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Human Trypanosomiasis in South-East Uganda
A Further Study of the Epidemiology of the Disease among Fishermen

and Peasant Cultivators *

D. H. H. ROBERTSON, M.B., Ch.B., M.R.C.P.Ed., D.T.M. & H.1

During the past two decades there has been an increase in the incidence and spread of
sleeping-sickness due to Trypanosoma rhodesiense throughout the north-eastern shore
area ofLake Victoria; this increase has been associated with heightened fishing activity and
increasing and irregular settlement of the tsetse-fly belt of south-east Uganda.

The author describes a number of epidemiologicalfactors affecting the occurrence of the
disease among fishermen, placing emphasis on the correct development of the local fishing
industry to avoid, on the one hand, depleting the fish population and, on the other, increasing
the incidence of sleeping-sickness.

Sociological factors which militate against the development of settlement in Glossina-
infested areas ofsouth-east Uganda are also described andplansforfuture settlement in that
area are discussed.

In south-east Uganda sleeping-sickness has per-
sisted since the devastating epidemic due to Trypano-
soma gambiense in the early years of this century.
Before the occurrence of T. rhodesiense in epidemic
form in 1940 (Mackichan, 1944) and its persistence
afterwards (Robertson & Baker, 1958) sleeping-
sickness in this area was apparently due to T.
gambiense and it was considered to be transmitted by
Glossina palpalis. Mackichan (1944) recorded the
first isolation of T. rhodesiense from G. pallidipes in
the Lugala area and other isolations of T. rhodesiense
from this species of tsetse fly have been made since
(Rennison, 1956; Willett, 1958). The first isolation
of T. rhodesiense from wild G. palpalis, also from
the Lugala area, has now been described (Southon &
Robertson, 1961); and in this area the remaining
species, G. brevipalpis, remains as yet unimplicated
in the epidemiology of T. rhodesiense sleeping-
sickness.

The present paper presents an epidemiological
assessment of the hazards to fishermen operating in
the T. rhodesiense-infected area in the north-east
corner of Lake Victoria, an assessment of the risks
to peasant cultivators in south-east Uganda, and a
description of factors which tend to militate against
attempts to control the spread of the disease.

* Revised version of a paper submitted to the -WHO
Expert Committee on Trypanosomiasis, June 1962.

1 Senior Medical Research Officer, East African Trypano-
somiasis Research Organization, Tororo, Uganda.

METHODS

The details of cases of sleeping-sickness were
taken from our records at the East African Trypano-
somiasis Research Organization and those in Tororo
and Jinja hospitals as well as from notifications.
Since the T. rhodesiense form of infection is generally
acute in onset and rapidly progressive, the data are
considered a reliable index of the occurrences;
furthermore, dispensaries are near by and fishermen,
especially, recognize their symptoms and report
early for treatment. Sleeping-sickness inspectors
assist by sending suspects to dispensaries and by
taking blood slides and it is unlikely that an appre-
ciable increase in incidence would be unrecognized.
The area under discussion in this paper is shown

in Fig. 1 and 2. Fig. 1 was prepared from informa-
tion obtained during aerial and other surveys by the
Uganda Protectorate Police and by the East African
Trypanosomiasis Research Organization.

The nature of the present disease
The majority of patients tend to present themselves

at dispensaries in an early stage with an acute febrile
illness with or without a trypanosome chancre.
Fishermen are well aware of their hazard and may
recognize a chancre even when they have little
systemic illness. There are, however, patients who
appear to progress insidiously into the late phase of
the illness and to present with signs and symptoms

1259 627



D. H. H. ROBERTSON

associated with a subacute or chronic encephalitis.
It is usually easy to isolate the trypanosome in albino
rats by intraperitoneal inoculation of blood or
gland-juice or with cerebrospinal fluid in the later
stages of the disease. Inoculated rats develop a high
parasitaemia characteristic of T. rhodesiense. Details
on an earlier study on the virulence of T. rhodesiense
isolated in this area have been given by Robertson
& Baker (1958). The present author has not yet
isolated any strain with characters of T. gambiense
from any patient likely to have been infected in the
area between Jinja and Port Victoria (Fig. 1). This
ease of isolation, by inoculation of albino rats,

T. RHODESIENSE ENDEMIC AREA

contrasts strikingly with the difficulties of isolation
of strains infecting patients in the Uyoma area, a
known T. gambiense area adjacent to this T. rhode-
siense endemic area.

The tsetse-fly habitat
This commences near Buluba (see Fig. 1) and

consists of thicket closely associated with tall trees
and has an almost continuous canopy. At the level
of Bukoba (see Fig. 7 and 9 below), the fishing port
of a new settlement (Kityerera), the belt of vegetation
is about eight miles (13 km) in depth. The irregular
inland edge, broken into by diffuse settlements,

G. i

OF NORTH-EAST LAKE VICTORIA a

a The sites of illegal fishing camps, identified by air or during lake patrols, are marked with small circles or triangles. Legal
camps are heavily ringed. The interrupted line represents the inland edge of the dense vegetation, and the dotted line the main
road from Ikulwe to Bukoba port along which there is settlement. The Samia-Nyala area and the Luo-Ganda area are marked,
indicating the main tribes fishing these parts of the lake. (Yebe Island was opened for use in 1961.)
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continues eastwards towards Buswale (see Fig. 5
below), where it turns abruptly southwards. The
thicket then forms a narrowing belt which ends at
Majanji and is separated from Kenya by the Sio
delta. In the eastern half of the fly-belt, the inland
parts of the vegetation become more open and there
is less forest. From the Sio delta at the Uganda-
Kenya border towards Port Victoria, the thicket is
more broken and discrete except for some areas near
the coast. Along the Uganda coastline there is a
continuous strip of tall trees, the classical G. palpalis
habitat. Though G. pallidipes is the most abundant
species inland, G. palpalis and G. brevipalpis may be
found throughout the heavily vegetated areas.

Morris (1960) states that G. pallidipes is to be
found in the intermediate forest area, the unbroken
and broken thicket. He considers that the high semi-
deciduous rain-forest with a closed canopy is in-
hospitable for G. pallidipes, which favours the
transition zone in which tongues and clumps of dense
thicket extend from the forest edge for 20 to 100 yards
into grassland. Morris (1960) also states that G.
palpalis is confined to the forest area and to the dense
green vegetation along inlets and a few wet depres-
sions inland. Southon (1960) gives records of the
wide dispersion of G. palpalis in some areas at least
12 miles (19 km) inland. G. brevipalpis is less abun-
dant but widespread and is found in or close to the
closed canopy forest.

Islands such as Sigulu (Fig. 1) are infested with all
the three species mentioned and the smaller islands
carry G. palpalis only.

General epidemiological features
It is convenient to consider two main groups of

people which are exposed to the risk of acquiring
sleeping-sickness. The first group comprises the
fishermen; the second, the peasant cultivator and his
family, though even in this group the men are more
frequently affected than women and children.

T. RHODESIENSE SLEEPING-SICKNESS AMONG FISHERMEN

In the T. rhodesiense sleeping-sickness area there
were 864 cases of the disease over the period 1954-60.
Most occurred among males (85%) and of these 40%/O
were among fishermen.

Fishermen of the western areas (Masese, Wairaka,
Buluba, Waigala and the surrounding country) are
less commonly involved than those in the eastern
areas (Lumino, Buswale, Sigulu Island in Uganda;
Samia and Nyala locations in Kenya-see Fig. 2).
This is not due to a higher concentration of fishermen

in the eastern area, as the number of fishermen
registered at Masese, for example, during the years
1957, 1958 and 1959 was 964, 684 and 532 res-
pectively compared with 303, 153 and 261 registered
at Majanji. Though registration figures are not
wholly reliable, the fishing population in the eastern
area, using Majanji as a port of delivery, is much less
than that of the western area, using Masese mainly.
The Samia, inhabiting Buswale and Lumino in

Uganda and the Samia location in Kenya, and the
Nyala, inhabiting the Nyala location in Kenya,
compose respectively 49%° and 23% of all cases
among fishermen infected with sleeping-sickness
(sample taken from 293 cases among fishermen
infected with T. rhodesiense sleeping-sickness in the
period 1954-60). The remaining cases were among
Soga (7%4), Luo (7%°), Kenye (6%), Ganda (3%4)
and 21 other different tribes (7%4).
The mean monthly incidence of sleeping-sickness

among fishermen is shown in Fig. 3. There is a
smaller number of cases during July to October; this
is probably associated with the seasonal reduction in
fishing. The rains do not appear to affect the incid-
ence of the disease among fishermen in the way that
they affect the incidence among peasant cultivators.
The peasant cultivator, ordinarily living near his
small holding, appears to suffer this risk because
there is either a seasonal increase or an extension of
the range of G. pallidipes during or just after the
rains. The fishermen may be under a continuous
exposure to G. palpalis or G. pallidipes near the lake
shore which is not appreciably influenced by the
seasons. The apparent increase of cases in January
may be due partly to greater fishing activities or
possibly to the reluctance of people to come into
hospital during the Christmas season.

Behaviour offishermen
Fishermen set out their nets in the late afternoon

or early evening and collect them on the following
morning between four and six o'clock. During the
night they camp near by for convenience and to
guard their nets from thieves. It would be impossible
for them to spend the night at distant official camps
(Fig. 1) and they are forced to do so in prohibited
areas. Fishermen are notoriously reluctant to tell
the truth and original questioning suggested that
Sigulu Island was the main focus (Robertson &
Baker, 1958); it is clear, however, that though Sigulu
Island was certainly a focus, with its inhabitants
becoming infected (see Fig. 4 below), the areas used
by fishermen are much more dispersed. More recent
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FIG. 2
INCIDENCE OF T. RHODESIENSE SLEEPING-SICKNESS AMONG FISHERMEN FROM THE VARIOUS FISHING AREAS IN

NORTH-EAST LAKE VICTORIA

data on the location of actual camps, accumulated
with the help of the Uganda Protectorate Police, has
shown how extensive are the fishing activities and
that Macdonald Bay is heavily fished (Fig. 1). It is
quite clear that fishermen cannot operate efficiently
without breaking the law. There is reason to believe
that areas in Macdonald Bay and eastwards of the
Lolui-Sagitu line of islands (Fig. 1) are fished mainly
by the Samia fishermen from Buswale and Lumino
in Uganda and from the adjacent Samia location in
Kenya, the islanders from Sigulu and the Nyala from
the Port Victoria area. It is reasonable to conclude
that in the eastern area the risk of acquiring T.
rhodesiense sleeping-sickness is greater than in the
western areas. This could be due to either a differ-
ence in the fishing habits with some factor limiting
the degree of contact by western fishermen or to a
higher prevalence of T. rhodesiense among tsetse

flies in the eastern area. The western fishermen may
return more frequently to their official camps, which
are nearer and more numerous, and therefore suffer
less exposure to tsetse flies than their eastern brethren,
who probably camp out for longer periods (Fig. 1).
Canoes with outboard motors are becoming more
common (14 such canoes were registered at Majanji
in April 1961). Fishermen can set up permanent or
semi-permanent camps and use their powered canoes
to deliver the fish to Majanji or elsewhere. This
enables a group to remain for long periods in their
camps and increases their risk of infection.

Biology of lake fish and its relationship to the fishing
industry
Tilapia species, T. esculenta in particular, are

commercially the most important single genus,
composing 50%O by weight of the total catch (Garrod,
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FIG. 3
MEAN MONTHLY INCIDENCE OF T. RHODESIENSE

SLEEPING-SICKNESS IN THE ENDEMIC AREA
OF NORTH-EAST LAKE VICTORIA, 1954-60 a

1957). The supply is by no means unlimited and any
increase in fishing activity is likely to aggravate the
already serious depopulation of this genus. The de-
cline in this inshore fishing cannot be offset by gains
in catches of other species in more open waters and
indeed in some cases the catches of one of the most
important of these, Bagrus docmac, have also
declined (Van Someren, 1960). The introduction of
outboard motors for canoes and the increasing use
of cheap nylon gill nets makes man a powerful
predator. With the commonly used 4½/2-inch-mesh
(11.5 cm) net, any Tilapia over three years old is
liable to capture until the end of its life at 12 years
(Beauchamp, 1958a). The toll of this and other
genera cannot be compensated for in any way and
as they are restricted topographically within the
bays, excessive fishing can deplete the population to
a critical level (Beauchamp, 1958a). The rapidity of
this decline in yield has been illustrated by Garrod
(1957) in two experimental areas in Pilkington Bay.
In this intensive fishing experiment, using all sizes
of net, the total monthly catches of T. esculenta de-
clined from 82 to 9 per net in 18 months. At Masese
a boom in fishing in 1957 (Busoga District Team,
1957) had already suffered a serious decline in 1959
(Beauchamp, personal communication).
In certain areas the production of fish may be

limited by the extent and availability of spawning
grounds. Papyrus swamps encroach on areas of the
littoral zone that previously served as spawning
grounds for the important T. esculenta. This en-
croachment may be due to rapacious hunting of
hippopotamus and the observed decline in popula-
tion of these animals (Beauchamp, 1955). The
factors described have obvious limiting effects on
the number of fishermen who might be permanently
employed in this area. The recent reappearance of
Lates (Nile perch) in Lake Victoria may further
reduce the stocks of fish (Fryer, 1959; Garrod, 1961).

There are some biological reasons for seasonal
variation in fishing activity. The seasonal variations
in catch per net are indirectly due to prevailing
meteorological conditions. During the period June
to September there is a general reduction in fish
caught commercially. The waters of the lake at this
time are thermally unstratified and contain sufficient
oxygen to support life. There are thus no chemical
or physical barriers to prevent fish moving away
from the coastline. This is what they appear to do

a The histogram for " Men (fishermen excluded) " refers
mainly to peasant cultivators. The two lowest histograms
show the mean monthly rainfall during the same period in
two reDresentative areas.
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and the fish density over coastal fishing grounds is
reduced (Beauchamp, 1955).
During the cooler, wetter months, especially

during April and May, the lake becomes thermally
stratified. The deeper, cooler layer is depleted in
oxygen (Beauchamp,. 1958a) and contains less
planktonic algae (Talling, 1956), and it must be
assumed that the fish migrate towards coastal
waters. There is no definite increase in the incidence
of sleeping-sickness among fishermen during these
months (Fig. 3), though there are more cases during
January-June than between July and October.
The increase in sleeping-sickness among fishermen

after 1956 (1954: 23 cases; 1955: 27 cases; 1956:
41 cases; 1957: 62 cases; 1958: 68 cases; 1959:
28 cases; 1960: 37 cases) was probably due to a
sudden increase in fishing activity. This increase in
fishing was brought about by the introduction of
outboard engines, the replacement of flax nets by
more efficient nylon nets and the increase in the
number of licences issued to fishermen.' The out-
board motors clearly enabled the fishermen to
extend their activities widely in the closed areas.
From time to time it is suggested that permanent

" properly cleared and properly supervised " fishing
camps should be opened at such places as Wakawaka
in the north-east corner of Macdonald Bay. Such
camps would be served by an access road to the
interior through tsetse-fly-infested forest or thicket.
The presumption that such camps would safely
increase the local fishing industry requires careful
examination.

Supervision of fishermen is difficult, if not im-
possible, at present and before developing further
camps it is vital to assess the numbers of fishermen
who could permanently fish in the area without
seriously depleting its stock. Access roads through
tsetse-fly-infested forest or thicket tend to attract
illegal settlement. Access to Macdonald Bay from
the interior might help to disseminate the disease
and link up the high endemic area of the east with
the low endemic area of the west.

INCIDENCE AND DISTRIBUTION OF T. RHODESIENSE

SLEEPING-SICKNESS IN SOUTH-EAST UGANDA AMONG

PERSONS OTHER THAN FISHERMEN

An outline representing the inland edge of the
thicketed or forested area has been shown in Fig. 1.

I Garrod, D. S. (1960) The fisheries of Lake Victoria,
1954-1959 (mimeographed document of the East African
Fisheries Research Organization).

South of this line is largely uninhabited except for
areas where settled cultivations intrude into the
inland edge and in various settlements which reach
deep into the tsetse-fly habitat.

In Fig. 4 the places of residence of patients with
sleeping-sickness, other than fishermen, have been
plotted with an accompanying histogram showing
the monthly incidence of all cases. These serial maps
illustrate the continued high incidence of cases in the
eastern part of the sleeping-sickness area, where the
population has largely remained since the T. rhode-
siense epidemic of 1940-43 (Mackichan, 1944). In
this part, referred to as the Buswale-Lumino area,
the inhabitants live in close proximity to the tsetse-
fly habitat and inspection of serial photographs
shows that many of their settlements, especially
towards the Lugala area, form deep linear intrusions
into tsetse-fly habitat along drainage lines (J. M. B.
Harley, personal communication). This area has
remained a persistent focus and the occurrence of
cases during one of the epidemic years (1942) shows
a similar distribution (Fig. 5).

There tends to be a higher incidence in May and
June during and just after the main rains (Fig. 3),
especially to be noted during the minor epidemic of
1957 (Fig. 4), when a heavy rainy season contrasted
with preceding drier months. This increase may be
attributed possibly to an extension of G. pallidipes
from its dry season habitat or to an increase in its
numbers during the rains (Robertson & Baker, 1958).
Persons on the fringe of the tsetse-fly habitat com-
plain of being bitten mainly during the wet season.
This increase in incidence cannot be fortuitous as
such an increase occurred also in 1942, during the
epidemic of T. rhodesiense infection (see the histo-
gram in Fig. 6 for the patients plotted in Fig. 5).
These increases in incidence during and just after
the peak of the rains are associated with the involve-
ment of women and, to a lesser extent, of children.
In the sample from the 1940-43 epidemic (Fig. 6),
the disease involved men, women and children almost
equally.

There is, in general, an increasing incidence and
dispersion of the disease in south-east Uganda; and
recently (in 1961) an epidemic of T. rhodesiense
infection occurred in Central Nyanza, Kenya, where
G. pallidipes and G. palpalis are found, and in South
Nyanza, where G. pallidipes persists but where
G. palpalis has been virtually exterminated (H. A. W.
Southon, personal communication), as well as in the
T. rhodesiense endemic area of south-east Uganda
itself, where 252 cases occurred. In the latter area



FIG. 4. MEAN MONTHLY INCIDENCE OF T. RHODESIENSE SLEEPING-SICKNESS ON NORTH-EAST SHORES OF LAKE VICTORIA AND PLACES OF RESIDENCE OF PERSONS INFECTED (FlSHERMEN EXCLUDED), 1954-60
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FIG. 5

HOMES OF PATIENTS INFECTED WITH T. RHODES SE SLEEPING-SICKNESS IN LUMINO AND BUSWALE,
MARCH-DECEMBER 1942 a
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FIG. 6

MONTHLY INCIDENCE OF T. RHODESIENSE
SLEEPING-SICKNESS IN LUMINO AND BUSWALE,

MARCH-DECEMBER 1942 a
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a The homes of the people affected are shown in Fig. 5.
Fig. 5 and 6 were prepared from case records found at Lumino
Dispensary in 1957; records for January and February were
missing.

the infection predominated in the western or more
recently opened area of the tsetse-fly belt.

In the Lugala area itself, on the coast, an increase
in the incidence of trypanosomiasis in 1957 has been
followed by a decline as this small fishing port has
become depopulated. In Sigulu Island, a thriving
settlement has developed and, after an initial increase
in numbers of sleeping-sickness infections, there has
been a decline in incidence as the population
increased, and settlement with contiguous small
holdings has developed in a compact manner in the
circumscribed eastern part of the island (Manga).

There is a demand to reoccupy the tsetse-fly belt
which lies predominantly in the Busoga District of
south-east Uganda, and such resettlement has many
difficulties associated with the land-tenure system.
This system will be described briefly before giving
some details of a settlement (Kityerera settlement)
which has developed in the tsetse-fly belt.

System of land tenure in Busoga and its relationship
to resettlement schemes
In order to understand the reasons for serious dif-

ficulties arising during the development of what
appears to be a simple settlement it is necessary to
have some insight into the land-tenure system of the

Soga. Full use has been made of literature by Fallers
(1956; and unpublished papers 1, 2, 3).

In the early era of British administration of Busoga
the larger kingdoms became sazas and the lesser
chiefdoms gombololas and mulukas. These divisions
of territory were essentially feudal but British policy
gradually altered this by appointing salaried saza,
gombolola and muluka chiefs. This hierarchy is
bureaucratic and represents the African local govern-
ment organization. The chiefs are frequently trans-
ferred from place to place and have lost any " pa-
ternal" relationship to the peasant.
There is, however, a subsidiary system of power

which is much more intimately associated with the
peasant than the bureaucratic one described. This
subsidiary system was untouched by the Government
and within each muluka there are a number of
" villages " and " subvillages " known as mitala and
bisoko. These mitala and bisoko are villages in the
social sense and each has its chief.
The unofficial mutala or kisoko chief is not salaried

or formally recognized by the Government and he
may be a source of friction. He is the traditional
leader in village affairs and has a number of duties
associated with his position as well as rights
associated with the allocation of land. If a peasant
requires land he must apply to the kisoko chief who
may allot him a holding in exchange for a fee known
as enkoko (lit., a chicken) or ensibuzi (lit., a goat).
The mutala chief usually has one of the bisoko in
his mutala and in addition receives a portion of the
allotment fee from other bisoko. Once the peasant
has paid his enkoko he acquires right in the holding
for himself and his heirs. He pays no rent but he may
not alienate his holding by sale or exchange. If he
wishes to vacate his land he may sell any buildings
or standing crops but the land simply reverts to the
chief. If the peasant dies his clan appoints his suc-
cessor and the land passes to him without further
payments to the kisoko chief. The mutala or kisoko
chief's rights similarly are passed on to his heirs.
The mutala or kisoko chief is also in a general

position of authority. He is related to many of his
people, he is an arbiter of disputes and has a paternal

1 Fallers, L. A. (1950) Busoga field work (paper read at a
conference at the East African Institute of Social Research,
Makerere; mimeographed).

2 Fallers, L. A. (1951) The power system of Busoga (paper
read at a joint conference of IRSAC and EISR at Astrida,
Ruanda Urundi; mimeographed).

3Fallers, A. (1952) Village chiefs in Busoga (paper read at
a conference at the East African Institute of Social Research;
mimeographed).
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responsibility similar to that of a squire. Because of
his unique position he is an effective part of the
administrative system. Tax collecting, the arrest of
criminals and the dissemination of government
propaganda could scarcely be carried out without
his collaboration. Local government, in fact,
depends entirely on his goodwill.
Though he has these paternal duties he is unpaid

and must acquire funds to maintain his status as a
chief. His labour tribute was abolished in 1936 and
he had been left out of the salary scheme of the saza,
gombolola and muluka chiefs. He may be tempted,
therefore, to assert his reversion rights by increasing
the turnover in tenants. He may attempt to retain
part of the peasant's holding which is lying fallow
or he may allot land to immigrants who may wish
to harvest a single cash crop.

It is obvious that these hereditary unofficial chiefs,
upon whom the application of local government
policy ultimately devolves, may offer a problem.
There are obvious serious defects in the land-tenure
system when any development project is considered.

It is impossible to develop more extensive farming,
as a peasant may not acquire adjacent land if it is
already allocated, and he cannot raise money by
mortgage. The uninhabited areas of South Busoga
are all named and claimants will appear when any
settlement is started. Difficulties have been encoun-
tered in the settlement along the Bukoba-Ikulwe road
and most have been due to difficulties arising out of
land allocation. The actual allocation has been out
of the hands of the settlement officers and irregular
illegal settlement has occurred. This extension into
areas not yet scheduled for development is to be
deprecated as well as that phase in settlement policy
which gave increasing access to those areas by
building an extensive network of roads. Though
confidence in the fact that the land will not be
alienated has been gained, the loose way in which the
area has been extended has led mitala chiefs to allot
land in unscheduled areas and the enkoko has been
increased in some instances from 20 shillings when
the scheme was started to 500 shillings, sometimes
1000 shillings, payable by instalments.

Kityerera settlement and distribution of sleeping-
sickness within the settlement
In July 1956 work was commenced on rebuilding

the road to Bukoba, the port of Kityerera (Fig. 1, 7
and 10) and settlers moved into Kityerera itself on
21 September 1956. Serious political opposition
persisted until January 1957 and retarded settlement.

The settlement authority allowed allocation by
traditional methods but in the early part of the
scheme the location of settlement was restricted to
the margins of the road. Each small holder settled
initially on the 20-yard clearing on the margin of
the road and he was allotted 10 acres (4 ha) of
uncleared land. A linear settlement was envisaged
following the suggestions of Morris (1960).

Political difficulties subsided but the pattern of
settlement became much more ill-defined. During
the years before the commencement of the new settle-
ment illegal infiltration of the sleeping-sickness area
had been taking place along the northern edge of the
fly-belt. Prosecution and eviction were undesirable
and a new limit was set to control further infiltration.
A track marking this limit was made by bulldozer
and settlement south of this line prohibited. This
track has now been turned into a motorable road
(road A in Fig. 7). More roads (B, C, D etc. in
Fig. 7) and tracks joining roads A and B made
mile-square blocks of thicket and forest; along ihe
edges of these roads and tracks dispersed plots have
been settled. The wide extension of the road system
has increased the accessibility to various areas, and
settlement, though increasing slowly (Fig. 7), has
made little impression on the very dense vegetation
(see Fig. 10 below). A more detailed map of the area
is available in the work of Robertson et al. (1961).
The incidence of sleeping-sickness among settlers

gradually occupying the northern fringe of the tsetse-
fly belt has been low and in Busakira, for example,
(see Fig. 7 and 8) no case has occurred since illegal
settlement commenced. On the other hand, the
incidence in areas nearer the lake, such as in Lugala
and Sigulu Island, has been high. In addition,
293 of 738 male patients with sleeping-sickness
between 1954 and 1960 were fishermen (39.7 %).
Since these facts suggested that there is an increasing
risk towards the coast an attempt has been made to
assess the risk to the population in different areas of
the new settlement.
The main part of the new settlement is T-shaped

and in this area data were obtained on the popula-
tion, on the duration of each individual's stay in the
settlement and on the occurrence of sleeping-sickness
by a census in February 1961. The results are
represented graphically in Fig. 7. The horizontal
limb of the T, extending through the inland area is
made by individual plots on the periphery of each
" square" made by tracks 10-22 between roads A
and B (Fig. 7). This part had a population of
203 men, 194 women and 224 children under 14 years
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FIG. 7

SKETCH MAP MADE FROM AERIAL PHOTOGRAPHS ILLUSTRATING THE ROAD SYSTEM AND SOME OF THE PLACES
IN THE KITYERERA SETTLEMENT, AND HISTOGRAMS SHOWING POPULATION GROWTH a
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FIG. 8
AERIAL PHOTOGRAPHS OF THE BUSAKIRA FOREST AND THICKET ZONE ON THE INLAND FRINGE OF THE FLY-BELT

IN 1952 AND 1960 a

O_ I

JANUARY 1952 FEBRUARY 1960

a See also Fig. 7.

FIG. 9
BUKOBA, THE PORT OF KITYERERA
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FIG. 10

AERIAL PHOTOGRAPH OF THE MAIN PART OF THE KITYERERA SETTLEMENT AREA (FEBRUARY 1960)
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of age with an estimated exposure of 2782, 2656 and
2862 person-months respectively. One man in the
" square" 20-21 had had sleeping-sickness.
The settlements along the vertical limb of the T

extended from the inland area to the coast and were
contained within the boundaries, of the bitala of
Namwoba, Lubali, Busala, Kityerera, Bugade and
Bukoba (Fig. 7). This part had a population of
334 men, 189 women and 202 children with an
estimated exposure of 6850, 3693 and 3706 person-
months respectively. In this area 11 men and 1 child
had sleeping-sickness (Fig. 7). The predominance of
men in areas near the coast is due to the labour force
in the saw-mills in Bugade and Bugoye as well as to
the fishermen at the port at Bukoba (see Fig. 9).
The over-all incidence for males in terms of man-

months of exposure was 1/830 and the risk to men
was clearly greater than the risk to women and
children. Though there was an apparently greater
risk among men in the settlement extending south
of road B to the lake (Namwoba, Lubali, Busala,
Kityerera, Bugoye, Bugade and Bukoba) than in the
" squares " formed by tracks 10-22 between roads
A and B, the distribution ofcases was not significantly
different from that found in a model prepared from a
possible random distribution (x2=2.74; P about 0.1).
The distribution of cases analysed in this way cannot
be taken to prove a selective difference in risk though
it is in conformity with it.

Busakira settlement

Busakira is a heavily forested area (Fig. 7 and 8)
on the inland edge of the fly-belt. Since 1956 this
settlement developed illegally and serial photographs
(Fig. 8) show the linear intrusions made by clearing
and cultivation by the local peasants. These settle-
ments show a pattern of development natural to the
indigenous Soga which has been influenced by out-
side control. The total area of the forest canopy at
Busakira was 4427 acres (1792 ha) in 1952 before
illegal settlement started and 29% of the area had
been cleared by 1960. This slow rate of development
is shared by the other areas of settlement.
Measurements in the mutala of Wakaunge (Fig. 7

and 8) and a census of its population showed that
the average area cleared and occupied by a settler
was 4.5 acres (1.8 ha). In this particular settlement
no sleeping-sickness has occurred in a population
of 34 men, 31 women and 52 children with an
estimated exposure of 1357, 1271, and 1680 person-
months respectively.

DISCUSSION

Over recent years there has been an increasing
incidence and dispersion of T. rhodesiense sleeping-
sickness on the north-east shores of Lake Victoria;
this has been associated with increased fishing
activity and increasing and irregular settlement of
the tsetse-fly belt of south-east Uganda. The two
main problems, the fishing industry and the resettle-
ment of the tsetse-fly belt of south-east Uganda, may
be considered separately.

T. rhodesiense sleeping-sickness among fishermen
The high incidence of T. rhodesiense among fisher-

men, implying a high risk near the shores of the lake,
emphasizes the epidemiological similarities between
the T. rhodesiense sleeping-sickness which exists now
and the T. gambiense form which existed before the
1940 epidemic. Though the tendency for chancres
to be found in the lower limb suggested that G. pal-
lidipes was the main vector (Robertson & Baker,
1958), it has now been proved that T. rhodesiense
exists in wild G. palpalis at Lugala (Southon &
Robertson, 1961) as well as in G. pallidipes. Bushbuck
(Tragelaphus) can act as a reservoir of T. rhodesiense
(Heisch et al., 1958) and Weitz & Glasgow (1956)
have reported that this bovid as well as reptiles and
birds may provide a high proportion of the blood
meals of G. palpalis. In the Lugala area (Fig. 1),
Southon (personal communication) found that, in a
sample of 321 blood meals obtained from resting
G. palpalis, 38% were from Bovidae; 77 of the meals
from Bovidae were examined further and 47 were
found to be from bushbuck. In Sigulu Island (Fig. 1)
24% of the blood meals of G. palpalis were from
reptile and at least 47% were from Bovidae (Southon,
1960). Southon has found, also in the Lugala area,
that G. palpalis, though less numerous than G. pal-
lidipes, makes up more than half the total biting
attack on man and sometimes may account for more
than 90% of the total attack.
The increase in the numbers of cases of sleeping-

sickness among fishermen is undoubtedly due to the
increase in fishing activity, resulting from the intro-
duction of the efficient and cheap nylon gill net, the
introduction of outboard motors and the relaxation
of control on the numbers of fishermen operating in
the area. It is quite clear that fishing is uncontrolled
and the various measures in operation have little
effect. The designation of fishing camps as legal or
illegal is illogical and does not prevent the fishermen
from going precisely where they wish. It is not clear
why fishermen in the western zone should be less
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commonly infected with sleeping-sickness than those
in the eastern zone. It is possible that the former
have less contact because they return more frequently
to official camps near by. The western camps on
the mainland, being near to a main centre like Jinja,
are more readily supervised than those in the more
remote areas in the eastern zone.

Patrolling by police is expensive and constant
surveillance of the type needed is an impossibility
at present. On occasions it was thwarting for police
to find themselves unable to overtake a canoe with
a powerful outboard motor and dense lake-shore
vegetation with hidden channels in papyrus made
pursuit difficult. Fishermen regard such patrols as
irritating incidents which occasionally upset their
habitual methods and lead to the apprehension of
only a few. Magistrates are reluctant to deprive a
man of his means of living by confiscation of his
fishing gear and expensive police effort has little
effect in limiting activity in the sleeping-sickness area.
The present author considers that a permit to fish

should allow the holder to operate in any area,
though it might be possible to obtain some control
by using knowledge of the existing pattern of fishing
habits. Luo, Ganda and fishermen of other tribes
appear to fish predominantly in an area west of a
line running from the south-west corner of Mac-
donald Bay through Dagusi Kaza and Sagitu Islands;
in the area east of this line Samia and Nyala fisher-
men predominate. Mixing of the two groups could
be discouraged by issuing permits restricting each
group to its own area. Mixing might be discouraged
further by allowing the use of Yebe Island as a col-
lecting centre to assist the eastern fishermen in
bringing their catch to Majanji. The opening up of
Yebe Island (see Fig. 1), however, might lead to
some difficulties as the Soga regard this island as
theirs and might resent it being given to the Samia
fishermen of Majanji.
Fishermen of the eastern area are fortunately well

aware of sleeping-sickness and usually report at an
early stage. T. rhodesiense infection is generally acute
in its manifestations and education of fishermen in
all areas to recognize the disease in its early stage
would be valuable. At present T. rhodesiense
sleeping-sickness may be considered an acceptable
occupational hazard and its early recognition and
treatment would be a sufficient control measure for
licensed fishermen. The more organized the industry,
the easier would be the control by early diagnosis
and therapeutics. Field workers in the East African
Trypanosomiasis Research Organization generally

wear boots and long trousers to limit their chances
of being bitten by G. pallidipes and though fishermen
could afford this protection it is very doubtful if they
would tolerate it. The question of chemoprophylaxis
is discussed later.
At present the main factor which should govern

the number of fishermen is the capacity of the bays
of Lake Victoria to support their predations. The
precarious state of the fishing industry has been
emphasized again recently (Van Someren; 1 Garrod,
1961) and it is clear that the area is being overfished.
The development of the industry should be organized
on commercial lines. Swamp clearance to produce
areas suitable for nest-building by Tilapia might
improve the local fishing (Beauchamp, 1958b) but
restocking does not appear to be feasible (Garrod,
1961). The number of fishermen should be re-
stricted, and their methods of fishing should be
controlled to yield a steady harvest. In such an
industry the occurrence of sleeping-sickness could be
recognized early and prompt therapeutics would be
easy to arrange. Eventually this control by thera-
peutics could be changed to a more desirable form
of control by organized fishing and correct clearing
and maintenance of fishing camps. These methods
could be developed only when a more responsible
attitude is adopted by the fishermen themselves.
The method of control by therapeutics is not appli-
cable to a settled population of peasants, women
and children and should only be countenanced in
limited groups of men with a special occupational
risk of acquiring T. rhodesiense infection.
The advisability or otherwise of introducing

chemoprophylaxis depends on various factors.
Suramin is given intravenously by preference and the
concentration attained in the blood varies (Hawking,
1940); it is therefore unsuitable for mass prophylaxis
and could mask the disease until the stage of
meningo-encephalitis. Pentamidine may only protect
for about two months against T. rhodesiense and
resistant strains may develop (Willett, 1955). The
present author does not favour the use of drug
prophylaxis for either the fishermen or the peasant
cultivators as a continuous and permanent procedure,
It would mask the epidemiological pattern and would
be difficult to carry out in an undisciplined industry.
In contrast to the T. gambiense endemic areas, where
static treatment centres are useless,(Scott, 1961),
dispensaries, assisted by sleeping-sickness inspectors,

l Van Someren, V. D. (1961) The rational exploitation of
the Tilapia esculentafisheries ofLake Victoria (mimeographed
document).
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may be expected to deal with the bulk of patients
infected with T. rhodesiense in this circumscribed
area. In south-east Uganda there is an awareness of
sleeping-sickness and as long as this is maintained
it is unlikely that more than a very small proportion
of patients could remain untreated. A method of
limiting man-fly contact should be the next stage
in the control of sleeping-sickness among fishermen
but this could be successful only when the attitude
of these people becomes more mature.

T. rhodesiense sleeping-sickness among peasant
cultivators
At present the men are predominantly affected but

it is clear that women and children tend to become
involved during or just after the peak of the rains.
There is historical evidence also that epidemic spread
to men, women and children can occur, and the
Kityerera settlement is potentially dangerous as it
has become dispersed over a wide area. The popula-
tion pressure in this area is low and the local land-
tenure system encourages the wide dispersion of
inhabited plots. The increased accessibility of this
tsetse-fly belt is further reflected by the increase in
the number of infections among men from relatively
fly-free areas inland, who can now hunt more readily
in widely dispersed areas. For the sociological
reasons defined the local people like this dispersion
as it enables them to return to their ancestral areas
and the mutala chiefs, otherwise without land, can
exercise their rights and regain their status.

Plans laid down as early as 1943 by Bax,I
Mackichan and others for the encirclement and slow
encroachment by settlement at the periphery of the
tsetse-fly belt have not been followed. The plans
failed because of the persistence with which the Soga
people disregarded any attempt at control of the
allocation of land and orderly settlement. Un-
fortunately no plan can succeed without the disci-
plined restraint of the local peasants and alteration
of the land-tenure system.
Bax's 1 plans agree with the attitude of Buxton

(1947), who said " it would be necessary to take over
a part of the area, say, a few square miles, settle it
at the appropriate density and after that land is won,
advance further ". Morris (1960) found support for
the ribbon development along the Ikulwe-Kityerera
road from his observations that " a settlement

1 Bax, S. N. (1943) Report on a visit to Uganda and
Kenya, made at the request of the Standing Committee on
Tsetse and Trypanosomiasis Research; in the archives of
the East African Trypanosomiasis Research Organization.

automatically lowered the numbers of tsetse in the
immediate area in comparison with undisturbed fly
belt".
The present author agrees with the principles of

Bax (op. cit.) and Buxton (1947) rather than those of
Morris (1960) for three main reasons. First, linear
intrusions of settlement into the fly habitat in the
eastern area towards Lugala have been persistent
foci of the disease and were seriously involved during
the epidemic. Kityerera was itself involved in the
T. rhodesiense epidemic of 1940-43. Secondly, the
activity of settlers is not confined to the environs of
their houses, and activities such as visiting, hunting,
walking about, bicycling or collecting water will be
associated with greater risk. Thirdly, G. palpalis,
now also proved to carry T. rhodesiense in nature
(Southon & Robertson, 1961), must be considered
together with G. pallidipes, and settlement should
aim at the complete removal of the tsetse-fly habitat
and permanently safe settlement.
At Wakaunge, a settlement which had developed

illegally consisted of an average of 4.5 acres (1.8 ha)
per homestead. A size of 5.5 acres (2.2 ha) per small
holder was calculated for a village in 1938 and was
thought to be applicable in 1952. There is little
evidence that there is a general demand by local
peasants for larger plots even now and the tsetse-fly
belt acts as a source of new land which can absorb
the population increase. Busoga country differs from
areas in the miombo of Tanganyika discussed by
Fairbairn (1943) in that its soil is sufficiently fertile
and the rainfall sufficiently beneficent to allow
permanent appropriation of dwelling sites (Fallers,
1956). An insistence on the allocation of 10 acres
(4 ha) per small holder in a settlement is not realistic.
The existing settlement in the Kityerera area is

not developing satisfactorily and it is important to
ensure that it does not become more heavily popu-
lated and even more widely dispersed. A planned
settlement cannot succeed without the disciplined
restraint of the local peasants and alteration of the
land-tenure system.

Ventures such as the saw-mills and experimental
forestry are justified; the early recognition and treat-
ment of T. rhodesiense sleeping-sickness in those with
an occupational hazard would be a sufficient measure
of control. A limited settlement may be allowed in
association with such commercial and experimental
activities though inspection would be necessary to
ensure early recognition and treatment of the disease.
Some risks are justified in a limited settlement
associated with an industry since chemotherapy of
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T. rhodesiense sleeping-sickness, even in the late stage,
has become efficient with the advent of melarsoprol.
The present dispersed settlement should not con-

tinue and some attempt should be made to encourage
a more orderly form of settlement. Two main types
of resettlement should be considered. The first for
the absorption of population increase, the second
primarily for agricultural or forestry development.
For the first form to be successful it would be
necessary to enforce the law and prevent dispersed
settlement. Close settlement could be encouraged by
exploiting the fact that the small holders like to
settle along tracks and paths. In an area which is
to be opened a network of tracks should be made
by a bulldozer in such a way that either one or two
small holders, each clearing and occupying 5-6 acres
(2-2.4 ha), would remove all thicket between two
adjacent tracks. The tracks should be not more than
250-300 yards apart. Bore-holes and other amenities
would encourage settlement in an area selected.
The area chosen should be in the less dangerous
northern fringe of the tsetse-fly belt and the method
suggested would allow gradual encroachment by
settlement. Planting star grass (Cynodon sp.) or

sugar cane is an excellent method for preventing
regeneration of thicket (Glasgow & Duffy, 1959),
and this method should be adopted if land in the
settlement is to be allowed to lie fallow. It is possible
that settlers at present in unsatisfactory parts of the
tsetse-fly belt might be lured into northern areas by
the form of settlement suggested, but some eviction
might be necessary.
The development of agriculture and forestry

should be considered separately from the provision
of a scheme for the resettlement of people from over-
populated areas. Traditional attitudes cannot be
overcome easily and it is not realistic to require the
allotment of 10 acres (4 ha) to people who generally
use five. A development plan for agriculture and
forestry should be drawn up by the local government,
which has the means of preventing the land-tenure
system from interfering with such a plan.
The resettlement of people in contiguous plots

within a network of tracks would not upset existing
customs and should be satisfactory during an interim
period until the Soga themselves initiate their own
social and economic changes which are necessary for
a more satisfactory form of agriculture.
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RItSUMIE

Au debut du siecle la maladie du sommeil etait, en
regle generale, due A Trypanosoma gambiense dans le
Sud-Est de l'Ouganda. Depuis 1940 est apparu T. rho-
desiense, d'abord transmis par Glossina pallidipes puis,
comme l'a montre l'auteur en 1961, par G. palpalis.

L'auteur etudie surtout certains aspects epidemiolo-
giques de la maladie du sommeil, et tout particulierement
les dangers que courent les pecheurs du lac Victoria dont
le Nord-Est est infeste par la mouche tse-tse. Il est de fait
qu'il est tres difficile, pour des raisons pratiques, d'obliger
ces pecheurs a resider dans des campements ou des
centres de regroupement proteges contre les mouches
ts6-ts6. Si les pecheurs veulent capturer davantage de
poisson et surtout eviter le vol de leurs filets, ils doivent se
livrer a une sorte de braconnage. Ces pratiques illegales

de peche sont prejudiciables A la fois a l'entretien de la
faune aquatique du lac Victoria (le genre Tilapia esculenta
diminue de fagon inquietante) et A la lutte contre la
maladie du sommeil. Si l'on ajoute A cela la generalisation
des filets de nylon, l'utilisation chaque annee plus large
des moteurs hors-bord pour les barques de peche et
l'attribution de plus en plus genereuse de permis de peche,
l'on comprend l'extension recente de la maladie du
sommeil chez ces pecheurs (23 cas en 1954; 68 cas en
1958). Cette maladie du sommeil a, d'une fa9on generale,
les memes aspects cliniques que celle due a T. gam-
biense et qui sevissait dans ces regions avant l'epidemie
de 1940 A T. rhodesiense.

L'auteur ne se dissimule pas les difficultes rencontrees
pour tenter de reglementer la peche sur le lac Victoria
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(les mesures de police et de coercition judiciaire sont A la
fois impopulaires et inoperantes). I1 pense que parmi les
mesures pratiques figurent l'octroi de permis de peche A
l'interieur de zones vastes mais delimitees, et surtout
l'education sanitaire des populations riveraines (qui,
heureusement, connaissent dejA assez bien les sympt6mes
de la maladie du sommeil A T. rhodesiense, affection dont
le debut est en general aigu). 11 pense qu'il convient d'or-

ganiser la p&he sous forme d'une veritable industrie
avec des organismes de contr6le dont l'action rendrait le
diagnostic precoce et le traitement de la maladie elle-
meme beaucoup plus frequents.

L'auteur etudie egalement les modalites de la chimio-
prophylaxie chez ces pecheurs et aussi chez les paysans
non-p&heurs vivant dans ces regions.
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