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Observations on Bilharziasis and the Potential Snail
Hosts in the Republic of the Congo (Brazzaville)

FERGUS S. McCULLOUGH '

In 1962, the author conducted a preliminary investigation of bilharziasis in the Republic
of the Congo (Brazzaville), at the request of the Government, in order to review existing
information and work done on bilharziasis, to assess the prevalence and distribution of the
disease, to make observations on the potential snail hosts, and to propose further suitable
studies and control measures.

Although little time was available for this study, it appears reasonable to conclude that
Schistosoma haematobium is confined to a few foci in the west of the country, the main
snail host being a new subspecies of Bulinus (B.) truncatus. Intestinal bilharziasis is
apparently very rare, but systematic stool surveys have not been done; S. mansoni may be,
or become, endemic at Dolisie, where Biomphalaria camerunensis is abundant. The main
factors governing the restricted distribution ofbilharziasis are discussed.

Bilharziasis control appears to merit relatively low priority compared with that due to
several other diseases, and the author concludes that bilharziasis is unlikely to become
widespread infuture years unless there is major environmental change, although the intensity
of transmission may increase in some present endemic foci.

During recent years sporadic surveys for Schisto-
soma haematobium have been carried out by the
staff of the Service des grandes Endemies in the
Subprefectures of Dolisie, Mossendjo, Pointe Noire,
Madingo-Kayes and Madingo; but so far as is
known, there is no published account of bilharziasis
in the Republic of the Congo (Brazzaville) and local,
unpublished reports are few and not readily available
at a central source. High prevalence rates of vesical
bilharziasis are recorded at the towns of Dolisie
and Jacob, but the disease does not appear to be
endemic in the Subprefecture of Mossendjo, while
in the Prefecture of Kouilou there is some evidence,
which needs confirmation, that transmission may
occur at Holle, possibly also at Lake Cayo south-
east of Pointe Noire, and perhaps at Lake Nanga
and other bodies of permanent water with alluvial
deposits associated with the lower reaches of the
Kouilou river.
Apart from these surveys, systematic investigations

of the prevalence of S. haematobium have not been
conducted elsewhere in the Congo Republic. In

1 WHO Regional Office for Africa, Brazzaville, Republic
of the Congo. Present address: Bilharziasis Control Pilot
Project, Wa, Upper Region, Ghana.

addition, surveys for S. mansoni have never been
undertaken, while observations on the distribution,
taxonomy and biology of the potential snail hosts
have not previously been made. It is therefore not
surprising that control of bilharziasis, other than by
treatment with Anthiomaline, has not been carried out
even at the town of Dolisie which has, for several years,
been recognized as the major focus of transmission.
The present preliminary assessment of bilharziasis

in the Congo was made, at the request of the Govern-
ment, during the period 15 January to 15 March
1962. In the limited time available, field investiga-
tions were restricted, first, to representative areas of
the country, excluding the inundated forest zone,
and, secondly, to those localities where bilharziasis
was either suspected or known to be endemic. It
was not possible to travel to the northern areas of the
Republic nor, as will be discussed later, did the data
indicate an urgent need to do so.
The aims of the investigation were briefly as

follows: to review existing information and work
done on bilharziasis; to assess the distribution and
relative importance of the disease; to make observa-
tions on the potential snail hosts; to propose further
suitable studies, and to recommend control measures.
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FIG. I

MAJOR PHYSICAL FEATURE
OF THE REPUBLIC OF THE
CONGO (BRAZZAVILLE)
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GEOGRAPHICAL AND SOCIO-ECONOMIC CONDITIONS

The Congo Republic covers an area of 342 000 km2
and lies astride the equator in a general north-east/
south-west direction, extending from 50 latitude
south to 40 latitude north.

Geographically the country consists of five
regions (see Fig. 1). First, a low coastal plain with
relatively few trees; secondly, a mountainous,
forested area (the Mayombe escarpment) which runs

parallel to the coast and consists of a succession of
sharp ridges which rise as high as 800 m but are not
sufficiently elevated to exclude the climatic influence
of the Antarctic current: this region is cut by the
deep gorge of the Kouilou river. Thirdly, the vast,

fertile depression of the Niari valley stretches in an
east-west direction, with its northern slopes rising
towards the forested Chaillu massif and its southern
slopes extending towards the treeless plateau of the
area of the cataracts and the Mayombe escarpment.
Fourthly, the hiliy, mostly untimbered Stanley Pool
region gives way to the grassy Bat6ke plateau which
lies to the north and north-west of Brazzaville. This
dry and monotonous plateau is intersected by deep,
wooded valleys formed by the northern tributaries
of the river Congo. The fifth region of the country
is formed by part of the vast Congo Basin, drained
by a complex network of waterways traversing a
dense equatorial forest which is almost permanently
inundated.
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The extreme north-east of the country is drained
by the river Oubangui and some of its lower tri-
butaries. The central area of the Republic is drained
by the Congo and such major tributaries as the
Sangha, Likouala, Alima, Lefini, Mary and Djoue.
The south-west of the country, however, is drained
by several rivers which are independent of the river
Congo. The principal river in this area is the Kouilou
with its two major tributaries, the Niari and Louesse.
The Loeme, which flows into Lake Cayo, is another
river of importance and occurs in the extreme south-
west of the country close to Cabinda. The distribu-
tion of the principal soil types is shown in Fig. 4
(page 385) and, as will be discussed later, the geology-
particularly its effect on the chemical composition

FIG. 2 1
H 12'

ADMINISTRATIVE AREAS AND
PRINCIPAL TOWNS IN THE
REPUBLIC OF THE CONGO C A M

(BRAZZAVI LLE)

and on the permanency of the surface water is
believed to influence greatly the distribution of the
freshwater molluscs, including the potential snail
hosts.
Although the climate is equatorial, characterized

by alternating wet and dry seasons, there are two
fairly distinct climatic zones. The south-west of the
country, including the Bateke plateau area, has a
long dry season with an annual rainfall of less than
1500 mm, and the temperature varies between
21°C and 27°C. The Congo Basin, on the other
hand, is more humid and noted for rainfall through-
out the year; the average annual precipitation
amounts to 2500 mm, and the temperature (24°-26°C)
is fairly constant.
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In 1961 it was estimated that there were at least
828 000 people living in the Republic, but the over-
all population density is low and averages about
2-3 persons per km2. In fact the distribution of the
population is very uneven, two-thirds being located
in the urban centres of Brazzaville (100 000 inhabi-
tants) and Pointe Noire (57 000 inhabitants) and
along the railway line which links these two towns;
elsewhere the population is extremely sparse. As
in other parts of Africa, the movements, distribution
and density of the population play a role in the
epidemiology of bilharziasis.
The most important artery of communication

is the 510-km-long railway (CFCO) between the
port of Pointe Noire and the capital, Brazzaville.
From the latter, the rivers Congo and Oubangui
are navigable to Bangui and serve not only
the Congo Republic, but also the territories in
Central Africa.
The headquarters of the various prefectures

and subprefectures (see Fig. 2) are served by a
network of secondary roads, tracks and waterways.
However, because of the preponderance of sandy
soil, road construction is difficult, and for this
reason a good internal airways network has been
developed.
The main source of revenue is derived from the

forest which covers about half of the country. The
Societe industrielle et agricole du Niari (SIAN) at
Jacob cultivates 5000 hectares of sugar cane, refines
15 000 tons of sugar and grinds 5000 tons of oleagi-
nous products per year. The Co-operation agricole
de la Vallee du Niari (CAVN) and other agricultural
societies are developing the cultivation of ground-
nuts, rice, tobacco, palm nuts, citrus fruits, coffee,
cocoa, etc. Cattle-raising and poultry farming are
playing an increasing role in the revenue from agri-
cultural products. Apart from a small amount of
gold, lead and tin, there is little mineral wealth.
However, to promote local industrial development,
electrification and irrigation, there are plans to dam
the river Kouilou at Sounda (see Fig. 3).

OBSERVATIONS

Schistosoma haematobium

Data on the number of bilharziasis cases reported
at hospitals and health centres in the different
prefectures during the years 1956 to 1961 are shown
in Table 1. Further data relating the number of
bilharziasis cases among out- and in-patients at
medical centres throughout the country to the total

number attending for treatment of all kinds are
shown in Table 2. These general results serve to
indicate that S. haematobium is much more common
than S. mansoni and that the former appears to be
virtually restricted to the Prefectures of Niari and
Kouilou. However, as described below, the distribu-
tion of endemic foci of S. haematobium extends
somewhat beyond the limits of these two administra-
tive districts.
Although country-wide, systematic surveys of

urinary bilharziasis remain to be carried out, there is
reason to believe that transmission is peculiarly
restricted to relatively few localities within the
Prefectures of Niari-Bouenza (particularly the
Subprefecture of Madingou), Niari, Nyanga, Nyanga-
Louesse (especially the Subprefecture of Kibangou)
and Kouilou. The foci of S. haematobium, known or
suspected, within this area are shown in Fig. 3, and
data relating to the prevalence in children are given
in Table 3. The centres of Jacob, Dolisie, Loudima
Gare and Kibangou, with prevalence rates higher
than 50% in the local schoolchildren, are without
doubt the most important foci of transmission. In
the Prefecture of Kouilou precise information
regarding the foci of transmission is still too limited
to warrant proper assessment, but in the absence of
factors (water conservation schemes, rapidly increas-
ing population, etc.) known to aggravate bilharziasis,
it is probable that any foci that exist there are of
secondary importance at present.
A prominent feature of bilharziasis in the Congo

Republic encouraging from the point of view of
control is that the transmission sites are confined
to only a few of the available freshwater bodies,
and often to specific places in the habitat. For
example, the infection is not incurred at Loudima
Poste, but is common at Loudima Gare (Table 3)
which is only a few miles away, and where transmis-
sion takes place at limited points in the Louvila
stream, which is much used by the villagers. Simi-
larly, both Dr Doll and Dr Gilles (in unpublished
reports to the Congo Ministry of Health) have
pointed out the marked difference in the infection
rates among people living in localities at or near the
towns of Dolisie and Jacob. It is evident that at
these centres infection is incurred in only some of the
local streams and ponds.

It will be seen that the endemic foci of S. haema-
tobium occur at restricted sites within the Kouilou,
and possibly also in the Loeme, watersheds. Unlike
what is seen in many other African countries, trans-
mission of infection is probably either absent or
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TABLE 1

NUMBERS OF BILHARZIASIS CASES REPORTED FROM THE DIFFERENT PREFECTURES
IN THE REPUBLIC OF THE CONGO (BRAZZAVILLE), 1956-1961 a

1956 1957

S. h. S.m. S.h.

I t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
4

149 2 170

Likoula-Mossaka

Likoula

645

2795

S. m.

1958

S. h. S. m.

1959 1960

S. h. S m. S. h.

I

10

2 16

2 175

1 8

2 271

6

2

I I

1 083

671

676

13 7 28

l_
5

1 276 13

11

907

1 2 4

1 606 1

3 20

68

6

1 1 1

9 992 13

S. m.l

26

43

206

9

948

i-60

33

14

1 339

6

2

3

1961

S. h. S. m.

31

6

34

1

1 351

174

24

1 11

13 1632

9

9

a Data obtained from the Service de la SantL publique, Pointe Noire; cases diagnosed at the general hospitals at Brazzaville
and Pointe Noire are not included. S. h. = Schistosoma haematobium; S. m. = Schistosoma mansoni.

extremely rare in more than nine-tenths of the
total area of the Republic. The principal factors
which govern this distribution will be discussed later.

Schistosoma mansoni

There is at present no evidence that intestinal
bilharziasis is endemic in the Congo Republic. In
Table 1 it will be noted that each year a few cases are

consistently reported from the Prefecture of Djoue.
Dr Gilles (personal communication) mentioned
that at Brazzaville a child had been found infected
with S. mansoni and that the case-history indicated
that the infection had been contracted locally.
During the present investigation, the potential

snail hosts (Biomphalaria camerunensis) were found
only at Dolisie. Although the local hospital reports
do not mention a significant number of cases of
intestinal bilharziasis, this cannot be accepted as

final evidence that the infection is not endemic there.

It should be mentioned that a patient with S. mansoni
infection, examined at Pointe Noire, came originally
from Dolisie. Moreover, recent experience in Ghana
emphasizes that hospital statistics are often unreliable
as a means of discovering if S. mansoni is locally
transmitted. At Wa in north-west Ghana, the
hospital findings reported only an average of two
cases out of several thousand stools examined per
year; however, a special stool survey at one of Wa's
primary schools revealed that over 50% of the
children are infected with S. mansoni. Similarly, at
Ho, in the Volta Region of Ghana, the hospital
reports could be interpreted as indicating that
intestinal bilharziasis was not locally endemic.
Recent stool surveys, however, have shown two
important foci of infection at villages less than 25 km
from Ho (Onori, McCullough & Rosei, 1963). At
Dolisie, the conditions for S. mansoni transmission
are favourable, as Biomphalaria snails are abundant

Prefecture

a-Lfini

nza-Lou6ss6

Iou

Alim

BouE

Diou

Koui

Niari

Niari-Bouenza

Nyanga-Lou6ss6

Pool

Sangha

Total

380

1i I
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TABLE 2
NUMBERS OF BILHARZIASIS CASES DIAGNOSED

AND PATIENTS HOSPITALIZED AND
TOTAL NUMBERS OF OUT-PATIENTS AND IN-PATIENTS

AT MEDICAL CENTRES IN THE REPUBLIC
OF THE CONGO (BRAZZAVILLE), 1955-60a

BilIharziasisBilharziasis Total No. patients Total No.
cases of out- hospital- of in-

Year diagnosed patients, ized patients,
all causes all causes

S.h. |S.m.i S. h. S. m.

1955 95 18 497298 50 5 19409

1956 847 4 416 594 32 4 18 784

Subprefecture
1957 1281 20 _ 40 19 JofMadingou

Jacob

Dakar

1958 907 8 473 784 49 5 29 849 Kingoyea
l__ l__ l__l__ Kayes Ottino

Kimpalanga
1959 992 24 531 679 36 4 38 794 Beyer March-

and

Madingou
Makoudi Ma-

1960 1 528 ? 722359 43 5 40175 bengue
I_ I IN'Gouedi

N'Diba
a Data taken from the annual medical statistical tables of the Lebriz

Service de la Sante publique, Pointe Noire. S. h. = Schistosoma M'Fouate
haematobium; S. m. = Schistosoma mansoni.

in two local streams much used by the population; Souf Dolisie
systematic stool surveys among the schoolchildren Dolisie
are therefore desirable. Nolembo

Dolisie could well provide a future nucleus for
S. mansoni, but at the present time there is little Yeneganon

doubt that intestinal bilharziasis is a rare disease in
the Congo Republic as a whole. Outside the
Kouilou watershed there can be few places, if any, Subprefecture

of Loudimawhere the infection is locally incurred, and the same Loudima Poste

factors which restrict the distribution of S. haema-
tobium likewise inhibit S. mansoni infection and the

Loudima Gare
potential snail hosts. M'Boma II

The potential snail hosts and otherfreshwater molluscs

As a preface to this section it is pertinent to quote
the disappointment felt by the collector Roubaud,
as expressed in a letter written at Brazzaville in the
first decade of the present century to his colleague
Germain (1909):

"Des le d6but de mon arrivee, j'ai visite les bords du
fleuve et les iles, m'attendant A trouver des monceaux de
coquilles en cordon littoral. Je n'ai rien rencontre, sauf,
de loin en loin, et le plus souvent vivants, des individus
isoles que les eaux venaient d'abandonner. J'ai parcouru
d6ji pas mal de chemin dans le Congo de l'Hinterland,
j'ai fait, tant dans la vall6e de l'Alima que sur les pla-

Subprefecture
of Kimongo
Kimongo

Subprefecture
of Kibangou
Kibangou

Pont du Niari

TABLE 3
DATA ON THE PREVALENCE OF S. HAEMATOBIUM

IN CHILDREN LIVING AT VARIOUS LOCALITIES IN THE
REPUBLIC OF THE CONGO (BRAZZAVILLE)

No.
Local ity infected/ Authority Remarks

examined

Subprefecture 911 500 Doll Local transmission is
of Mossendjo (1960) a either not incurred or

very rare.

Subprefecture 3212 679 Cardorelle Local transmission is
of Pointe Noire (1960) a either not incurred or

very rare.

108/158
5/21
1/13

13/59
0/28

0/12
3/33

2/5
0/14
2/10
1/19
0/36

911175

3/20

3/20

9/100

59/100
2/20

2120

16/40

12/20

Gilles
(1960) a

Doll
(1959) a
and
McCul-
lough
(1962) b

Local transmission is
sporadic in this sub-
prefecture.

Local transmission
occurs.

S. haematobium is not
endemic. The in-
fected children had
lived at Dolisie.
Local transmission is
uncertain.

Transmission is not
local. All infected
children live at Lou-
dima Gare.
Transmission is local.
Both infected children
live near Silo stream,
where transmission
occurs.

S. haematobium is not
locally transmitted.
Both infected children
had lived at Dolisie.

Transmission occurs
locally.
Transmission occurs
locally.

a Unpubli,shed reports to the Ministry of Health.
b Unpublished report to the Regional Office for Africa of the

World Health Organization.

_
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teaux de la route des caravanes, des recherches nom-
breuses sur un parcours de plus de 1200 kilomWtres,
autant que me le permettaient les loisirs des etapes, et si
j'ai W surpris d'une chose, c'est de la grande raret6 des
Mollusques au Congo. La faune du Pool [Stanley Pool]
meme, qui est la plus riche, me parait jusqu'I present
singulierement pauvre, 6tant donne sa surface qui couvre
en largeur pres de 40 kilometres."

In their monumental work on the aquatic molluscs
of the Belgian Congo, Pilsbry & Bequaert (1927)
point out that the rivers and streams of the great
central bowl of the Congo, part of which extends
into the present Congo Republic (Brazzaville), con-
tain few, if any, molluscs, owing to the exceptionally
high proportion of organic matter and to the seasonal
variations in water level. Lower down the river
Congo in the Stanley Pool area, these authors
record the following list of species:

Physopsis africana
Pila leopoldvillensis
Lanistes congicus fraternus
Lanistes bicarinatus
Lanistes ovum var. major
Viviparus leopoldvillensis
Melanoides kinshassaensis
Melanoides liebrechtsi
Parreysia leopoldvillensis
Caelaturia elegans
Caelaturia rotula
Caelaturia aequatoria
Aspatharia protchei
Aspatharia chapini
Mutela hirundo
Mutela carrei

Apparently, the Physopsis, Pila and Lanistes were
found mostly in the swamps on the left bank which
borders the Pool, while the Melanoides and bivalves
were collected on the sandbanks and mud bars of
the river.
During the present study, little attempt was made

to collect molluscs in the Congo river, but in the
Duenze stream at Brazzaville, close to its confluence
with the Congo, the following species were found:
Lanistes adansoni Kobelt, Lymnaea natalensis Krauss
and Bulinus (Physopsis) jousseaumei Dautzenberg.t
The occurrence of the last-named species at Brazza-
ville is of considerable interest. Formerly, it has
been recorded only from north-west Africa (particu-
larly the Gambia), where it can act as an intermediate
host of S. haematobium (Smithers, 1956). In the

1 All specimens collected during the present investigation
were kindly identified by Dr G. Mandahl-Barth, Danmarks
Akvarium, Charlottenlund, Denmark.

Duenze stream it is unlikely that transmission oc-
curs, as the stream is little used by the people, even
though B. (Ph.) jousseaumei were numerous in
places where the flow was slow and the substratum
was rich in organic deposits. Nevertheless, it would
be of considerable scientific interest to know whether
this species would be susceptible to experimental
infection with local strains of S. haematobium.

Pilsbry & Bequaert (1927) considered that the
freshwater molluscan fauna in the rivers to the north
of the river Congo and independent of its hydro-
graphic basin would show closer affinity to that of
the rivers of Gaboon than to the molluscs of the
Congo watershed. The results of the present col-
lections of molluscs from the Loeme and Kouilou
watersheds appear to confirm this opinion. Data on
molluscs found in the Congo Republic, particularly
in these watersheds, are shown in Table 4. A dis-
cussion, however, of the findings in regard to the
general freshwater molluscs of the area would be
misplaced in this paper; our attention will therefore
be confined to those species which may act as poten-
tial snail hosts of parasites of economic importance.
It should be noted that these species occur only in
the small tributaries and are unlikely to be present
permanently in such large rivers as the Niari,
Louesse or Loeme.

Bulinus (Bulinus) truncatus subsp. nov. This new
subspecies was found in the Pinare stream at Dolisie,
and a single specimen was recorded in the Louvila
stream at Loudima Gare. The discovery of B. (B.)
truncatus in the Congo Republic is very interesting,
as the nearest place where it has previously been
recorded is north of Mount Cameroon and in
Angola. In addition, a peculiar feature of the ecology
of this species in the Republic is that it can readily
survive in relatively fast streams; in other countries
it is almost exclusively found in habitats charac-
terized by permanent, still or very slowly flowing
water. At the time of collection (early February,
corresponding to the wet season) B. (B.) truncatus
were very few in number, but their population density
is likely to increase later in the year during the dry
season. None of the specimens found was shedding
schistosome cercariae.
There is little doubt that this species is the principal

snail host of S. haematobium in the Congo Republic.
Apart from Dolisie and Loudima Gare, where it was
found, it probably acts as transmitter at such endemic
foci as Jacob and Kibangou, even though it could
not be found at these latter centres. During our
visit to Jacob the potential habitats were flooded by
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TABLE 4
OBSERVATIONS ON FRESHWATER MOLLUSCS COLLECTED IN THE REPUBLIC OF THE CONGO (BRAZZAVILLE)

Molluscs found Remarks

Duenze Bulinus (Physopsis) Snails common in muddy
stream at jousseaumi pool close to the Ameri-
Brazzaville Lymnaea natalensis can Embassy, and near
(20/1162) Lanistes adansoni its confluence with the

Congo River. Snails do
not occur in the upper
sandy stretches of the
stream.

Djoue rapids No molluscs found

Streams No molluscs found Substratum sandy.
behind
Brazzaville

Louvila Potadomafreethii This stream is not only
stream near Melanoides sp. a proliflc habitat for mol-
Loudima Lymnaea natalensis luscs but is also an
Gare (6/2162) Gyraulus costulatus important transmission

Anisus coretus site for S. haematobium.
Ferrissia sp. nov. Many snails were attrac-
Hydrobia sp. nov. ted to the manioc tubers
Bulinus (Bulinus) which were being soaked
truncatus in the water.

Bulinus (B.) forskalii
Aspatharia corrugata

Silo stream;
crosses road
between
Loudima
and M'Boma
(9/2/62)

Pinare stream
near Dolisie
(212!62)

Potadoma freethii
Gyraulus costulatus
Lymnaea natalensis
Lanistes congicus

Lymnaea natalensis
Gyraulus costulatus
Potadoma freethii
Lanistes congicus
Bulinus (B.) truncatus
Biomphataria
camerunensis
Bulinus (B.) forskalii

It is probable that B. (B.)
truncatus occurs in this
small stream. People
using this stream report
haematuria.

A prolific mollusc habi-
tat, and the most impor-
tant centre of transmis-
sion at Dolisie. Dense
vegetation along banks
and in bed of stream.

Locality
and date

Mangandzi
stream about
5 km from
Dolisie on
road to
Kimongo
(16/2/62)

Kao pond
and Marigot
Romano at
Dolisie
(2/2/62)

Songololo
river at
Pointe Noire
(29/1/62)

Tchinouka
stream at
Pointe Noire
(29/1/62)

Deep pond
near Camp
de la Garde
Territoriale,
Pointe Noire
(29/1/62)

Molluscs found

Lymnaea natalensis
Lanistes congicus
Biomphalaria
camerunensis
Gyraulus costulatus

No snails found

Neritina oweniana

Bulinus (B.) forskalii
Lymnaea natalensis
Anisus coretus

Bulinus (B.) forskalii
Lymnaea natalensis
Ferrissia sp. nov.

Remarks

The mollusc fauna ot
this stream Is similar to
that of the Pinare. Like-
wise it might be a
secondary site of trans-
mission. Biomphalaria
were present in aston-
ishing numbers.

Snails rare, substratum
sandy, emergent vegeta-
tion sparse.

In future years, if B. (B.)
truncatus is introduced,
this stream would be an
ideal transmission site.

Obviously favourable for
snail breeding, but not
much used. Similar
snails were found in
swamps near the cathe-
dral.

Lake Cayo Bulinus (B.) forskalii Several places at this
(29/1/62) Lymnaea natalensis lake were visited. Human

Bulinus (Physopsis) population sparse.
globosus Snails not apparently

common. Lake used for
fishing and logging.

Several
ponds and
streams near
N'Goya
village
(26/1/62 and
29/1/62)

No snails found The complete lack of
molluscs of any kind in
the environs of N'Goya
indicates that S. haema-
tobium is not endemic.

Lake No snails found In spite of a thorough
Foundou- Potadoma freethii Although the potential Tchimpounga search, no snails of any
Foundou Lanistes congicus snail hosts were not and Lake species were found in
stream near Lymnaea natalensis found, further investiga- Ngwaubousi these lakes. The scar-
Dolisie A new prosobranch tion may show that it is a near city of molluscs may be
(2/2/62) related to Gabbia transmission site. The Pointe Noire related to the low cal-

stream is much used. (30/1/62) cium content of the
water.

torrential rain, while at Kibangou there was in-
sufficient time to permit an intensive search for the
snail hosts. In all probability, peak transmission
corresponds to the period or periods when the
population density of mature snails is at a maximum.

Bulinus (Bulinus) forskalii. According to Dr
Mandahl-Barth all forskalii collected in the Congo
Republic belong to the short-spired form originally
described as Bulinus schmidtii Dunker. This species

is evidently widely distributed in both the Kouilou
and the Loeme watersheds, and is found in a wide
range of habitats such as ponds, lakes, streams,
borrow pits, etc. Its role as transmitter of S. haema-
tobium is sub judice, and for this reason an attempt
should be made to test whether it is susceptible or

resistant to local strains of the parasite.
Bulinus (Physopsis) globosus. Only a single

unusual specimen was found in Lake Cayo. Mandahl-

Locality
and date

'.
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Barth states that Lake Ngwasi in Tanganyika is the
only other locality from which a similar form is
known. It having been found in Lake Cayo, there is a
possibility that this species may occur higher up the
Loeme river at Holle, where S. haematobium is
believed to be endemic. The possibility of strains
of S. haematobium adapted to snails of the subgenus
Physopsis occurring in this area should be in-
vestigated.

Bulinus (Physopsis) jousseaumei. The occurrence
of this species, found at Brazzaville, has already
been described.

Biomphalaria camerunensis. This species was
found in great numbers only in the Pinare and
Mangandzi streams at Dolisie. It is likely, however,
to be more widespread in the Kouilou watershed.
Its role as a transmitter of S. mansoni is unknown and
should be investigated.
Lymnaea natalensis. This species is important as a

potential snail host of the liver fluke, Fasciola
gigantica, a common parasite of cattle in many
African territories. In the Congo Republic L. natal-
ensis is one of the commonest snails and can
obviously live in relatively fast-flowing, clear streams
as well as in sluggish, dirty water. Although it is
truly aquatic, it was noted to occur frequently on
wet mud just above the water level or on the upper
side of water lily (Nymphaea spp.) leaves. No
information was available on the endemicity or
prevalence of fascioliasis in the Republic, but with
the growing importance of cattle-raising, this
problem should be carefully considered. The control
of fascioliasis could, if necessary, be combined with
that of bilharziasis. Such dual control is practised
successfully in Southern Rhodesia.

DISCUSSION

Distribution

Existing information on the distribution and
prevalence of bilharziasis in the Congo Republic
is derived from annual hospital statistics, and from
the results of a few rather limited surveys for
S. haematobium in children. In relation to the
economic situation, and compared with other
diseases, bilharziasis must be considered of relatively
minor importance except at a few foci (Dolisie,
Jacob, Loudima Gare, Kibangou, etc.), in some of
which, at least, there is reason to believe that the
cycle of infection is still evolving and has not yet
reached its peak. Although basic data concerning

almost all aspects of bilharziasis in the Congo
Republic are lacking, it seems that transmission, of
S. haematobium at least, is probably restricted to a
few centres in the four western prefectures of the
country. In this area it can be roughly, perhaps
rashly, estimated that there are less than 15 000
persons who have or have had S. haematobium
infection in a total population of 292000; in the
entire country the prevalence rate is unlikely to
exceed 1.0%. The over-all prevalence is evidently
very low, but the significance of the disease at the
economically growing centres of Jacob and Dolisie
should not be minimized. In the case of S. mansoni
infection, systematic surveys have not yet been
carried out, but it is undoubtedly much rarer than
S. haematobium infection, and its status also can
hardly be satisfactorily assessed in the absence of
basic studies.

In the Congo Republic too little is known at
present about the sites of active transmission. Apart
from the centres where high rates of infection are
already known, some are still merely suspect, while
others remain to be discovered. For example, the
suspected centres of S. haematobium include Holle,
Guena, M'Vouti and Tchisseka in Kouilou Prefec-
ture; Kimbedi, Bosso and Tsiaka in Niari-Bouenza
Prefecture; and Kelle and Banda in Nyanga-
Louesse Prefecture. As already mentioned, S. man-
soni may be, or may become, endemic at Dolisie.
The principal factors which govern the peculiarly

restricted distribution of bilharziasis and of the
potential snail hosts in the Congo Republic may now
be briefly considered under the following categories.

Geology and soil types (Fig. 4). A strikingly
close correlation can be made between the geology
and soil types, including their influence on the
chemical (especially calcium) composition, as well
as the permanency of the water, and the distribution
of bilharziasis in the Congo Republic. In brief, it
will be seen that soils which can provide enough
calcium for the maintenance of flourishing aquatic
mollusc populations are quite rare (Table 5), and
that they closely correspond to the areas where
bilharziasis is known to be endemic. For example,
the presence of a relatively rich freshwater molluscan
fauna in the Kouilou watershed is probably intim-
ately associated with the fact that much of the river
system drains areas rich in calcium schists. On the
other hand, in the coastal plain (Kouilou Prefecture),
where the soil is sandy but where some nodules of
calcium sulfate may sporadically occur, freshwater
molluscs were found in only a few habitats with
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FIG. 4

fIlNCIPAL SOIL TYPES IN THE
REPUBLIC OF THE CONGO

(BRAZZAVILLE)

OCEAN

Clay

Sand &Clay

TABLE 5
OBSERVATIONS ON THE DEGREE OF ACIDITY AND THE CALCIUM CONTENT OF THE

WATER AND SOILS IN THE REPUBLIC OF THE CONGO (BRAZZAVILLE) a

Area 1 Remarks on acidity and calcium content of water and soils

Normally highly acid water with very little or no lime, but, as it is an
Coastal plain old marine deposit, there are some pockets with high calcium sulfate

and a very high magnesium content which may also be unfavourable
to the snails. At Pointe Noire the water is often fairly rich in calcium.

Mayomb6 and Water acid (pH 4-5) with low calcium (15-40 mg) content. This region
Chaillu massifs is composed of granite, gneiss and quartz.

Niari valley and Water acid (pH about 4-5) but very rich in calcium. The soils are
Kibangou area j calcium schists and contain 100-300 mg total calcium.

Water very acid, without calcium (only traces), but with humates in
Bat6k6 plateau solution. Soils with only 10-20 mg of calcium. A great intrusion of

Kalahari sand.

Inundated forest Soil and water very acid, but some calcium present. Water dark with
suspended organic matter.

a Much of the information given in this table was kindly provided by Dr Paulian, Director,
IRSC/ORSTOM, Brazzaville, and his staff.
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deep alluvial deposits, e.g., Lake Cayo. Moreover,
in the hinterland of Brazzaville, where the soil is
also sandy, no molluscs of any kind were found in a
series of habitats examined. However, several
species were collected in the Congo river at places
where much decayed vegetation had settled. In the
sandy Bakete plateau where, as shown in Table 5,
the waters have only traces of calcium and are very
acid, bilharziasis is almost certainly not endemic.
The difference, in regard to the proliferation of
mollusc species and of individuals in the laterite
areas and their scarcity or absence, as observed
during the present study, in the sandy areas, was
both dramatic and significant. Moreover, the long
dry season, especially in sandy areas, undoubtedly
affects adversely the maintenance of the snail-host
populations.

Dense forest. It is now well established that virgin
tropical or equatorial forest is inimical to the main-
tenance of dense snail-host colonies. However, in
places where the forests have been thinned or
cleared, breeding of the snail hosts can readily
occur, and this may be true in the upper reaches of
the Loeme watershed. It seems significant that the
distribution of equatorial forest in the Congo
Republic does not coincide with the distribution of
known foci of S. haematobium infection. In the vast
inundated forest zone situated in the north-east
of the country, the dark acid waters, the marked
changes in water level, the great volume of water,
the sparse population and the densely enshrouding
forest are all factors which mitigate against bil-
harziasis transmission.
Human population movement and density. This

factor has played, and will continue to play, a major
role in the origin, spread and status of transmission
of bilharziasis in the Congo. Contributing factors
need not be detailed, but important among them are
the availability of employment, social customs and
lines of communication. In fact, the history of
bilharziasis in the Republic, unlike that in most
other African countries, can, with reasonable ac-
curacy, be considered under this heading.

It is highly probable that bilharziasis was not
endemic in the Congo Republic prior to the First
World War or, at least, previous to the construction
(about 1923) of the railway line (CFCO) linking
Pointe Noire and Brazzaville. Along this artery of
communication new villages and towns (Madingou,
Loudima, Dolisie and M'Vouti) rapidly grew up, and
the local population thus became more concentrated.
Soon military posts were established at Loudima

and Dolisie, and troops were recruited from as far
afield as the present Tchad, Central African Republic
and Senegal where bilharziasis has long been known
to exist. There seems little doubt that S. haematobium
was first introduced by these recruits, and that the
cycle of infection soon became established in the
local snail host, Bulinus (Bulinus) truncatus subsp.
nov., which had probably already existed in habitats
near the military posts. The introduction of vesical
bilharziasis from these territories would explain the
somewhat surprising existence in the Congo Repub-
lic of a strain of S. haematobium close to the coast
which is adapted to develop in snails of the subgenus
Bulinus rather than the subgenus Physopsis.
At the military posts the intensity of transmission,

together with the population, increased over the
years, and the infection was then probably spread by
the local populace to such places as Kibangou and,
quite recently, to Jacob. At Jacob, now competing
with Dolisie as the third largest town in the country,
S. haematobium probably became endemic as
recently as 1953 when the SIAN company started
sugar-cane production and established a large sugar
refinery. Since that time the resident population at
Jacob has grown rapidly (during the cutting season,
May-July, it is more than 17 000) and the labour
force is drawn from many outlying villages. It is
predictable that intensified migration to and from
Jacob in the future is likely to facilitate the spread
of urinary bilharziasis to new endemic foci.

Water-use practices. In many African countries
transmission of bilharziasis has been either ag-
gravated or created by the implementation of water
conservation programmes. There is little evidence
to show that this is true in the Congo Republic.
Rice is usually of the so-called upland type and is
seldom cultivated by modern irrigation methods.
Moreover, in the sugar-cane estates of the SIAN
company at Jacob overhead irrigation by rotary
pumps is employed. Similarly, though cattle produc-
tion is increasing, few watering ponds have been
built. In addition, though many ponds for fish
farming have been constructed, they do not appear
to represent a bilharziasis hazard, being mostly
situated in the forest zone where extra protein is
most needed. In the old Prefecture of Niari,L for
example, there are 1782 fish-ponds which are stocked
with Tilapia and Heterotis and emptied twice yearly,
and the average annual production per pond (10 m x

1 The old Prefecture of Niari is today divided into the
following four prefectures: Nyanga-Louess6, Bouenza-
Louesse, Niari and Niari-Bouenza.
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10 m) is about 60 kg. No snail hosts were found in
any of the ponds visited, though some appeared to
be potentially suitable habitats.
The damming of streams or rivers certainly favours

the multiplication of the snail hosts and thus facili-
tates increased bilharziasis transmission. Should the
plan to dam the river Kouilou at Sounda be im-
plemented, its effect on bilharziasis in the catchment
area, where the snail-hosts and the disease already
exist, would have to be carefully considered. The
present data are insufficient to provide a reasonable
assessment of the potential problem. At Dolisie
the dam of the Loubomo river, built in connexion
with the town's pipe-borne water supply, has
probably favoured increased bilharziasis transmis-
sion by holding back the water in the Pinare stream,
which is the main source of infection.
Modern water-use practices in the Congo Repub-

lic therefore scarcely influence bilharziasis trans-
mission at present, and bilharziasis is a man-made
disease only in the sense that at the endemic foci
there is close contact between the human population
and the natural, rather than artificial, bodies of water.

Control
In the Congo Republic it would be unwise to

initiate control measures before the results of ade-
quate baseline studies become available. However,
optimism that bilharziasis could be controlled at
relatively low cost at Dolisie, Jacob and Loudima
Gare is based on (a) the fact that the sites of trans-
mission are restricted to relatively few places in
only some of the available bodies of water, (b) the
fact that the sources of the infested streams are quite
close to the endemic foci, and (c) the probability
that peak transmission is seasonal and of short
duration.
At Dolisie, it is likely that transmission takes

place almost exclusively in the Pinare stream, which
passes close to the outskirts of the town proper and
is much used by the population in spite of the
availability of a good pipe-borne water supply. At
Jacob, there is little doubt that bilharziasis is mostly
transmitted at a few places in the Livouba stream,

which also flows past Kayes and Dakar, and this
explains the high prevalence of S. haematobium
found among the inhabitants of these villages.'

Although further detailed investigations will be
required at these centres, particularly on the biology
of the snail hosts and on the season when trans-
mission is at a maximum, the results of preliminary
observations indicate that the following measures of
control would prove beneficial and practical. In the
first place, the vegetation along the banks and in the
beds of the streams should be thoroughly cleared.
At the same time, consideration should be given to
any means which will decrease the surface area of
water and promote increased flow. The aim of these
operations is to discourage snail breeding and to
facilitate the later application of molluscicides. The
extent of these preliminary measures is, of course,
dictated by knowledge of snail breeding-sites not
only at the places of transmission, but also both well
above and well below them. For this reason, at the
outset, it is vital that as much of the stream as pos-
sible should be thoroughly surveyed for potential
snail breeding-sites and to determine the character
of the stream at different seasons of the year. The
next phase, the application of molluscicides, would
then be carried out in order to eliminate the snails or
reduce their population to a level which would pre-
clude transmission of the parasites. In addition to
the snail control operations, every means should be
taken to prevent contact by the people with the
infected sites, for example, by erecting strong fences,
by local legislation or by intensive health education.
As a further step towards the control of bilharziasis
and other filth-borne diseases, consideration should
be given to improved sanitation and excreta disposal
at the centres of transmission.
As there are at present no drugs which can safely

be used in mass treatment programmes, control must
still lie with preventive measures rather than cure.
On the other hand, should S. mansoni be endemic at
Dolisie, patients should be systematically treated at
the hospital.

1 Unpublished report (1961) by Dr Gilles to the Congo
Ministry of Health.
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RISUMt

L'auteur rapporte les resultats d'une enquete prelimi-
naire effectuee en 1962 A la demande du Gouvernement
de la Republique du Congo (Brazzaville) et consacree au
probleme de la bilharziose dans ce pays.

Bien qu'aucune recherche systematique de Schistosoma
mansoni dans les selles n'ait e effectuee, la bilharziose
intestinale semble tres rare. Quelques cas ont et signales
dans la prefecture de Djoue, mais l'authenticite de l'in-
formation est sujette a caution. L'infection est peut-etre
endemique a Dolisie ou des quantites importantes de
Biomphalaria camerunensis, h6te possible de S. mansoni,
se trouvent dans deux cours d'eau locaux largement
utilises par la population.
L'on possede egalement peu de renseignements sur la

bilharziose vesicale (S. haematobium). Cependant, il
semble bien que l'infection se limite A quelques foyers
endemiques dans les quatre prefectures occidentales de
Kouilou, Niari, Niari-Bouenza et Nyanga-Louesse, en
particulier autour des petits affluents des rivieres Kouilou
et Loeme; ailleurs l'infection A S. haematobium n'est
probablement pas endemique. D'importants foyers, avec
des taux de morbidite superieurs A 50% chez les enfants,
ont et signales aux centres de Jacob, Dolisie, Loudima
Gare et Kibangou; d'autres foyers ne sont pour le
moment que suspectes et une confirmation est A cet
egard ne&essaire. Une estimation grossiere porte a moins
de 15 000 le nombre des cases hebergeant ou ayant
heberge S. haematobium sur toute l'etendue de la Repu-
blique du Congo (Brazzaville).

Comparee A plusieurs autres maladies sevissant dans
la Republique du Congo (Brazzaville), la bilharziose
n'occupe pas une des premieres places. Cependant, dans
certains centres ofu la contagion est importante, la gravite

de la situation (comme celle d'autres (( maladies de
la salete *) ne doit pas etre meconnue. Au centre de
Jacob, en particulier, la contagion pourrait facilement
s'accroitre et de lA la maladie pourrait rapidement
essaimer.

L'on estime que les pratiques modemes d'utilisation
de l'eau n'ont que peu d'influence sur la transmission de
la bilharziose A l'heure actuelle dans la Republique du
Congo. Cependant, si l'on met A execution le projet de
barrage du Kouilou, l'on devra reconsiderer le problme
de la bilharziose.

L'auteur retrace l'histoire probable de la penetration
et de l'extension de la bilharziose dans la Republique du
Congo (Brazzaville). 11 discute les facteurs de limitation
des mollusques (h6tes possibles) et par consequent de la
bilharziose elle-meme dans le pays; ces facteurs sont,
en plus des conditions purement hydrographiques, d'ordre
geologique, botanique, climatique et demographique
(densite et mouvements de la population).

L'auteur passe une breve revue des h6tes possibles
(escargots et autres mollusques d'eau douce) d6couverts
au cours de l'enquete. I1 estime que Bulinus (B.) truncatus
(nouvelle sous-espece) est le vecteur le plus important
dans les principaux foyers. Cependant, son r6le, ainsi que
celui d'autres mollusques appartenant au sous-genre
Physopsis dans la transmission de souches locales de
S. haematobium, doit etre confirme par de minutieux
contr6les de laboratoire. Dans le meme ordre d'idees, il
faut determiner si Biomphalaria camerunensis, trouve A
Dolisie, peut transmettre S. mansoni.

Sur le plan de la lutte contre la bilharziose, l'auteur
estime que la bilharziose pourrait etre combattue, sinon
eradiquee, A un prix relativement peu eleve.
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