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river and from wells. No cases of bilharziasis have ever been reported in
this area, and the absence of the disease is perhaps partly attributable to
the sparse population and to rather frequent frosts during the winter months.
Liver fluke in cattle is very common (45 %-55 %). The potential danger of
bilharziasis will become greater if irrigation is introduced into the area.

The following snail species were found in the main river and in small
streams which had dried up or formed pools: Bulinus (Physopsis) africanus;
Biomphalaria sp.; Lymnaea (?) natalensis (the specimen was somewhat
narrower and longer than the typical L. natalensis); Lanistes sp.; Pila sp.;
Viviparus sp.; Gyraulus sp. With the exception of Lanistes sp.,.Pila sp. and
Lymnaea sp., the snail population was very small.

Human Bilharziasis in the British Cameroons
by J. FRAGA DE AZEVEDO, Professor of Entomology and Helminthology,
Instituto de Medicina Tropical, Lisbon, Portugal

The British Cameroons comprises two separate regions adjoining the
eastern frontier of Nigeria. The northern region is only about 400 km long
and 95 km in average width, with a total area of 17 770 km2. It lies between
latitudes 90 30' and 120 30' north and between longitudes 130 and 150 east.
The southern region is about 720 km long by 225 km wide, with a total
area of 75 160 km2. Its limits are latitudes 40 and 90 north and longitudes
80 30' and 130 east. A strip of Nigerian territory 72 km in length separates
the two regions, which are administered as part of Nigeria.

The territory of the British Cameroons is essentially mountainous.
In the southern region, the Cameroon mountain rises to a height of 4070
metres and there is a plateau forming a continuation of the Kong mountains,
the heights of which range from 1200 to 3200 metres. The mountain
groups are thus separated by deep valleys. The north-eastern part of the
northern region is mainly flat, but there are peaks reaching to 2250 metres.

Climate. The distance from the northern extremity near Lake Chad
to the southern extremity on the Atlantic coast is roughly 1125 km, and
there is a correspondingly wide range in the climate and vegetation. The
northern region is semi-arid, while the southern region is equatorial in
character, with generally high temperatures and small variations. Near
the coast, the average is 220C, with a maximum of 320C in March and a
minimum of 260C in July. It is in the southern region that the large forests
are concentrated, whereas further north the vegetation becomes more and
more savanna-like, until it merges into the more stunted vegetation near
Lake Chad.

As one leaves the coast and approaches the interior, the temperature
fluctuations become greater. At the northern extremity, the maximum
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average temperature in May, the hottest month, is 39°C and the minimum
average temperature 24°C; in January, the coldest month, the maximum
average is 320C and the minimum average 13°C.

The highest rainfall is experienced near the coast, where it averages
3500 mm a year; on the south-western slopes of Mount Cameroon, it
even reaches 9750 mm a year. With each degree that one travels north,
the rainfall decreases by an average of 500 mm, and beyond 110 north
it is only 750 mm. In the coastal areas, the heaviest rains are between
April and November, although it rains every month. In the north, the
rainy season commences earlier; north of 90 north, it extends approximately
from mid-May to mid-September and at other times of the year it rains
very seldom.

Hydrological features. There are three lakes in the southern region
-Lake Soden at the foot of the Rumpi mountains, Lake Barombi Mbo
near Kumba, and Lake Barombi Kotto, at the foot of the northern slopes
of the Cameroon mountains. There are also a number of watercourses
flowing towards the sea in the south, the Chad and Benoue basins in the
north, and the territory of Nigeria in the west.

The northern region is flat country which may become flooded during
the rainy season. It is drained by the Yedseran River into the Chad basin
and by the River Kabi into the basin of the Benoue. In the dry season,
the rivers are replaced by strings of pools and swamps.

Population. The total population of the territory is 1 430 000 (1952-1953)
-743 000 in the northern region and 687 000 in the south. In the northern
region, the greater part of the population, living in the plains, is Moham-
medan, but the mountain peoples are still pagan and live under very primitive
conditions. In the south there is some evidence of the Christian influence.
The population density varies between 12 and 37 inhabitants per km2
in the south and between 4 and 120 km2 in the north. There is complete
freedom of movement over the entire territory, however, and constant
migrations take place to and from Nigeria and the French Cameroons.

The main occupation is agriculture. Bananas, palm-oil, rubber, cereals,
cacao, coffee, rice and ground-nuts are cultivated. There is also some
cattle breeding, especially in the north. Along the coast and the rivers
and around Lake Chad, there are fishing villages, and lumbering is practised
near the forests. Although the basic diet consists of carbohydrates, the
population is reasonably well fed, since the diet also includes animal
proteins-for example, from fish-and a number of fats, such as palm-oil.
For this reason, there are relatively few cases of avitaminosis and malnutri-
tion.

Historical. It is natural that the development of the coastal area, and
consequently of the southern part of the British Cameroons, should have
taken place under conditions different from those in the northern region.
The Portuguese, who established markets on the banks of the Rio del Rey
and the Rio dos Camaroes during the fifteenth century, were the first
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of various seafaring peoples to settle in the coastal areas. Neither the
Portuguese nor those who came after them, however, can be held responsible
for the introduction of bilharziasis into the country.

The first references to the occurrence of the disease in the northern region
are found in the records of the sultans of Borma, prior to the tenth century.
It is therefore clear that, from this period onwards, bilharziasis was intro-
duced into the territory by peoples coming from the north. During the
twelfth and fourteenth centuries, the spread of the disease is thought to
have been assisted by the invasions of the Kanuri, a people from Central
Sudan, a traditional focus of bilharziasis. There followed successive
invasions by the Fulan in the sixteenth century, the Schuwa Arabs at the
beginning of the seventeenth century, and others.

Coming to modern times, we find that Birt in 1907 reported the disease
in Northern Nigeria.a It is therefore probable that bilharziasis has also
been prevalent in the British Cameroons for many years.

Prevalence in the northern region. From the characteristics of the
region, it would be expected that the form of bilharziasis occurring here
would be the same as that found in the neighbouring territory of the French
Cameroons, which has already been studied. However, an investigation
carried out in the Wulgo district, an area near Lake Chad, where important
irrigation works have been built, showed that only 9.1 % of the population
were infected with vesical bilharziasis.

Prevalence in the southern region. Here again, bilharziasis occurs only
in the vesical form. As far as is known, it is limited to two foci, one at
Lake Barombi Mbo, which I was able to visit, and the other at Lake
Barombi Kotto. These are freshwater lakes occupying the craters of extinct
volcanoes. Lake Barombi Kotto is about three kilometers in diameter,
Lake Barombi Mbo about two kilometres.

These two foci were discovered by medical field units during a survey
carried out in 1949-1951. The disease is restricted principally to the inhabi-
tants of the fishing villages, Barombi Mbo and Barombi Kotto. The latter
is situated on an island in the middle of the lake. Bilharziasis is also found
in two other villages at the side of the lake-Kotto Strangers, inhabited
by agricultural workers, and Barombi Kotto New Town, four kilometres
away, where the main occupation is rice-growing.

The overall infection rate in Barombi Mbo is 91 %, but among persons
between the ages of 5 and 29 years, the rate reaches 100 %. In 2% of the
inhabitants, eggs of S. haematobium were found in the stools. In Barombi
Kotto, the overall infection rate is 76 %, and the rate varies between 83 %
and 930% among persons aged from 5 to 29 years. Kotto Strangers has
an overall infection rate of 21 %, with a maximum rate of 66% among
persons between 1 and 4 years of age. In Barombi Kotto New Town,
the infection rate is very low, only one case being found among 67 persons
examined.

a Porter, A. (1938) Publ. S. Afr. Inst. med. Res., 8, No. 42
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According to the annual reports of the Department of Medical Services,
Eastern Nigeria, the number of cases of S. haematobium infection notified
during recent years over the whole territory of the British Cameroons,
apart from the lake foci already mentioned, was as follows:

1951-1952 54 cases
1952-1953 42 cases
1953-1954 87 cases

Surveys made by the medical field units in 1952 did not reveal any other
foci.

Bearing in mind the small populations of the villages in question (Barombi
Mbo has only 160 inhabitants), it is clear that the disease constitutes a
purely local problem. In view of the high infection rate, however, it may
be presumed to be a heavy burden on the population. Studies on 40 persons
at Barombi Mbo revealed an average haemoglobin level of 60 %.b The most
frequent symptom was haematuria, and dysuria was also present in a few
cases. Neither the liver nor the spleen was enlarged in any of the patients,
and generally speaking the symptoms were mild.

Geographical factors. It is clear that, in the case of the bilharziasis
foci in the south, the lakes are the main source of infection. A small stream
running beside the village of Barombi Mbo is an additional source of infec-
tion for children. The waters of Lake Barombi Mbo are very clear and
free from aquatic plants, except near the mouth of the stream, where there
is a certain amount of aquatic vegetation, consisting mainly of water
lilies. Similar remarks apply to Lake Barombi Kotto, but its waters are much
darker and contain large quantities of algae, which give it a green colour.

In the northern region, the flat nature of the ground and the formation
of pools, swamps and other small bodies of water during the dry season
provide favourable conditions for the spread of bilharziasis, at least during
part of the year.

Climatic factors. The climate of the southern region greatly favours
the spread of bilharziasis infection, since the temperature shows only
small variations near the coast. In the north, the temperature is also
favourable throughout the greater part of the year. It is during the dry
season, i.e., from October to May, however, that the population runs the
greatest risk of infection, especially in the north. The large rivers are then
replaced by pools and scattered lakes, and conditions are more favourable
for multiplication of the snails.

Human factors. The inhabitants of Barombi Mbo and Barombi Kotto,
being almost entirely engaged in fishing, are obviously exposed to great
risk of infection. In the neighbouring villages, infection occurs during
agricultural work. At Barombi Kotto New Town, it is clear that rice

b United Kingdom, H.M. Government (1949) Report for the year 1949 to the General Assembly of the
United Nations on the administration of the Cameroons, p. 128
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cultivation provides conditions eminently favourable to the spread of
bilharziasis infection. The reason that the inhabitants of the northern
region do not suffer greatly from bilharziasis would seem to be that, in
certain parts at least, they do not cultivate the land after the floods, preferring
to use it for grazing.

Malacological factors. Although the snail populations of the two
lakes and of the river Barombi Mbo have not yet been studied sufficiently
thoroughly, it is known that Bulinus is present in both lakes. Snails
infected with tailed cercariae have been found on the banks of Lake Barombi
Mbo, near the mouth of the stream, adhering to fallen leaves and rotten
branches, but only in small numbers.c In the stream, between the village
and the lake, it is easy to find specimens of Pyrgophysa forskalii and
Biomphalaria. In Lake Barombi Mbo, Bulinus infected with tailed cercariae
are more often found on fallen leaves along the numerous beaches of the
island of Barombi Kotto.

In the northern region, especially between the Wulgo area and Lake
Chad where flooding occurs, conditions are very favourable for the develop-
ment of snails, and Biomphalaria, Bulinus (Physopsis) and Bulinus of the
forskalii group are abundant.

Prophylactic measures. In the north, the prevalence and importance
of bilharziasis have been studied more thoroughly since 1952. Medical
field units have carried out surveys in the district of Ngala, south of Wulgo,
and in the rivers flowing into Lake Chad from the south. I have not been
able to obtain details of the results of this work, but the authorities are
certainly in a state of readiness to prevent the disease being spread by the
irrigation schemes which have been carried out in the north. The use
of new molluscicides is planned, as well as a complete study of the snails
on the lines of the work of the American malacologist Berry, who visited
the region in 1951. I feel that measures similar to those advocated for the
north of the French Cameroons could be effectively applied, since the disease
shows similar epidemiological features in the two areas. It is essential,
however, to establish close collaboration between the health authorities
and those responsible for irrigation plans if the campaign is to be a success.

As far as I am aware, no measures have as yet been proposed to deal
with the two foci in the south. In view of the small number of patients
and the limited extent of the snail habitats, eradication of the disease
would not seem to present any great difficulty here. It should be an easy
matter to provide treatment for every patient and to destroy the vectors
by means of mollusicides. In the Barombi Mbo foci, the breeding places of
the snails seem to be confined to the mouth of the stream where it enters
the lake. Consequently, clearing of the vegetation at this point followed
by the application of molluscicides should give good results. It should
also be possible to apply similar measures to the stream itself as it is very
small. In the Barombi Kotto foci, the disease occurs not only among the
inhabitants engaged in fishing but also among the agricultural population.

c Zahra, A. (1953) W. Afr. med. J., 2, 1
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The problem here is therefore somewhat different, but similar prophylactic
measures should be effective.

Future prospects. It is clear that in the north, where conditions are more
favourable to infection with bilharziasis, the disease may spread to a wider
area and increase in severity if it is allowed to develop unchecked, as has
been the case so far. In the south, the two foci are too isolated for an
extension of the disease, but there is a possibility that the migration of
infected persons might set up new foci at a distance.
A detailed study of the disease from the epidemiological point of view

is therefore necessary, particularlyjwith regard to the snail vectors, in order
to enable an assessment to be made of how important the endemic is
likely to become in the future.

Sur I'appreciation comparative
de la richesse des gites en mollusques fluviatiles
notamment en Bulinus truncatus Audouin
par F.-G. MARILL, Professeur agrege a la Faculte de Medecine d'Alger, Algerie

L'etude de certains points de l'ecologie ou de l'ethologie des mollusques
dul9aquicoles, la comparaison du comportement des hotes en des gites
differents, la lutte contre les maladies parasitaires exigeant la presence
d'hotes testaces qui impose de connaitre la densite de ces animaux et
l'efficacite d'une action molluscicide - toutes ces differentes tentatives
d'appreciation reclament des criteres permettant. de definir les variations
en nombre de la population testacee. Devant cette necessite, les chercheurs
ont poursuivi au cours des derni6res annees des essais en vue de fixer
la valeur des procedes qui ont ete proposes dans ce domaine.

Je n'ai pas l'intention de proceder ici a l'examen critique de ces
differentes methodes, mais simplement de faire le point des resultats que
j'ai obtenus d'un moyen tres simple, dont un premier essai laisse admettre
l'interet, mais dont le credit doit etre confirme.

Chacun sait que les mollusques dulraquicoles se portent avec predi-
lection sur les palmes immergees. Voici de longues annees deja, Pallary
avait montre tout le parti que l'on peut tirer de cette orientation elective:
il avait meme donne l'appellation imagee de <#piege 'a bulins# 'a la palme
disposee en vue de la capture de ces animaux. Plus recemment, certains
observateurs ont etudie les resultats que l'on peut attendre de ce procede
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