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SYNOPSIS

Although no full-scale survey of the prevalence of bilharziasis
in Swaziland has been carried out, examinations of schoolchildren
have revealed S. mansoni infection rates of up to 49% in some
areas, and S. haematobium infection rates ranging from 3 % to 75 %.
The highest prevalence occurs in areas where there are thickly
populated African reserves, or irrigation schemes. The spread of
infection is encouraged by the use of rivers, dams and canals for
bathing and washing purposes. Preventive measures are recom-
mended, including the provision of more suitable bathing, washing
and latrine facilities for the population, the control of waste waters,
and the use of molluscicides.

Introduction

Swaziland, the smallest of three British Protectorates in South Africa,
has an area of 6000-7000 square miles (15 500-18 000 kM2), and a popula-
tion of approximately 181 300 Africans and 3200 Europeans (1946 census).
It lies between latitudes 25°45 and 27015 south and longitudes 310 and 320
east. The country is divided up into African and European farming areas
ajnd, apart from those in settled areas such as townships or compounds
attached to irrigation schemes, the Africans live in scattered mud huts
and are not congregated into villages. For the sake of convenience the
territory is divided into three regions: Lowveld, Middleveld and Highveld.

Lowveld

This is a hot low-lying area on the eastern side of the territory, stretching
from the northern to the southern border. With the exception of the
Stegi Hills in the east, which have an altitude of 2000-2500 feet (600-750 m),
the whole area lies below 1500 feet (450 m), and most of it below 1000 feet
(300 m). The rainfall, which occurs in summer, is about 500 mm per annum,
and is too low to favour large-scale agricultural development. The Lowveld

* Report on situation in March 1956
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is, however, well watered by large permanent rivers flowing down from
the western Highveld, and these are now being put to use in irrigation
schemes. The numerous small creeks in the southern and central sections
dry up completely in winter and flow in summer mainly after rains. In
the extreme north most of the small creeks and streams flow permanently.
The southern and central area is flat bushveld and good cattle country.
It is sparsely populated (24 Africans per square mile') except in the Stegi
Hills (150 Africans per square mile). The total area is about 2000 square
miles (5180 kM2). The mean maximum air temperature, in 1955, measured
at Stegi, varied between 36.3°C in January and 20.40C in June and the
mean minimum air temperature between 17°C in January and 10.7°C in
June. It must be pointed out that Stegi has an altitude of 2000-2500 feet
(600-750 m), and is thus some 1000 feet (300 m) higher than the rest of
the Lowveld. In the north the country is rather more hilly and the popula-
tion denser (about 60 Africans per square mile).

Middleveld

This area, whose altitude is from 2500 to 3500 feet (750 to 1050 m),
lies sandwiched between the Lowveld and the Highveld, and stretches
from the northern to the southern borders of the territory. The rainfall
averages about 900 mm per annum, and the country, well watered by
numerous permanently flowing streams and rivers, is hilly grassland
merging into orchard bush. It is more densely populated than the Lowveld,
averaging between 50 and 100 Africans per square mile.

The rivers and streams tend to be fast-flowing with clear water, and
soon unite into larger permanently flowing rivers with rocky beds. There
are occasional sandy rivers which contain very little water in winter (May
to September). Apart from those in settled areas, the African inhabitants
live in scattered huts within easy reach of water. The crops are maize
and millet, and there is one large irrigation scheme. Some cattle are kept.

The mean maximum air temperature, in 1955, measured at Bremersdorp
(altitude 2000 feet (600 m)) varied between 36.1°C and 23°C in June and
the mean minimum air temperature between 1 8.3°C in February and
7.4AC in July.

Highveld

The Highveld, which forms the western side of the territory, has an
altitude of over 3500 feet (1050 m) and a rainfall of about 1300 mm per
annum; it is rolling mountain grassland with pine forests and a very
scattered African population. The rivers are clear and swift-flowing, with
rocky beds.

I square mile = 2.59 km'



BILHARZIASIS IN SWAZILAND

The mean maximum air temperature, in 1955, at Hlatikulu (altitude
3890 feet (1180 m)) varied from 21.3°C in January to 16.5°C in June, and
the mean minimum air temperature from 14.9°C in December to 8.2°C
in August.

Although they have been found in some streams, intermediate snail
hosts are not common, and in many streams and dams they have not
been found at all.

Snails

To -obtain a complete picture of vector distribution, prolonged and
constant observation, covering all four seasons, would be required. Generally
speaking, Bulinus (Physopsis) is widespread and fairly evenly distributed
over the whole territory, except in the Highveld where it is extremely
rare. It occurs in all main bodies of water, whether stagnant or flowing.

Biomphalaria pfeifferi is widespread in the Lowveld and diminishes or
disappears towards the Middleveld, where its distribution becomes patchy.
It is apparently not found in the Highveld. Like Bulinus (Ph.) africanus
it is not restricted to any particular type of water.

In addition to the two potential vectors, Lymnaea natalensis and Gyraulus
sp. are found throughout the territory and Bulinus (B.) tropicus, Bulinus
(B.) forskalii, Lanistes sp., Viviparus sp. and Melanoides tuberculata in
the Eastern Lowveld. The breeding season of the two vectors is not known,
but it is probably the same as in the adjoining Transvaal territory, i.e.,
for Biomphalaria throughout the year, and for Bulinus (Ph.) africanus
in summer.

Prevalence of Bilharziasis

Infection due to S. mansoni

In a survey of schoolchildren by rectal biopsy during the years 1954-
1956, the Swaziland Health Department discovered a prevalence of infec-
tion due to S. mansoni ranging from 0% to 49 %.

The distribution of S. mansoni is patchy, and it has only been found
at altitudes up to about 2500 feet (750 m); this agrees with observations
in the adjoining territory of the Transvaal. Areas with S. mansoni infection
rates exceeding 20% are all either thickly populated African reserves in
the northern Lowveld where the streams are permanent, or Lowveld
areas where there are irrigation schemes. In the remainder of the Lowveld,
i.e., the central and southern sections (with the exception of the Stegi
Hills), the population density ranges from only 19 to 32 persons per square
mile, the permanent rivers are all large and flow strongly throughout the
year, and the smaller streams flow only when it rains. In the extreme
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TABLE I. PREVALENCE OF BILHARZIASIS
IN SWAZILAND SCHOOLCHILDREN, 1954-1956*

Numbers ~~~%positiveLocation examined
S. haematobium S. mansoni

Shongwe 51 59 49

Ndlalambi 23 65 26

Eranchi 37 41 46

Nomahasha 94 34 1

Nkambeni 71 7 1

Mbabane - 16 0

Bremersdorp 250 49 2

Stegi - 20 0

Big Bend 18 44 22

St Phillips 53 10 0

Lubuli 21 24 0

Hlatikulu 79 11 0

Mahamba 57 23 0

Dwaleni 30 13 0

Mhlotsheni 36 14 0

Maloma 12 42 0

Gollel 65 3 0

* Examination by rectal biopsy

southern Lowveld (population density, 19 inhabitants per square mile),
the permanent river is sandy and greatly subject to floods during the summer.

The very scattered population and the great water volume are both
factors which would contribute to a very low S. mansoni infection rate in
the southern and central Lowveld. The figures given here are based only
on examinations of children, who do not tend to migrate to the same extent
as the adults.

Infection due to S. haematobium

S. haematobium has long been known to be prevalent in the Lowveld
and Middleveld areas. Single urine examinations of schoolchildren by
the Swaziland Health Department have shown a prevalence of S. haema-
tobium infection ranging from 3 % in some Highveld areas (probably
importations) to 75 % in Bremersdorp township in the Middleveld.

S. haematobium infection is more evenly distributed through the territory
than S. mansoni infection. Again the highest prevalence occurs in thickly
populated areas and those where there are irrigation schemes, but thickly
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FIG. 1. DISTRIBUTION OF BILHARZIASIS INFECTION IN SWAZILAND
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altitude 4000 feet (1200 m)
EH:::::fl altitude 2000 feet (600 m)
The names in block capitals refer to irrigation schemes. In the groups of figures, the upper

figures refer to the prevalence of S. haematobium infection (%), the lower figures to the prevalence
of S. mansoni Infection (%), and the figures to the right to the number of persons examined (rectal
snips).
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populated Middleveld areas with abundant and large natural water-supplies
have a lower prevalence of S. haematobium infection than areas which
have many small permanently flowing creeks. For example, Bremersdorp,
a settled area, with numbers of dirty small creeks flowing into a sandy
river which is reduced to pools in the winter, has a prevalence of 75 %,
while Mankaiaan, a thickly populated rural area (110 Africans per square
mile) with many medium-sized permanently flowing streams, has a prevalence
of only 14 %.1 The thickly populated rural areas in the Lowveld (i.e.,
the northern section) all have a high prevalence. Here there are many
small permanently flowing creeks and streams, while in the southern and
central Lowveld section, the waters are mainly large permanently flowing
rivers and the population is sparse, with comparatively low S. haematobium
infection rates.

Cattle bilharziasis

There has been no investigation of cattle bilharziasis in the territory
until recently. Five out of six cattle from the Middleveld area, which were
examined at Bremersdorp abattoir, were found to be lightly infected.
The ova appeared identical to schistosome ova found in cattle in the
Transvaal. Seven sheep from the Highveld area were found not to harbour
schistosomes in the mesenteric veins.

Irrigation Schemes

Four large irrigation schemes are in operation in the territory. In the
Lowveld there are two used mainly for growing rice, and one used for
growing mixed crops excluding rice. The fourth is in the Middleveld and
is used for growing mixed crops including rice. They have all been started
within the last five or six years and are not by any means fully developed.

Ngonini Estate

This irrigation scheme was started in 1954-55. It is situated in the
northern Lowveld on the Lomati River and surrounded by thickly populated
African reserves. It covers an area of 1500 acres (600 hectares), on which
mixed fruit and vegetables (excluding rice) are grown. Some 250 men
and 60 women are employed. They live with their families in a riverside
compound without latrines or washing facilities. From a weir built across
the river, water flows at the rate of 68 cubic feet (1.9 m3) per second directly
into an open ground canal and then into a dam from which it is pumped
into three large storage dams, each holding roughly one to two million

' Figures from an earlier urine survey
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gallons (4500 to 9000 m3). These storage dams are fenced, and the excess
water in the canal is fed to a hydro-electric plant from which it flows back
to the river. The length of the main canal is 3 miles (4.8 km). Irrigation
is carried out by means of underground pipes leading from the storage
dams. These are 6-10 in. (15-25 cm) in diameter and the cost of laying
them is between sixpence (US $0.07) and ninepence (US $0.10) a foot'
(19 parts of sand are used to 1 part of cement).

The labourers, at present housed on the river banks, are to be moved to
cement-brick houses away from the river, with latrines and washing facilities
provided. It has been suggested that this labourers' settlement should
include a cement swimming-pool (mainly for children) which could also
be used for irrigation purposes, and cement slabs with a piped water-
supply for laundering.

Malkern's irrigation system

This irrigation scheme is situated 15 miles (24 km) west of Bremersdorp
in the Middleveld, and was started three or four years ago by a group of
private farmers. Today about 35 farmers are farming there, employing
between 30 and 75 labourers per farm, of whom about 50% are migrants.

Labour is housed in scattered compounds or single huts without any
latrine or washing facilities, so that pollution of the canals, seepage streams
and storage dams is inevitable. There are 30-40 miles (48-64 km) of ground
canals, including 20 miles (32 km) of main canal. At the moment there are
only four small ground storage dams, all harbouring B. (Ph.) africanus
and Lymnaea natalensis.

About 10 000 acres (4050 hectares) will eventually be under cultivation,
growing rice, bananas, pineapples, citrus fruits, etc. (about 660 acres
(270 hectares) are under rice). Large areas of land are being rendered
useless by seepage water from the canal and the farmers appear to have too
much water for their needs; much of it is running to waste or being lost
by seepage.

The prevalence of bilharziasis due to S. haematobium is between 20%
and 30 %, but with increased cultivation, increased labour and more storage
dams this percentage will probably rise in a very short space of time.

Very few of the farmers in the area are alive to the bilharziasis risk,
and little is done to avoid pollution of water courses, to prevent seepage
streams or to control waste water.

Colonial Development Corporation

This scheme is operating in the northern Lowveld, on the banks of the
Komati River, where 1200 acres (485 hectares) are at present being used

1I foot = 30.48 cm
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for rice cultivation. It is proposed to put 30 000 acres (12 140 hectares)
under water eventually, but the amount of rice cultivation will probably
not increase. Water is pumped direct from the Komati River, but a 40-50
mile (64-80 km) canal is being built to take 200 cubic feet (5.6 m3) per second
of water direct from the river, at a weir, to large storage dams.

The canals and paddy fields harbour numerous vector snails, together
with several other species. African families live in the irrigated area in
several compounds, scattered about the bush, on the banks of canals.
No latrine or washing facilities are provided. Outside the rice-fields and
along the canals are large areas of seepage water, old dams, and disused
canals, all of which are full of vector snails and used by children for washing
and swimming.

Big Bend irrigation schemes

These are situated in the east central Lowveld on the Great Usutu River
and were started two or three years ago. The main canal is between 35
and 40 miles long and draws 160-180 cubic feet (4.5-5 m3) per second
of water direct from the river. Rice is the main crop, but later when the
schemes are fully developed it is proposed to alternate rice with sugar every
two years on at least one of them. The schemes are worked and owned
by private companies, and about 2000 acres (800 hectares) are under
cultivation.

Water is reasonably well controlled, but there is a lot of waste water,
mainly overflow from rice-fields, which needs controlling. Seepage areas
from the main canal exist, but these can be eliminated by cementing.

The system of irrigation employed (see Fig. 2) is the following. Fifty
cubic feet (1.4 m3) per second of water pass from the main canal, via a
sluice-gate, into a swift-flowing canal which has falls of about 3 feet (1 m)
every 20 to 30 yards or metres. From this swift-flowing canal, 15 cubic
feet (0.4 m3) of water per second are fed through another sluice-gate into
" cul-de-sac" storage canals which are almost stagnant and from which
the rice-fields are irrigated continuously by small canals receiving water
at the rate of 3 cubic feet (0.08 m3) per second. African families are housed
on the sides of the storage canals in order to prevent flooding as a result
of the rains. The children and adults use the storage canals, small canals
and rice-fields for all purposes, although the men use the swift-flowing
canal for bathing and are thereby afforded some protection from infection.
The women and children, however, enjoy no protection whatsoever.

By housing " flood control " labour on the banks of the swiftly-flowing
canal and using only single men for this purpose, the present danger of the
storage canals would be somewhat minimized. Other labour should be
housed in properly constructed compounds away from the canals, with
latrine and washing facilities.
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FIG. 2. BIG BEND IRRIGATION SCHEMES
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Rice-growing in Swaziland
In general, seed is sown in dry fields during August or September.

The fields are then flooded and almost immediately allowed to dry out again
until the rice is about 6 in. high (this usually takes about 3 weeks). During
this time a certain amount of weeding is done by hoe between the rows of
young rice. The fields are then flooded and remain so until final reaping
takes place in March or April, 8 or 9 months later. Hand-weeding goes
on continuously during this time. Just before reaping, the fields are dried
out. In some cases they are flooded again after reaping and then ploughed
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to get rid of weeds and self-sown rice. It has been found in the Transvaal
(adjoining Swaziland) that the drying of rice-fields for 3, 4 or 5 months
during winter is not sufficient to kill remaining snails. Conditions in
Swaziland are similar, and there is no reason to suppose that all snails
would be killed by drying during winter for 3 or 4 months. The result is
that there are always some snails remaining in the rice-fields when they are
flooded, and this, plus the fact that there is no practical method of pre-
venting baby snails entering a canal system, apparently renders the problem
of protection against bilharziasis amongst weeders insuperable. However,
this should not, under any circumstances, detract from protection that
could be offered to labourers and their families not engaged in weeding.

Living conditions of labour on irrigation schemes and farms
In most cases, the living conditions of all labour on farms and large

irrigation schemes leave much to be desired, e.g.:
(1) almost all huts and compounds are built above, and in close prox-

imity to, canals, dams or seepage streams;
(2) the canals, dams and streams are the sole water-supply;
(3) there are no latrine facilities;
(4) compounds and single huts are generally scattered about at random.
It is not a difficult matter to select suitable sites for compounds and,

considering the initial outlay on canals, weirs, storage dams, etc., a certain
small percentage of the cost (probably less than 1 %) should be set aside
for the provision of proper water-supplies and washing facilities for
labourers and their families. More use could be made of ram-pumps
in compounds. These are cheap, need no maintenance and, once started,
run themselves and do not allow snails to pass through.

Control Work
Molluscicides
A small snail-control scheme was started round Bremersdorp some

three years ago. It consisted of treating 30 miles (48 km) of river system,
3 miles (4.8 km) of ground canal and three or four dams.

Copper sulfate was applied quarterly by knapsack-sprayer.at an estimated
final dilution of 40 p.p.m. along the entire river course, the canal and dams,
after first clearing all vegetation. This obviously involved a tremendous
amount of work; results, as far as snail mortality were concerned, were
not encouraging, chiefly because:

(a) the time interval between treatments was too long; and
(b) more and better vector breeding places were being created by

cutting away vegetation along the whole stream course, instead of at
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contact points only. Emergent vegetation growing in non-contact points
was usually extremely dense and closed over the streams completely.
The snail host population in places such as these is minimal and the chances
of its becoming infected are small, as in many cases it is impossible to
get near the water. The clearance of these areas meant that the streams
were being turned into one continuous contact point from, end to end,
and the intervals between copper applications were not short enough to
prevent repopulation with infected snails.

It was felt that results would be more satisfactory, and expenses reduced
considerably, if contact points only were cleared of vegetation and treated
at more frequent intervals, say, once every six weeks.

Treatment of cases

No large-scale treatment programme is in operation and it is certainly
not warranted unless anti-snail measures are carried out at the same time.
Africans treated in 1955 comprised 312 cases of S. haematobium infection
and no cases of S. mansoni infection.

General impressions

Rural areas, excluding irrigation schemes

If the scattered living conditions of the rural population remain as they
are today, i.e., as long as Africans are not congregated into settlements,
the prevalence of bilharziasis in rural areas will probably remain the same.
However, settlements are now being organized in certain areas, and this
will tend to concentrate pollution with a resulting increase in bilharziasis
in those areas, unless control is instituted. However, congregating Africans
into settlements should make the task of control easier and less expensive.

Irrigation schemes
At the moment these schemes are in their infancy and are by no means

fully developed. Full development will mean a great increase (400-500%)
in African labour (excluding families) and in the number of storage dams.
Bilharziasis will increase and, because a great deal of the labour is migrant,
will tend to spread to otherwise static areas outside these foci.

Recommendations
Control

Rural areas (excluding irrigation systems and settlement areas). As
Swaziland has a summer rainfall which causes floods, a great deal of
molluscicidal work on rivers would have to be done after floods have
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subsided, or before the rains start. Large rivers such as the Lomati, Komati,
Black Umbuluzi, etc., cannot be dealt with and in any case are not a great
source of danger, except when large compounds are situated on their
banks. Small streams and creeks which are not greatly affected by floods
can be treated at contact points, either throughout the year or during
summer only, at six-weekly intervals. The provision of ablution and latrine
facilities in scattered rural areas is impracticable and cannot be envisaged.

Irrigation systems. The following measures are recommended:
(1) stopping all seepage streams by cementing the canals and dams

where necessary;
(2) cementing or fencing in of storage dams;
(3) provision of ablution facilities for Africans in compounds, consisting

of:
(a) laundry slabs for washing,
(b) cement swiimming-dams, which must always be kept full, and, if

desired, so situated that the water can be used for irrigation pur-
poses, but not in such a way as to create breeding places for snails,

(c) latrine facilities;
(4) provision of housing compounds for Africans working on irrigation

schemes and farms, so that they no longer live scattered over the bush,
using each and every stretch of water for washing and bathing.

Native settlements in rural areas. The following measures are recom-
mended:

(1) control of contact points in streams by regular applications of
molluscicides;

(2) provision of stand pipes or sinking of wells;
(3) provision of washing slabs where possible;
(4) provision of swimming-baths (mainly for children), which could be

kept free of infection by preventing entrance of adult snails and by regular
applications of molluscicides to kill any baby snails which might have
gained entry.

Main canals. Ideally, main canals should be completely cemented, but
the cost of cementing a canal 5 feet (1.5 m) by 3 feet (1 m) deep is between
6 and 7 shillings (US $0.84-0.98) a foot. The expense of cementing long
stretches of canal taking up to 200 cubic feet (5.6 m3) of water per second,
and very much larger than 5 feet wide by 3 feet deep, would therefore be
almost prohibitive.

In Swaziland, the main canals outside the irrigation area are not a
source of danger. They usually harbour few snails and the human popula-
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tion living along them is minimal. However, when they enter the irrigated
area the banks become trodden down into " bays " which together with
" seepage streams " are the common washing places for Africans, and here
snails very soon gain a foothold. As an antibilharziasis measure, cementing
the whole length of main canals is not warranted. Cementing is warranted
in the irrigated area where Africans live, to prevent " erosion bays " and
seepage streams. It also makes molluscicidal work easier, cheaper and more
effective. Closed canals, though they are protected from pollution and
present absolutely no danger of bilharziasis infection, are very liable to
become blocked, especially in times of flood. They are not recommended
for this reason and also because they do not prevent seepage streams.

Secondary canals. These are permanently flowing canals in the irrigated
area leading from the main, or from other secondary, canals. They normally
harbour many snails and are a dangerous source of infection. Africans
usually prefer them to the large main canals for washing and bathing
purposes, since they are more accessible and safe for children. They should
be cemented, irrespective of cost.

Tertiary canals. These canals flow only when required, and then not
for more than a day or two. As they do not contain water permanently,
they would present very little danger if the larger canals were controlled.

Storage canals. These are used in rice cultivation and hold almost
stagnant water from which the rice-fields obtain their water via smaller
canals. They are a dangerous source of infection, especially as natives are
housed on their banks to prevent flooding. When they are not in use,
the bottoms are supposed to be scraped by a bulldozer and left without
water. If they were cemented, the bulldozer could not be used to remove
the accumulated silt. A possible solution would lie in a continuous drip
of molluscicide at the inlet (without cementing the canal); and the silt could
then be removed by the bulldozer in the usual way, after reaping. Labourers
living on the sides of these canals should be moved to more protected
sites, such as the banks of the swift-flowing canals from which the storage
canals get their water. Only single men should be employed in flood pre-
vention.

Piped water-supply. A piped water-supply leading from storage dams to
fields-such as that used at Ngonini Estates-is ideal and cheap, if it is
practicable, i.e.. if the fall is sufficient to ensure that no blocking will occur,
and if suitable sand is available on the spot.

Storage dams. The cementing of storage dams might be very expensive,
but if they leak and cause large seepage areas it may be necessary. They
can, however, be fenced in, and their popularity for swimming purposes
would decline if special swimming-baths were built.
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Survey Work

More basic survey work is necessary in order to get a complete picture
of the bilharziasis problem in Swaziland. In this respect, little or no atten-
tion has been paid to adults and children under five years old. In many
instances the actual number of children examined is small and probably
gives little indication of the true prevalence of the disease. Rectal biopsies
are not advised as a routine survey method. Firstly, a true picture of the
S. haematobium position is not obtained and the examination of urine is
apt to be omitted because of the frequency with which S. haematobium is
found in the rectal snip (albeit non-viable). Secondly, suitably qualified
staff are necessary.

Snail ecology, like human survey work, has been given attention only
when and where staff permitted, and, though a tremendous amount has
already been done as regards distribution, much remains to be done as far
as seasonal population variation, breeding and transmission seasons, effect
of floods and of droughts, etc. are concerned. However, such a study
needs staff and money. The entire European medical staff employed at
the moment consists of one malaria medical officer whose duties also
include all the general routine laboratory work of the whole territory, and
one medical officer of health. The other medical officers-7 in all-are
employed in curative work in hospitals or in an administrative capacity.
There is one health inspector whose duties range from malaria and bilhar-
ziasis control to inspection of foodstuffs and latrines, and there is one
qualified laboratory assistant. About 10 Africans are employed on the bil-
harziasis control scheme round Bremersdorp, and African staff are also
working on malaria control.

Because of the type of agricultural development taking place in Swaziland
it is of the utmost importance that the developing (irrigated) areas be
strictly controlled from a bilharziasis point qf view in order (a) to prevent
the spread of the disease, both locally and generally (by migrating natives),
and (b) to decrease the present prevalence of infection. Owing to bad road
communications, especially in the wet season, it takes some time to travel
from one place to another within the Protectorate. It is recommended
that at least three more health inspectors be appointed, one of whom would
undertake general duties only (excluding work on malaria and bilharziasis),
under the supervision of the medical officer of health. The remaining three
-a senior inspector doing work on malaria and bilharziasis, and two
juniors working on bilharziasis only-would be under the direct supervision
of the malaria medical officer. In addition an extra laboratory technician,
working full-time on bilharziasis, would be necessary. The medical author-
ities, particularly the director of medical services and the malaria control
staff, are fully alive to the possible dangers of bilharziasis if the disease is
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allowed a free hand in settled areas and those where there are irrigation
schemes. Their enthusiasm is, unfortunately, checked by their present
inability to expand and carry out more investigations and control work
because of lack of staff and money.

Conclusion

In Swaziland, as elsewhere, irrigation schemes will probably be main
foci of heavy infestations and high incidences of bilharziasis. In this con-
nexion, the medical authorities should give priority to preventive work,
including: routine public health measures (e.g., the selection of sites for
housing compounds, and the provision of washing, bathing and latrine
facilities) ; the control of waste waters; and the use of molluscicides.

Legislation may of course be necessary for the execution of public
health and water control measures. These measures will equally apply to
settlement areas, but in rural areas where the African population is scat-
tered, the main emphasis will probably have to be placed on molluscicidal
work. The available staff is too small to cope adequately with any increase
in its present duties, and the appointment of further staff is recommended.
More basic survey work is needed, both on the prevalence of human bilhar-
ziasis and on snail ecology, but in the meantime control work can be started
in areas with irrigation schemes, especially where any delay is likely to
aggravate the bilharziasis situation.

RESUME

A d6faut d'enquetes systematiques, l'examen des 6coliers effectue de 1954 a 1956 a
donn6 une idWe de la prevalence de la bilharziose au Souaziland. S. mansoni cause un taux
d'infection pouvant atteindre 49% dans certaines regions et S. haematobium, un taux
de 3-75%. La prevalence la plus forte s'observe dans les regions ou la population
africaine est relativement dense, et dans celles ou l'irrigation se developpe depuis 5-6 ans.
Les habitations sont en g6neral construites A proximit6 imm6diate des canaux creuses
pour creer des rizieres ou d'autres formes de cultures. Les canaux et les drains sont les
seules sources d'eau. I1 n'existe pas de latrines et les gadoues sont repandues autour
des habitations. Tant que la population reste dispersee, la prevalence de la bilharziose
dans les zones rurales ne sera guere modifiee. A mesure que des villages se formeront,
la pollution se concentrera et la bilharziose tendra a augmenter, si l'on ne prevoit pas
de methode de lutte. L'irrigation est encore A ses debuts. Elle se developpera et la bilhar-
ziose avec elle, a la suite de l'accroissement du nombre des travailleurs africains; la
main-d'aeuvre, en grande partie itin6rante, repandra la maladie hors des foyers actuels.
Il est donc de toute importance de pr6voir une lutte contre l'infection dans toutes les
r6gions recemment irriguees ou en voie de l'etre. Les autorit6s medicales devraient
donner la priorite a la lutte preventive, comprenant les mesures fondamentales de sant6
publique: choix des endroits ou seront 6tablis des centres de peuplement, avec empla-
cements pour les bains, les lavoirs, les latrines, elimination des eaux usees, emploi de
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molluscicides. Dans les zones rurales ofi la population est dissemin6e, cette derniere
m6thode sera probablement la plus importante. Le personnel sanitaire, actuellement
trop peu nombreux, doit etre renforce. Des enquetes g6nerales portant sur la prevalence
de la maladie et l'ecologie des mollusques seront necessaires. Mais il ne faut pas attendre
leur realisation; il importe d'entreprendre sans tarder la lutte dans les regions oui se
developpe l'irrigation, en particulier dans les cas oui un retard peut entrainer une aggra-
vation de la maladie.


