.24 ± 0.14 0.00 + 0.15 

TOTAL 47,014 583 1.24 ± 0.05 - 



TABLE X 

CASE MORTALITY RATE HOSPITAL PATIENTS SUFFERING 

FROM BLACKWATER FEVER 1897 - 1948 

PERIOD CASES DEATHS 
CASE MORTALITY 
RATE PER CENT DIFFERENCE 

1897 -98 41 10 24.40 + 6.71 0.33 + 6.78 

1899 -03 250 83 33.20 + 2.98 9.13 + 3.13 

1904 -08 271 60 22.15 ± 2.52 1.92 + 2.69 

1909 -13 306 73 23.86 ± 2.44 0.21 + 2.62 

1914 -18 227 57 25.11 + 2.88 1.04 + 3.03 

1919 -23 271 51 18.82 + 2.37 5.25 ± 2.55 

1924 -28 149 35 23.49 + 3.47 0.58 + 3.60 

1929 -33 144 33 22.92 ± 3.50 1.15 + 3.63 

1934 -38 151 37 24.50 + 3.50 0.43 + 3.63 

1939 -43 160 39 24.39 + 3.39 0.32 + 3.52 

1944 -48 57 10 17.54 ± 5.04 4.46 + 5.13 

TOTAL 2,027 488 24.07 + 0.95 - 



TABLE XI 

PERCENTAGE CASE MORTALITY RATES III HOSPITAL PATIENTS 

SIIFFERII`TG FROM T.ALARIA AND BLACK`úlATER FEVúR. 

PER IOD 

IA MALARIA BLACKV/ATER FEVER 

CASES DEATHS C.M.R. CASES DEATHS C . M. R. 

1897-1921 20,015 25 1.22 1,254 306 24.40 
+0.08 +1.21 

1922-48 26,999 338 1.25 773 182 23.5+ 
+0.07 +1.52 

1897 -191+8 47r011+ 583 1.21+ 2.027 488 24.07 
+0.05 ±0.95 

Malaria difference 

Blackwater fever difference 

0.03 +0.10 

0.86 +1.95 



TABLE, XII 

THE PROPORTION OF REGISTERED DEATHS FROM MALARIA 

BLACKWATER FEVER AND ALL CAUSES WHICH TOOK PLACE 

IN GOVERNMENT HOSPITALS 1904 -1948 

PERIOD 

NUMBER OF DEATHS IN 
HOSPITAL 

DEATHS IN HOSPITAL AS A 
PERCENTAGE OF THE 
REGISTERED DEATHS 

MIALARIA B. W. F. 

ALL 

CAUSES MALARIA B.W.P. 

ALL 

CAUSES 

1904-08 40 60 376 33.9 46.9 35.6 

1909-13 46 73 472 29.5 46.8 30.3 

1914-18 27 57 461 25.5 52.8 21.5 

1919-23 34 51 630 22.2 41.5 31.1 

1924.-28 26 35 753 29.2 41.1 40.0 

1929-33 51 33 1,015 40 .1 52.4 45.0 

1934-38 78 37. 1,281 40.8 48.0 47.1 

1939-4.3 91 39 1,526 47.9 54.2 46.6 

194-4-48 74 10 1 , 752 48.4 66.6 0 48.0 

1904-48 467 395 8,266 36.5 47.6 40.2 
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TABLE XIII 

PERCENTAGE CASE MORTALITY RATES IN BLACKWATER 

FEVER TREATED IN AND OUTSIDE HOSPITALS 1923 - 28. 

PERIOD 
IN HOSPITALS OUTSIDE HOSPITALS 

CASES DEATHS C.M.R. CASES DEATHS C. M. R. 

1923 63 114 22..2 59 12 20.3 

19214 2'0 1 5. 0 19 10: 52.6 

1925 51. 13 25. 5 27 13' 48.1 

1926 36 11 30. 5 15 10 66.6 

1927 22 7 31.8 20 6 40.0. 

1928 20 3 15.0 17 9 52.9 

1923 -28 212 149 23.11 157 62 39.49 
+ 2.88 + 3.16 

Difference 16.38 + 4.29 
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TABLE XV 

DEATHS FROM MALARIA AND BLACKWATER FEVER 

BY SEX AND AGE GROUPS 1921 - 48. 

Aas 

GROUPS 

1921 
-23 

1924 
-28 

1929 
-33 

1934 
-38 

1939 
-43 

1944 
-48 TOTAL 

ML B ML B ML & ML B ML B + AL B ML B 

0- 
M 
F 

M 
F 

5- 
M 
F 

M 
15- F 

2 5- M 
F 

35- 
M 
F 

45- 
M 
F 

55- M 
F 

M 
65+ F 

9 

7 

14 
8 

3 

4 

1 
2 

5 
3 

5 
6 

5 
2 

4 
1 

3 
3 

1 

- 

1 
- 

2 

3 

12 
3 

14 
5 

15 
2 

13 
Il. 

6 
- 

4 
1 

9 
13 

10 
15 

2 
2 

3 
1 

4 
4 

2 
3 

6 
2 

2 
- 

6 5- 

- 
- 

- 
- 

4 
7 

l0 
4 

17 
6 

12 
1 

15 
3 

2 
- 

4 

21 

lo 

14 
9 

7 
5 

5 

4 

9 
9 

4 
2 

4 
6 

7 
1 

7 3- 

- 

- 

3 
- 

4 
2 

14 
4 

14 
1 

6 
1 

8 
- 

1 
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In the first column M.means Male and F means Female 
In the column headings ML means Malaria 

E. means Blackwater Fever. 



TABLE XVI 

AVERAGE ANNUAL DEATH RATES PER 1000 PERSONS 

FOR MALARIA AND BLACKWATER FEVER BY SEX AND AGE GROUPS. 1921 - 48. 

AGE 
1921 - 23 1924 - 28 1929 - 33 1934 - 38 1939 - 43 1944 - 48 

GROUPS Mal. B.W.P. Mal . B. W. F. Hal. B. W. F. Mal. B. W. F. Mal. B. W. F. Mal. 
..........4 

B. W. F. 
._.------- 

M 3.92 0.31 1.95 0.00 2,73 0,23 0.24 0.14 1.18 0.00 0.96 0.00 
Under 5 

F 2.63 0.00 3.14 0.00 1.49 0.00 2.28 0.15 1.46 0.00 1.23 0.00 

M 0.28 0.22 0.10 0.19 0.30 0.17 0.43 0.16 0.25 0.07 0.09 0.03 
5- 

F 0.41. 0.30 0.11 0.37 0.23 0.09 0.21 0.17 0.18 0.14 0.30 0.00 

M 0.13 1.55 0.17 0.57 0.21 0.58 0.21 0.46 0,09 0.29 0.07 0.09 
15- 

F 0.29 0.44 0.07 0.27 0.20 0.20 0.14 0.27 0.07 0.17 0.15 0.00 

M 0.50 1.141 0.24 1.01 0.36 0.55 0.27 0.38 0.35 0.29 0.13 0.03 
25- 

F 0.36 0.59 0.27 0.14 0.45 0.05 0.41 0.16 0.22 0.15 0.22 0.00 

it 0.47 1.141 0.19 0.71 0.21 0.32 0.44 0.50 0.23 0.88 0.09 0.02 
35-` 

F 0.85 0.28 0.21 0.07 0.12 0.06 0.38 0.22 0.25 0.00 0.09 0.03 

M 0.60 1.56 0.38 0.86 0.23 0.47 0. 64 0. 64 0. 83 0.33 0.23 0.04 
45- 

F 0.50 0.25 0,21 0.32 0.149 0.00 0.81 0.00 0.40 0.17 0.24 0.05 

M 1.65 1.95 0.71 0.24 0.37 0.09 0.83 0.30 1.06 0.57 1.00 0.19 
55- 

F 1.35 0.00 0.147 0.00 0.96 0.32 1.26 0.11 0.61 0.09 0.71 0.07 

M 4.58 14,58 0.72 1.145 1.62 0.70 1.90 0.414 1.48 0.32 1.65 0.16 
Over 65 

F 1.86 1.86 0.00 0.00 0.37 0.00 0.00 0.00 3.35 0.00 0.75 0.00 

Total M 0:86 1.19 0.40 0.59 0.57 0.39 0.77 0.38 0.57 0.31 0.36 0.05 

it P' 0.82 0.34 0.52 0.23 0.43 0.09 0.61 0.16 0.51 0.11 0.39 0.02 

All persons ('A84 0.82 0.145 0.43 0.51 0.25 0.69 0.27 0.54 0.22 0.37 0.04 
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TABLE XVII 

A COMPARISON OF THE CRUDE AND CORRECTED 

AVERAGE ANNUAL DEATH RATES PER 1000 BY SEXES 

FOR MALARIA AND BLACKWATER FEVER 1921 

PERIOD 

MALARIA BLACKt9ATER FEVER 

Males Females Males Females 

Cru de Corr. Crude Corr. Crude Corr. Crude Corr. 

1921 -23 0. 86 0.86 0.82 0.82 1.19 1.19 0.34 0.314 

19214-28 0.140 0.143 0.52 0.52 0.59 O. 55 0.23 0. 23 

1929 -33 0. 57 0.57 0.43 0.45 0.39 0.35 0.09 0.07 

19314-38 0. 77 0.64 0.61 0.62 0.38 0. 36 0.16 0.15 

1939 -43 0. 57 0.47 0.51 0.142 0.31 0. 32 0.11 0.10 

1944 -48 0. 36 0.28 0.140 0.32 0.05 0. 07 0.03 O. 03 

Corr. means the corrected rate standardised to the 1921 
Census population. 



TABLE XVIII 

INFANT MORTALITY FROM MALARIA 1921 - 19148. 

PERIOD 

I.M.R. 
PER 

1000 
LIVE 
BIRTHS 

INFANT DEATHS MALARIA 
DEATHS 
PER CENT 

INFANT 
DEATHS 

DIFFERENCE 

MALARIA 
ALL 

CAUSES 

1921 -23 66 17(a)\ 182 9.34 + 2.16 1.16 + 2.25 

1924 -28 614 22 307 7.17 + 1.47 1.01 + 1.60 

1929-33 53 31 3014 10.20 + 1.73 2.02 + 1.814 

1934 -38 46 31(0 ; 299 10.37 + 1.76 2.19 + 1.87 

1939-143 141 22 357 6.16 + 1.27 2.02 + 1.42 

1944 -48 36 30 421 7.13 + 1.25 1.05 + 1.40 

1921-148 44 153 1,870 8.18 + 0.63 - 

(a) includes one death from blackwater fever 



TABLE XIX 

MALARIA AND BLACKWATER FEVER HOSPITAL MORBIDITY AND 

CASE MORTALITY RATES. FORT VICTORIA 1899 - 1948_ 

AVERAGE 
ADMISSIONS 

ANNUAL TO HO SPI TAL 
DEATHS IN 
HOSPITAL 

PERCENTAGE 
CASE AVERAGE ANNUAL: 

MORTALITY HOSPITAL MORBIDITY 
RATE RATE PER 1000 

PERIOD ESTIMATE OF 

POPULATION Mal. B.W.F. 
All 

Causes Mal. B. =v. F. Mal. B.W.F. Mal. B.W. F. 
All 

Causes 

1899 -03 39r6 299 50 532 1 14 0.33 28.00 151.0 25.2 268.7 

1904 -08 389 268 30 428 3 3 1.12 10.00 137.8 15.4 22Q.0 

1909 -13 288 188 31 346 1 5 0.53 16.13 130.5 .21.5 240.0 

1914 -18 549 82 14 3:00 2 3 2.44 21.43 29.9 5.1 109.3 

1919 -23 810 124 8 479 - i 0. 00 12. 50 30. 6 2.0 118.3 

1924 -28 877 144 4 639 2 3' 1.39 75.00 32.8 0.9 145.7 

1929 -33 1,197 216 13 772 2 4 0.92 30.77 36.1 2.2 129.0 

1934 -38 1,086 349 20 1,162 14 .3 1.15 15. 00 64.3 3. 7 214. o 

1939 -143 1,103. 5271 12 1,402 3 4 0.54 33.33 94.5 2.2 254.2 

1944 -48 1,320 543 14 1,801 6 2 1.10 14.29 82.3 2.1 272.9 

1899 -48 2,734 196 7,861 24 42 0.88 21.43 - - - 
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