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REPORT ON INVES'l'IGATIONS CARRIED OUT IN THE 
BAHR-EL-GHAZAL PROVINCE ON BEHALF OF 
THE SUDAN SLEEPING SICKNESS COMMISSION, 
1907-1908. 

By CAPTAIN H. ENSOR, D.S.O. 

Royal Arrny Medical Corps; 
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(2) Areas of distribution of Glossina palpalis. 
(3) Areas of distribution of Glossina rnorsitans. 
(4) Habits, &c., of G. palpalis. 
(5) Habits, &c., of G. rnorsitans. 
(6) Variation in numbers of G. palpalis during the wet and the dry seasons of 

the year. 
(7) Food supply of G. palpalis. 
(8) Extent of the" range" of CJ. palpalis and the conditions controlling it. 
(9) The existence, or otherwise, of sleeping sickness in the Bahr-el-Ghazal. 
(10) The probability, or otherwise, of sle~ping sickness becoming prevalent in 

the Bahr-el-Ghazal. 
(11) Remarks on the measures to be adopted to limit the spread of sleeping 

sickness in the Bahr-el-Ghazal should the disease make its appearance in that 
province. 

(1) THE TSETSE-FLIES OF THE BAHR-EL-GHAZAL PROVINCE. 

The tsetse-flies in the Bahr-el-Ghazal appear to consist of only 
two species of the genus Glossina; these are G. palpalis and G. 
rnorsitans. 

No other tsetse-flies have come to my notice, and, as many 
hundreds have been captured and examined during the last eleven 
months without the discovery of any species other than the two 
mentioned above, it may perhaps be accepted with fiome degree 
of confidence that no other species of Gl9ss'ina exist in this part 
of Africa_ 

(2) AHEAS OF DrSTlUBUTION OF GLOSSINA PALPALIS. 

G. palpaZ,is. Arabic:" Diban cl JJ1al'ad en Noom," "The Fly 
of Sleeping Sickn~ss." Zandeh,I" N'gunga." 

This fly has on three occasions, and by three observers, been 
previously reported as existing in the Bahr-el-Ghazal Province, 
having been first reported at M'volo by Major Bray, R.A.M.C., 

1 Zandeh is the name of a large tribe inhabiting the Congo Free State and 
Sudan frontier regions. 
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H. Ensor 377 

in 1905, and again by Major Dansey-Browning, R.A.M.C., and 
myself, at Zungumbia and Wau respectively, in the year 1906. 

My recent investigations have shown that G. palpalis is· 
extremely common in the Bahr-el-Ghazal, and it is my opinion, 
based on the discovery of numerous palpalis areas, that this fly 
is to be found everywhere in the province where the conditions 
necessary to its existence, deep shade near open water, are to be 
found. 

On the accompanying maps sixty-two places will be seen to be 
marked with a "P," which indicates that G. palpaZis has been 
discovered in these localities. This number of palpalis areas, Jarge 
as it is, can, however, represent only a very small fraction of the 
number of all the palpalis areas which must exist in this large 
province. It has been quite impossible for me to discover, and to 
chart, all such areas in the districts which have been traversed 
in the course of my journeys, as to attempt to do so would involve 
years of work; enough, however, have been discovered to show 
that they must be very plentiful in the Bahr-el-Ghazal. Time 
and other considerations have prevented me from carrying out 
investigations in the northern districts of the province, but it can 
be considered as almost certain, from the number of palpalis areas 
that have been discovered elsewhere in the Bahr-el-Ghazal, that 
G. palpalis also exists in the northern districts wherever conditions 
favourable to it are to be found. In the future it is very probable 
that this· fly will be found as far north as the southern districts 
of Kordofan. 

The palpalis areas discovered will now be enumerated, and it 
is hoped that the attached maps will make it clear where such 
areas are situated. 

On the road from Shambe to Meridi G. palpalis is first met 
witn at M'volo; from this station to No. 2 Post the road follows 
the N aam river, and the fly is to be found everywhere along the 
river-banks where a sufficiency of deep shade is afforded. by the 
growth of large trees. At No. 2 Post the road leaves the Naam 
river and goes south-west to Meridi, and palpalis is absent until 0 

the Meridi river is reached. 
G. palpalis is to be found everywhere along this stream, and 

areas were discovered in the immediate vicinity of the stations 
of Meridi and Ganzio. The fly was not found anywhere on the 
road from Meridi to Ire, a post formerly occupied by Congolese 
troops, and situated on the N aam river, 22 miles east of Meridi, 
while the neighbourhood of Ire itself was found to be free from 
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378 Investigations ~n the Bahr-eZ-Ghazal P1'ovince 
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MAP OF 

South-West Bahr-el-Ghazal. 
Reduced from a Map by H. ENSOR, Capt. 

26'30' 27' . 27'30' 28 
6' .----------------------~------------------------~~----------------------_=; 

R.A.M.C., 1908. 

2830 

F ren ch Congo 

Congo 

I I 
Sh. roins 

Free s.t ate 

Scale 1.125.000 

20 

...... _.-
.... 

.... 
" 

NOTES.-The 

Areas where Glossina Morsitans has been found are marked M. 
Stations formerly occupied by Congolese Troops are underlined. 
Stations occupied by troops or police are shown HlUS III 

Tribal boundaries are shown thus ............. the Sheikh's village and name inserted. 
Sh. is an abbreviation for Sheikh, as all headmen of villages are called in the Sudan. 

• I 

--t'l-----------i 5 30 

0 
t:"1) 

5 
, 

~ 
.,,~ t::l 

"~~))~ ::s 'I: 
11) .... 

Congo Free State 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-12-04-02 on 1 A
pril 1909. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


379 

palpalis, as the N aatn river at this part of its course flows through 
an open plain, and its banks are destitute of trees of a sufficient 
size to afford the shade necessary to the existence of G. palpalis. 

No less than fourteen palpalis areas are to be met with on the 
road between Meridi and the station of Yambio; twelve of these 
areas ,are situated along the banks of the Oonwa, Issu, Ibba, Igi, 
Kingo, Madebe, Meloo, Sueh, Kissi, Wo, Bassumboru, and Wezzi 
rivers, while the remaining two were found around pools of water 
in the immediate vicinity of Yambio station. 

The country between Sultan Yango's village and Mount Baginze 
presents four palpalis areas, which are situated along the banks of 
the Issu, Wo-wo, Ibba, and Nairango rivers. 

No palpalis areas were discovered between Mount Baginze and 
Sultan Mangi's village. 

G. palpalis was not found along the banks of the N akengola 
river, a tributary of the Congo. 'rhis stream rises from the eastern 
slopes of Mount Baginze, and to all appearance its banks are typical 
haunts for palpalis, but none could be discovered along them. 
Perhaps the high elevation, about 2,500 feet above sea-level, IS 

unfavourable to the existence of this fly. 
When marching from Yambio to Rikita's Post G. palpalis is 

to be met with along the banks of the Sueh, Lay, Mozimbe, Bongo, 
and Manza rivers, being very plentiful in the bed of the Manza 

, river, near Rikita's Post. Only four palpalis areas were discovered 
between Rikita's Post and Meridi, but as this part of the Bahr-el
Ghazal had never before been traversed by any officer of the Sudan 
Government, or indeed by any European, and in consequence one 
could not be certain what orie's reception by the natives might be. 
I was obliged to adopt every precaution en route, and as a result 
the work of the Commission suffered to some extent, as it was not 
safe to leave camp or the line 'of march in search of palpalis. Three 
of the four areas discovered were situated along the courses of the 
Gama, Ternamuka, and Ibba rivers; the fourth area was found round 
some pools of water in a valley near the village of a Zandeh chief 
called M'Bittima. Between the station of Yambio and the now 
unoccupied Congolese station of Wo, palpalis was found at ~he 
Werri and the Wo rivers, being very plentiful along the banks 
of tbe latter. 

En -route from Yambio to the station at 'l'ambura, via Gindoo 
and Zungllmbia, G. palpalis is to be met with at the Yabonga 
river, between Yambio and, Gindoo, but from this place it is not 
to be found until the Zungumbia river is reached. Between this 
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380 Investigations in the Bahr-el-Ghazal Provinc(:; 

river and Tambura ten palpalis areas were discovered, the most 
important being that along the banks of. the Yobo river, near the 
station of Tambura. On the road between Tambura and Wau 
G. palpalis is to be found at the Duma, Pongo, and N'Gwang rivers, 
and it is also to be met with along the Suehriver wherever deep 
shade is afforded by large trees growing on the river-banks. At 
Wau, which is the Headquarter Station of the Bahr-el-Ghazal 
Province, these flies are very scarce, as nearly all the. trees along 
the river-banks near the town have been cut down for fuel, but a 
few specimens can be discovered under the shade of some trees 
growing on the river-bank about three hundred yards to the south 
of the British officers' quarters. 

It will be seen from the above that the palpalis areas which 
have been discovered up to the present time in the Bahr-el-Ghazal 
Province are for the most part to be found along the banks of rivers. 
These rivers all rise from the northern face of Ithe Nile-Congo 
watershed, flow to the north, and, with the exception of the N aam 
and Meridi rivers, eventually join one or the other of the two great 
tributaries of the Bahr-el-Ghazal river. These tributaries, which 
also take origin from the Nile-Congo watershed, are the Sueh and 
the Ibba rivers. The Sueh, which is known as· the Jur after it 
has been joined by tbe Wau river, flows into the Bahr-el-Ghazal 
river near Lake Ambadi, and the Ibba riv~r which also changes 
its name and is called the Tonj river for the latter part of its 
course, joins the same river at Meshra-el-Rek. 

The Naam and Meridi rivers are said to rise in the Lado 
Enclave, and they flow north to join the White Nile independently 
of each other. They are joined by no tributaries of any importance 
during their course in the Sudan. 

Owing to this arrangement of rivers we have in the south 
of the province, near the Sudan and Congo Free State frontier, 
numerous riparian palpalis areas which diminish in number as the 
rivers flow north and join the Sueh and Ibba rivers, and when 
a latitude of about 6° 30' N. is reached there are, neglecting the 
Wau river, about which nothillg is known except that it is one 
of phe largest tributaries of the Sueh, only four rivers of any 
SIze remammg. These rivers are the Sueh, Ibba, Meridi and 
N aam rivers. 

G. palpalis has been found to exist along the banks of all 
four of these rivers in the south of the Bahr-el-Ghazal Province, 
and along two of them, the Sueh and the Naaru rivers, the presence 
of the fly has been demonstrated as far north as "Vau and M'volo 
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H. Ensor 381 

respectively, and there is little doubt but that it also is to be 
found along the banks of these two rivers up to the point where 
they enter the papyrus swamps which surround the Bahr-el
Ghazal river and the vVhite Nile. 

As has been mentioned previously, G. palpalis has been found 
along the banks of the Ibba and Meridi rivers in the southern 
districts of this province, and it is only reasonable to suppose that 
it is also to be found throughout the remainder of the courses of 
these rivers wherever the conditions are favourable to its existence. 
The Bahr-el-Ghazal Province can thus be said to possess four 
riparian palpalis areas which begin at the Nile and Congo water~ 
shed, and extend to the north through nearly the whole length 
of the province. 

Two of these riparian areas are of the highest importance when 
the question of the prevention of the spread of sleeping sickness 
into the interior ~f the province comes to be considered. The two 
palpalis areas referred to are those along the banks of the Sueh 
and N aam rivers. Their importance lies in the fact that the two 
principal roads connecting the southern districts with the interior 
of the province follow the courses of these two rivers; that is to 
say, pass near and, in some places, through palpalis areas. In con
sequence uninfected people travelling north along these roads in 
company with infected persons will be very liable to become 
inoculated en route with the trypanosome of sleeping sickness 
through the agency of G. palpalis. 

(3) AREAS OF DISTRIBUTION OF GLOSSINA Mo RSI'l'ANS. 

G. morsitans. Arabic: "Diban el Marad el Bohim," "The Fly 
of the Cattle Disease." Zandeh," Pay-A." 

This species of Glossina is extremely common in most .parts 
of the Bahr-el-Ghazal Province, and forms one of the most trying 
of "life's little worries" to the traveller in that part of the world. 
It is, however,rarely, if ever, to be Been in the forest regions round 
the" stations of Yambib, Zungumbia, N'Doruma, and Tambura'; 
and is also absent, or nearly so, in the Dinka stock-raising country 
between Shambe and Rumbek, and Wau and Meshra-el-Rek. 

The roads from M'volo to Meridi, from Meridi to the Bassum
boru river, and from Khojali to Wau can be said with justice to 
swarm with G. morsitans for the greater part of the year, and the 
mortality among transport animals working on these roads from 
"nagana" is in consequence enormous. ' 
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382 Investigations ~n the Bahr-el-Ghazal Province 

On the accompanying maps localities infected with G. 1not"sitans 
have been shown as far as possible by marking the place with 
an "M." 

(4) HABITS, &c., OF GLOSSINA PALPALIS. 

G. palpalis is in my experience very rarely to be found except 
in the immediate vicinity of the open water of rivers and pools, 
and it is also only to be found in such places when Qeep shade 
is afforded by large trees growing along the banks of the rivers 
and pools. It is also necessary that the foreshore running down 
to the water should be open, and not covered with papyrus, reeds, 
lilies, &c. 

The presence of steep banks, thick bushes, long grass, and 
especially of any kind of low-growing vegetation which covers the 
ground with leaves, is especialJy favourable to G. palpalis, but 
the shade of large trees is in my experience absolutely essential, 
as it has never been my lot to find this fly rtlong the banks of 
water-courses destitute of trees, even though appreciable shade 
may exist in such places from the presence of thick scrub and 
long grass. . 

Many of the rivers in the Bahr-el-Ghazal flow through papyrus 
swamps for long distances, and in such marshes G. palpalis is never 
to be fouhd, even though it may abound along other stretches of 
the same river where the banks are steep and well wooded. 

The absence of G. palpalis from papyrus swamps is usually, 
I believe, said to be due to there being no foreshore in such places 
even if open water exists, and also to swamp vegetation not 
affording sufficient protection from the rays of the sun. In my 
opinion a more important reason than either of these is the absence 
of dry ground in such places. . 

G. palpalis, as far as my observations go, usually when at 
r~st remains on the earth hidden from view by the leaves of any 
low-growing form of vegetation which may be present, or under 
cover of fallen leaves, and never settles for any length of time on 
the branches and foliage of trees and bushes. 

We now know also, owing to Dr. Bagshawe's most important 
discovery, that dry earth is necessary to the female flies for the 
deposition of their pUpal. In a papyrus swamp little, and in the 
rainy season no dry earth is to be found, and in consequence such 

'places afford no resting-place for this fly, and no suitable ground for 
the' females to deposit their pUpal. 

This appears to me to be perhaps the chief reason why G. palpalis 
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H. Ens 01' 383 

is not to be found in papyrus swamps, as a very appreciable shade 
is afforded by a tall well-grown papyrus, and trees are by no means 
invariably ab~ent from such places. An abundant food supply is 
also frequetitly present in papyrus swamps, as these places are' the 
favourite haunts of croc04iles and hippopotami, from which 
creatures, according to Professor Koch, G. palpalis obtains' a large 
part of the blood necessary to its existence. 

Very often in the Bahr-el-Ghazal Province a river for some 
parts of its course flows between banks, one of which is high and 
covered with large trees and scrub, while the other is swampy and 
fringed with papyrus; G. palpal·is can be found, often in large 
numbers, on the one bank, but never on the other. The Meridi 
ri vel' at Ganzio for about three miles of its course presents all the 
conditions described above under which palpalis is, and is not, to 
be found. 

G. palpalis p.as never come to my notice in any area by merely 
passing through it, and the casual examination of the banks of 
streams and pools is quite useless as a means of determining its 
presence or absence in such places. The fly, in my experience, 
does not, as a rule, immediately attack anyone entering its haunts, ' 
but an interval of time, which may amount to several minutes, 
often elapses before a single fly is seen. 

The interval of time referred to depends very largely ori. whether 
the place under observation is, or is not, one regularly frequented 
by human beings, such as a ford or watering-place near a village. 
In such a place in two or three minutes, or less, several flies will 
usually be seen, while in the case of an unfrequented part of a 
palpalis area it may be necessary to wait half an hour, or even 
m,ore;- befor,e a single specimen puts in an appearance. 

To determine whether G. palpalis exists in any suspicious 
locality it is necessary to sit down quietly in the deepest shade 
av~ilable near the margin of the open water of a stream or pool, 
and to wait there patiently for at least an hour before one can say 
with any degree of certainty that G. palpal-is is absent.' 

In choosing a place for making observations as to the existence 
or otherwise of these flies it is very necessary, if there is anJ wind 
blowing, to select a place weJl sheltered from it, as G. palpalis 
appears to object to wind almost as much as it objects to direct 
sunlight. Usually, ,after waiting a variable length of time in a likely 
place, two or three, or more, specimens will· be seen flitting quickly' 
and settling only,for a second or two; even with a net they are 
extremely difficult to catch off one's own person, as they are very 
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384 Investigations in the Bah1'-el-Ghazal Province 

shy and retiring, and usually settle out of sight on the inaccessible 
part of one's body. 

It is almost absolutely necessary, if specimens are to be obtained, 
to take a native with one, and to make him sit at a convenient dis
tance, and then to catch the fiies with a net as they settle on his 
body. In this way there is not much difficulty in obtaining speci
mens, but G. palpalis can never be said to be easy of capture. 

This employment of a native as a corpus vile is highly incon
sistent with the sermons one preaches to natives about the danger 
of allowing themselves to be bitten by these flies, and for a long 
time I have tried to be consistent, and to do without such 
assistance. 

To anyone with sufficient experience G. palpal'is can be iden
tified, without actually catching a specimen, by the peculiar buzzing 
noise it makes when flying, and by the quick darting way in which 
it flits from place to place when not actually engaged in sucking 
blood. 

It never appears to be very persistent in its attempts to obtain 
a meal of blood, and very frequently, too frequently from the collec
tor's point of view, it will disappear after one or two unsuccessful 
attempts have been made to capture it. In this way it differs very 
markedly from its relative G. morsitans. 

When seated waiting for the appearance of G. palpalis it is a 
good plan to instruct a native to disturb the fallen leaves and 
low-growing vegetation with a long cane; this drives the flies from 
their resting-places, and very often several will, in consequence, 
make their appearance and attempt to make a meal off the disturber 
of their repose. 

G. palpalis can, and often does, bite through clothing, but it 
naturally much prefers to feed off, the bare skin, and if one is 
accompanied by a native, who is usually in this part of Africa 
entirely naked except for a loin-cloth, it is quite noticeable how 
few flies will settle on oneself, and how, many will attempt to feed 
off the unprotected native. Clothing is undoubtedly a great protec
tion, although not by any means an absolute one, and from many 
careful observations I believe that white clothing confers the 
greatest degree of immunity from the attacks of these insects. 
This is a point of some importance to people living in or near 
palpalis areas, and who are in consequence exposed to the bites of 
these flies. 

With regard to the hours of the day during which G. palpalis is 
most active, these hours, in my opinion, depend very largely on 
the season of the year, and on the atmospheric conditions. 
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H. Ensor 385 

In the Bahr-el-Ghazal Province in the dry season G. palpalis 
appears to feed most freely between the hours of 8 a.m. and 11 a.m., 
and is not, as a rule, much in evidence after these hours. This is, 
perhaps, to be explained by the fact that in the dry season a stiong 
wind sets in daily about 11 a.m., and .continues blowing, until late 
in the afternoon; G. palpalis objects very strongly to wind, and 
in consequence, when a breeze springs up, it retires to the shelter 
of undergrowth, fallen leaves, &c. In the rainy season the hours 
during which G. palpalis can be said to be most active cannot 
be so definitely stated. 

When a day at this time of the year opens fine, with a bright 
hot sun and little or no wind, the hours during which G. palpalis 
is most in evidence are those which prevail in the dry season, viz., 
8 a.m. to 11 a.m. During rainy or dull weather the flies do not 
appear to feed at all, but I have often noticed them to be quite 
active late in the afternoon when a day which began with rain had 
cleared up, and the sun· was shining brightly. In consequence, 
it may be asst;lmed that, while in a palpalis area one is entirely 
safe at no hour of the day, after 5 p.m. the danger of being bitten 
by this fly is very small at any time of the year. 

(5) HABITS, &c., Ol!' GLOSSINA MORSITANS. 

This fly abounds in countless numbers in most of parts of the 
Bahr-el-Ghazal, and those districts of the province where its 
presence was not noted have already been mentioned. G. morsitans 
appears to feed most freely from immediately after sunrise until 
about 11 a.m., becoming again troublesome about 4 p.m., and con
tinuing to annoy both man and beast alike until the last ray of 
light has died out of the sky. It is extraordinarily greedy of blood, 
and appears to be quite indifferent to the chances of destruction 
when intent upon obtaining a meal of blood. G. morsitans does 
not seem to be dependent in any way upon water and deep shade 
for its existence, and is often to be seen in large numbers miles 
distant from the nearest stream or pool. These flies are, however, 
often seen to be extremely numerous near rivers; for example, the 
two worst roads in the province, with respect to the numbers of 
G. morsitans, are the roads from M'volo to Meridi and from Khojali 
to Wau, which roads follow the courses of the Naam and Sueh 
rivers. This is not due to water being necessary to G.morsitans, 
but to the fact that big game is found in great numbers along 
these rivers, and in consequence attracts the flies to such places. 
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386 Investigations in theBa1~r':'el-Ghazal Pro'vince 

G. morsitans is sometimes to be found in forest lands, hut never 
in large numbers, and appears to prefer lightly wooded plains 
covered with high grass. 

"i'his fly, unlike its relative G. palpalis, bites extremely freely in 
dull :, nd rainy weather, and swarms of them will follow a caravan 
of carriers or transport animals for miles, paying particular attention 
to the leading men or animals. The amount of discomfort which' 
these flies cause the traveller in the Bahr-el-Ghazal has to be experi
enced before it can be adequately realised. When marching through 
a district infested with them all the exposed parts of one's person 
quickly become covered with bites, which cause an intense and 
lasting irritation. It is quite impossible to ward off these attacks, 
and they have to be endured as one of the necessary evils of service 
in that part of the world. 

G. m01'sitans, as far as my experience goes, is most numerous 
soon after the first rains of the season have set in, and is least in 
evidence immediately after the grass has been burned off; they are, 
however, always very plentiful in very many parts of the province, 
and are one of the greatest obstacles to the development of the 
country, owing to the enormous mortality they cause among trans
port animals by infecting them with the trypanosome peculiar to 
., nagana." 

The blood supply of G. rnorsitans must be furnished for the 
most part by the countless herds of big game which exist in this 
province, but on roads frequented by transport animals and men 
these flies obtain from them no small portion of the blood necessary 
to their existence. 

(6) VARIATION IN NUMBERS OF GLOSSINA PALPALIS DURING THE 

,VET AND DRY SEASONS OF THE YEAH. 

In the Bahr-el-Ghazal G. palpalis is undoubtedly lUuch lUore 
numerous during the rainy than during the dry season. I make 
this statement with entire confidence, as I have passed both seasons 
of the year in this province, and have had many opportunities 
in many palpalis areas of noticing what a great diminution takes 
place in the numbers of G. palpalis after the dry season has set 
in. This diminution is due, in my opinion, firstly to the fact that 
in the Bahr-el-Ghazal at the beginning of the dry season the trees 
lose their leaves, ,and thus provide less shade for the protection of 
these flies; and secondly, that after a few weeks of dry weather forest 
fires rage through the country, and burn particularly fiercely along 
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the banks of rivers and pools, where the long, dry, thick grass and 
fallen leaves supply an abundance of fuel. By these fires millions 
of adult flies must be killed, and in addition it is probable that 
large numbers of their pupre are also destroyed owing to the heat 
generated by the slow burning of the dry leaves which may cover 
the ground in which they have been deposited. Immediately after a 
fire in a palpalis area, specimens of G. palpalis can, as a rule, only 
be discovered in those parts of the area which have for some reason 
or the other escaped the flames. 

When the dry season is far advanced many of the rivers cease 
to flow, and form pools, and it is only in the vicinity of these pools 
that G. palpalis can be discovered, and even in such places at this 
time of the year they are far from plentiful. Perhaps also during 
the dry season, owing to the somewhat unfavourable conditions, 
the fecundity of G. palpalis is much diminished. During the rains 
this species of Glossina can be found practically wherever the 
necessary conditions of open water and deep shade are to be 
found, and I have observed this fly during the rainy season in the 
neighbourhood of pools of water in a valley near the station of 
Madebe, all of which pools dried up during the dry weather, with, 
as a consequence, the entire disappearance of G. palpalis. The 
Zandeh natives living near these ponds informed me that they 
always dried up every year. Doubtless the disappearanee of these 
flies will be followed by their re-appearance with the onset of the 
next rains, and if this does happen it can only be due to some of 
the pupre, which have been deposited during the rainy season, not 
developing into adult Glossin(}} until the dry season has passed 
away, as these pools are situated nearly a mile distant from the 
nearest permanent palpalis area, that along the Madebe river, 
and the country intervening is more or less open, and in con
sequence unlikely to encourage immigration on the part of the 
flies from one palpalis area to another. 

(7) FOOD SUPPLY OF GLOSSINA PALPALIS. 

The blood necessary to the existence of these flies is undoubtedly 
obtained in great part from man in inhabited districts, a statement 
which is sufficiently proved by the large numbers of flies to 
he found round the watering-places near villages, but as the fly also 
exists in entirely uninhabited districts its food must be obtained 
from the big game which is extraordinarily numerous in such 
places. The animals most frequently seen near water are the 
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388 Investigations ~n the Bahr-el-Ghazal Province 

water-buck, bush-buck, roan antelope, hartebeest, buffalo, wart
. hog, and many varieties. of monkeys and baboons. 

In the southern part of the Bahr-el-Ghazal Province the 
numerous rivers which rise from the _ northern ,face of the Nile
Congo watershed are not sufficiently large to harbour many 
crocodiles and hippopotami. These creatures are, however, very 
numerous in the larger rivers, in the Naam, the Ibba and the Slleh, 
and must furnish G. palpal'is with a large proportion of its food 
supply . 

. It has lately seemed to me to be possible that the flies may 
obtain some of their food from large birds. I have formed this 
opinion because, while on the march from 'I'ambura to Wau, along 
the Sueh river, Captain. Brakenridge, R.A.M.C., Senior Medical 
Officer of the Province, called my attention to a large hawk perched 
on a tree near the river. On this bird, with the aid of a pair of 
Zeiss field-glasses, a fly, which was almost certainly a G. mOTsitans, 
could be seen, and it appeared to be trying to get under the wing 
of the bird, which was quite unconscious of its presence. Per
haps G. palpalis may in like manner obtain some of its food supply 
from the larger wading birds. 

(8) 'l'HE EXTENT OF 'I'HE "RANGE" OF GLOSSINA PALPALIS AND 

'rHE CO~DITroNS CONTROI,LING IT. 

In this report the word "range" means the distance to which 
G. palpalis will wander from the shelter ~f trees and scrub growing 
in the immediate vicinity of open water. 

The range of, G. palpalis, in my experience, depends upon the 
presence or absence of shade in the immediate neighbourhood of 
the palpalis area, together with the presence or absence of G. 
mOTsitans in the immediate vicinity of such an area. 

In the case of a palpalis area being situated along the banks of 
a stream or pool in a thickly wooded district, the flies are able to 
leave the shelter of the trees growing along the edge of the water, 
and to proceed for a variable distance away from the water without 
emerging into the direct rays of the sun. G. palpalis can and will 
do this if G. morsitans does not exist in the neighbourhood, but 
even under these conditions it is probable that the fly never 
wanders more than 10 to 20 yards from the water, unless induced 
to' do so.in the .hope of obtaining. a meal of blood by following 
a .man or some animal. If the. conditions of. shade near a palpalis 
area are favourable, but G. morsitans also exists" I find by 
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experience that G.palpalis never leaves the shelter of the trees 
growing round the water, and I believe, from observations on the 
behaviour of these two species of Glossina, that they possess definite 
spheres of influence, and never· encroach upon each other's hunting
grounds. 

N early all the palpalis areas enumerated in Section 2 of this 
report, with the exception of those at Yambio, Zungumbia, and 
those met with to the west of this last-named station as far as 
and including that on the Yobo river at Tambura, are situated in 
country which contains G, morsitans always in considerable and 
sometimes in enormous numbers. It follows, therefore, that the 
palpalis areas situated in what may be called the "Morsitans 
Country" can be described as possessing length with extremely 
little· breadth, as the flies in them, owing to the presence of 
G. morsitans in the neighbourhood, are confined strictly to their 
own particular sphere of influence-that is to say, to the shade of 
trees growing along the banks of streams and pools, I have on 
several occasions caught large numbers of tsetse-flies when seated 
in the shade of trees growing a yard or two from the edg~ of the 
banks·of a river which I knew harboured G.palpalis in considerable 
numbers, and on every occasion all the tsetse-flies captured belonged 
to the species G. morsitans. The converse of this also holds good, 
and I have never been able to capture specimens of G. morsitans 
in a palpalis area-that is to say, in the ,shade of trees growing 
along the banks of a stream or pool, even though countless numbers 
of these flies were to be found immediately beyond the edge of the 
banks of such a stream or pool. 

In their enthusiasm for blood-sucki~g, many flies of the species 
G. morsitans will often follow one into a palpalis area; but· they 
almost invariably disappear in a minute or two, their place being 
taken by hungry specimens of G. palpalis. 

ThEj range of G. palpalisfrom areas situated in parts of this 
province where G. morsitans either does not 'exist, or is very rarely 
seen, is sometimes considerable, and at Yambio and Zungumbia, 
I have several times noticed specimens of this fly in the forest 
about two or three hundred yards from the nearest pool; the hope 
of obtaining a meal of blood having evidently in these cases induced 
them to follow human beings to such a distance from the immediate 
vicinity of water. Flies found at such distances from water are,. 
however, very few in number, and the normal range of G. palpalis 
in the absence of G. morsitans is probably not more than from ten 
to twenty yards. 

28 
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390 Investigations in the Bahr-el-Ghazal Province 

Solit~ry sp~cim~ns ~f. G. palpalis are sometimes ~et with in 
houses 'situated long distances from the nearest palpalis area, and 
surrounded. by a zone of cleared ground. The presence of these 
flies in such places should, perhaps, be regarded as accidental, and 
those seen are probably flies which have developed from pUpal 
which may have been carried up in the roots of grass used for 
repairing .the roofs of the houses, or brought up from a palpalis area 
in some other way. 

(9) THE EXISTENCE OR OTHERWISE OF SLEEPING SICKNESS IN 

THEBAHR-EL-GHAZAL PROVINCE. 

During the period of eleven months in which investigations 
have been carried out in the Bahr-el-Ghazal, over 4,000 natives 
living in the district adjacent to the Congo Free State and French 
Congo froptiers have beeri examined for the presence of symptoms 
due to sleeping sickness, and only nine persons were discovered 
who were suffering from enlargement of the cervical glands to a 
degree which could in any way be described as suspicious of this 
disease. The operation of gland puncture was performed on four 
of these cases with a negative result; the other five refused to 
submit to the operation, and for obvious reasons no pressure was . 
. applied to induce them to submit to it. 

A slight, usually ve,ry slight, degree of enlargement of the 
·cervical glands is sometimes noticeable among the natives in this 
part of Africa, but it is, in my opinion, entirely unconnected with 
trypanosomiasis, being due to irritation caused by pediculi, which 
are' very common among the natives in the Bahr-el-Ghazal, 
especially among those who wear their hair in fantastic patterns, 
the preservation and adornment of which are incompatible with 
cleanliness of the scalp. 

: The enlargement of the cervical glands in the nine cases 
mentioned .above .was of a slight degree only, but as aprecau
tionary measure gland puncture ~as performed on those willing 
to submit. to it, with. the :result that no trypanosomes could be 
found in . t:he gland juice. 

The'method . ofpuricture employed was that described by 
Capt'ain ·Grayamd the late Lieutenant Tull6ch, and if the opera
tion. is . carried _ouLexactlyas described by them no difficulty 
whatever .isexperiericed in obtaining a. drop - of gland juice 
sufficiently .large for. microscopic examination. The blood of a 
large number of natives living near the Sudan Goverriment Station 
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,at Meridi was examined microscopically, and in no case were any 
trypanosomes seen, the only parasites which came to my notice 
,in films of fresh blood being the Filaria nocturna and F. diurna. 

In connection with filaria, it may be of "interest to mention 
-;thatFilaria noctu1'1W is very common amongst the natives in the 
;south of the Bahr-el-Ghazal Province, but they seem to suffer 
.from the results of its presence to a very slight extent. Lymph 
,:glands in the groin are to be seen, but are not common, and 
only one case of elephantiasis has come to my notice. 

Attempts to obtain blood films from natives living far away 
from the Govern~ent stations usually ended in failure, as most 

,of them, when invited to supply a drop of their blood for scientific 
purposes, "st09d not upon the order of their going," but left 

,at once. 
It is only in the neighbourhood of Meridi that the natives 

have any confidence in, or affection for, the Government officials, 
and this is to be explained by the fact that in the Meridi district 
the population is composed 0.£ people known collectively as the 
Gebelowi tribes, because they are said to have originally come 

.from the banks of the Bahr-el-Gebel (the ,Vhite Nile) in the 
Lado Enclave. These races have been released from the cruel 
,tyranny of the Zandeh Sultans as a result of our occupation of 
. the Southern Bahr-el-Ghazal, and really appear to be grateful 
for what has been done for them, and to be very friendly to the 

,Government in consequence. These Gebelowi races also have 
confidence in our methods of treating diseases, and attend the 

,Civil Hospital at Meridi in large and ever-increasing numbers. 
In addition to the examination of natives wherever possible, 

most of the principal chiefs in the southern and western parts 
of the province were personally questioned as to the existence 

. of sleeping sickness among their people, which in this part of 
Africa is known as the "French disease," because the people 
first heard of and noticed it among the troops of the Congo 
Free State-the natives not discriminating between French and 
Belgian nationalities. Most of the chiefs know the early symptoms 

,of sleeping sickness, and they were carefully explained to those 
who declared themselves to be ignorant of them. They one and 

. .all declared that up to the present sleeping sickness does not exist 
among the people over whom they rule. . 

This evidence can be considered as of some value in respect 
,to that part of the country lying between Ire, on the east, and 
Madebe, on the west, as in this part of. the _ province the natives 
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392 investigations in the Bahr-el-Ghazal Province 

are well disposed towards the Government, most of them belonging 
as has been previously mentioned, to one or other of the Gebelowi 
tribes, while the powerful Zandeh Sultan, Mangi, who lives near 
Madebe, can also be considered as friendly. 

Such evidence is, in my opinion, of little value with regard 
to the districts round Yambio, Wo, Gindoo, Bekki, and N'Doruma's 
Post, where the chiefs, although under the Sudan Government, 
and made to respect the" Pax Britannica," are anything but well 
disposed towards it, as our occupation of the country has in their 
case resulted in the total abolition of their favourite pastime of 
raiding tribes weaker than themselves, and has also prevented. 
them from indulging their natural inclination for cruelty. My 
travels in this part of the Bahr-el-Ghazal have been practically 
useless, as far as getting into touch with the natives is concerned, 
as the people for the most part avoided me as much as possible. 
In this part of the province it is very possible that if cases of 
sleeping sickness exist at the present time, or should occur in the 
near future, no information whatever will be given to the Govern
ment. The people also dwelling near Yambio take little advantage 
of the facilities for medical treatment afforded to them; this is 
probably due to the chiefs discouraging their people from attending 
for treatment at the Civil Hospital. However, this unsatisfactory 
state of affairs can be said to be slowly improving, and it may 
with confidence be expected that in the course of two or three 
years the suspicion of the people will disappear in proportion to 
the decline of the influence of their chiefs. 

One chief, M'Vutoo, who is so often wl:ongly referred to as 
N'Doruma, and whose chiefdom is situated in the south-west of 
the Bahr-el-Ghazal, along the Sudan and Congo Free State frontier 
line, told me that he had been informed that the natives in the 
Congo Free State were attacked in large numbers by sleeping 
sickness. It is, however, impossible to say how much truth there 
may be in this man's statement. 

This denial of the existence of sleeping sickness among their 
people on the part of the various chiefs, taken in conjunction with 
the fact that no cases of the disease among the natives came to my 
notice, may on the whole be accepted as fairly strong evidence 
that no cases presenting symptoms of the disease at present exist. 
in the Bahr-el-Ghazal; but, owing to the long period of time 
-several years according to some authorities-which may elapse 
after inoculation· with the trypanosome peculiar to this disease 
before the onset of the first symptoms, it is very possible and, for 
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reasons which will now be set forth, even probable, that incipient 
cases, as yet showing no glandular enlargement or other symptoms, 
may exist in the south of the Bahr-el-Ghazal Province. 

This part of the province was occupied for a period of about 
three years by troops of the Congo Free State. Their stations 
were situated at Ewe, Ire, Ganzio (Bel Air), Yango, Madebe, Wau, 
Gindoo; and Bekki. All of these stations, which are shown under
lined on the accompanying map of this part of the province, were, 
with the exception of Yango, until quite recently occupied by 
·Congolese troops. 

Several cases of sleeping sickness occurred among the garrisons 
-of these posts, the disease, of course, having previously been 
acquired during service in the Congo Free State or the Lado 
Enclave. I saw one case of this disease at Ganzio, and proved 
the diagnosis to be correct by microscopical examination of the 
blood . 

. My information regarding the occurrence of the other cases 
is derived from Belgian officers whom I have met in the course 
of my journeys, and whose kindness and courtesy to me, on all 
.occasions when I have come into contact with them, I now take 
the opportunity of acknowledging. During the Belgian occupa
tion of this portion of Sudanese territory the natives living near 
their posts were largely employed as carriers, and were thus brought 
into close contact with the Congolese troops. It is only reason
able to suppose that many of these soldiers had trypanosomes in 
their blood, and as we now know that G. palpalis abounds in that 
part of the Bahr-el-Gbazal under discussion, it is only too probable 
that some of our natives have acquired the infection of sleeping _ 
sickness through their association with Congolese troops, and will 
in due course develop symptoms of the disease. 

This is the more probable when it is remembered that carriers 
and their escort when on the march are naturally halted for water 
and rest; when the heat of the day begins, in the shade of trees 
growing along watercourses; that is to say, are halted at the time 
and in the places where infection is most' likely to occur through 
the agency of G. palpalis. 

From the above considerations it appears to me almost too much 
to expect that all our natives have entirely escaped infection with 
the trypanosome of sleeping sickness, and I believe cases of this 
disease may be expected to occur in the near future among the 
tribes dwelling in what was formerly the territory in dispute 
between the Congo Free State and Sudan Governments. In con-
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elusion, for the reasons stated, the questiori as to whether sleeping 
sickness exists at the present time in the Bahr-el-Ghazal cannot 
be answered either in the affirmative or in the negative. 

(10) THE PROBA1HLITY, OR .OTfIERWISE, OF SLEEPING SICKNESS. 

BECOMING PREVALENT IN THE BAHR-EL-GHAZAL PROVINCE. 

It can be considered as certain that sleeping sickness exists,. 
and is likely to increase, in the Lado Enclave, Congo Free Stater 

and French Congo, but unfortunately there is no· definite informa
tion to hand with regard to the extent of the infection in these 
territories, or as to whether the disease is prevalent among the 
tribes dwelling near the frontiers of the Bahr-el-Ghazal Province. 
We know, however, that it has made its appearance in the above
mentioned territories, and, as the Bahr-el-Ghazal abuts on all three 
of them, it is very probable that ~leeping sickness will, sooner or 
later, be brought across the frontiers, supposing that this has not. 
already occurred. 

Sleeping sickness will probably be introduced into the Bahr-el
Ghazal from the Congo Free State, and not from French Congo r 

. or that part of the Sudan at present ieased to His Majesty King 
Leopold, the Lado Enclave, for the following reasons :-

Between the Bahr-el-Ghazal and the Lado Enclave is a wide 
tract of uninhabited country which is, rarely traversed by natives" 
as no intertribal trade can be said to exist. The contrary is, 
however, true with regard to the Bahr-el-Ghazal Province and 
the Congo Free State. 

The tribes dwelling on each side of the Nile~Congo watershed, 
which constitutes the frontier line between the Sudan and the 
Congo Free S~ate, are for the most part of the Zandeh race; 
intercourse between our natives and those under the sovereignty 
of the Congo Free State is very free, and it will be found quite 
impossible to prevent it, supposing that it should in the future 
be considered advisable to do so. Intertribal intercourse in the 
Bahr-el-Ghazal is now everywhere much freer than formerly, 
owing to the Anglo-Egyptian occupation of the country having 

, put an end to the almost constant warfare which formerly prevailed 
I among the various tribes, and this intercourse will become even 

free:r in the future as the country is developed and trade increases. 
The same is also doubtless true of the northern territories of the 
Congo Free State. 

The Nile and Congo watershed presents, unfortunately, no 
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natural barrier such as a range of high mountains; indeed, when 
travelling in this part of Africa one is often in doubt as to whether 
the frontier, that is to say the watershed, has been crossed or not, 
as, with the exception of Mount Baginze and a few other isolated 
mountains, the watershed is nowhere definitely marked, and is 
really represented by one of the several low ridges met with when 
travelling south towards the Congo Free State. . 

One can only be sure that the frontier has been crossed by find
ing a stream which definitely flows to the south. In consequence, 
infected natives may, and probably do, come into the Sudan from 
the Congo Free State, and in this way sleeping sickness is almost 
certain to be carried into the Bahr-el-Ghazal, if it has not already 
found its way there. The number of infected natives at present 
who may visit our territories must be smaJl, but in the future, if 
sleeping sickness increases to any great extent among the natives 
in the Congo Free State, in all probability large immigrations into 
the Bahr-el-Ghazal will take place on the part of the natives in the 
infected districts, in the hope that they will escape the disease by 
immigrating to a country which is free, or nearly free, from it. 
Such immigrations will be impossible to control, liS, owing to the 
great extent of the frontier, and the slender manner in which it is 
policed by both the Governments concerned, mere orders to natives 
to stay in their own districts will almost certainly be disregarded. 
If such immigrations take phice on the part of the natives in the 
hope of escaping, the disease in question, nothing can prevent 
sleeping sickness from probably becoming widespread in the Bahr
el·Ghazal unless proper precautions are taken to limit it before, and 
not after, the disease has become common among the natives living 
in this province. 

Sleeping sickness is stated to have found its way into the 
French Congo by extension from the Congo Free State,but it can 
hardly yet have made much progress in that part of the French 
Congo which borders on the Sudan, and it is not probable that the 
Bahr-el-Ghazal will be invaded by the disease from this quarter 
before· several years have elapsed, especially when it is remembered 
that the tribes living along this frontier line are for the most part 
still independent, and on this account in all probability limit aU 
intercourse with their neighbours to occasional raids upon them. 
This action on their part certainly prevents intertribal intercourse 
froni becoming free, and in this way checks the spread of 'sleeping 
·sickness. 

It is the civilisation of Africa, with the consequent increase of , 
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trade and improvement of the means of communication, that has 
enabled sleeping sickness to overrun the Continent by extension 
from the West . 

. In conclusion I believe that the chief danger at present, 
and for some time to come, lies in the extension of the disease 
from the Congo Free State, and it would be carrying optimism 
to an unjustifiable extent to hope that the Bahr-el-Ghazal will 
€ntirely escape the ravages of this disease, especially when the 
€xperience of other countries has taught us that it almost invari
ably, sooner or later, makes its appearance in districts where 
G. palpaZis is to be found, and where free intertribal intercourse 
€xists. Such a district is the Bahr-el-Ghazal Province of the 
Anglo-Egyptian Sudan. 

{ll)REMARKS, &0., ON THE MEASURES TO BE ADOPTED TO LIMIT 

THE SPREAD OF SLEEPING SICKNESS IN '!'HE BAHR-EL

GHAZAL. 

Sleeping sickness, as far as our knowledge of the disease at 
present extends, is, certainly for the most part, transmitted fronl 
man to man by means of the G. palpalis. 

G. morsitans is, I believe, generally considered· not to be a 
carrier of this disease, although it certainly is the carrier of that 
very similar disease which is so destructive among our transport 
animals, and which is known in the Sudan as "nagana." Experi
ments are, I believe, in progress in other parts of Africa with the 
object of ascertaining if it is possible for the trypanosome of 
sleeping sickness to be transmitted from man to man by this fly; 
and it is sincerely to be hoped that it cannot be so .transmitted. 
If it should' prove to be capable of transmission by G. morsitans, 
and sleeping sickness should make its appearance to any great 
€xtent in this province, it is to be feared that, owing to the 
·enormous numbers of G. morsitans which exist in many districts, 
the human race will almost cease to exist in such places. 

Efforts to prevent or to limit the spread of sleeping sickness 
must in the first place be directed towards banishing the fly as far 
as possible from inhabited districts. We know from the experience 
of the Uganda Protectorate that the best way of making a place 
palpalis-free is to clear away all trees and scrub from the banks 
of rivers or pools near which G. palpalis abounds: that is to say, 
io depriveth~se flies of the shade necessary to their existence. 

His manifestly impossible to cut down all the timber growing 
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H. Ensor 397 

along the banks of all the rivers and pools in the Bahr-el-Ghazal 
Province, but as the range of G. palpalis from water is very small, 
it follows that all that is necessary to protect people living in 
a town from the attacks of t.hese insects is to clear away all trees, 
&c., from the vicinity of watering, washing and bathing places for 
a radius of at least fifty yards from such places. This is not a very 
great undertaking, and has been already carried out, on my recom
mendation, by Captain Teacher at Yambio, and by Captain Spencer 
at Ganzio, arid has' been entirely successful as far as Ganzio is 
concerned, At Yambio, however, the conditions are such that it 
will be extremely difficult to make the station palpalis-free, and, in 
spite of the great amount. of work 'the garrison has done under 
Captain Teacher's supervision, I am inclined to think that the 
troops will again be exposed to the attacks of G. palpalis as soon 
as the oncoming rainy season shall have set in, with the consequent 
increase in the numbers of these insects. On accourit of this I 
wrote to the Governor of the Bahr-el-GhaziIProvince, stating that 
this station should be abandoned, and another one built at some 
convenient place in the neighbourhood where the coIiditions are 
such that it can be made palpalis-free. 

In addition to the clearing away of all shade near watering
places, orders must also be issued that water is only to be drawn 
between the hours of 5 a.m. and 8 a.m., and from 4 p.m. to 6 p.m., 
and, as far as possible, all washing and bathing should be confined 
to these hours, which are the hours of the day during which G. 
palpalis is known to be least active. 

It is imperative, in my opinion, that the officers in command of 
all Government stations in the Bahr-el-Ghazal Province should be 
ordered to make arrangements immediately on these lines for the 
purpose of safeguarding the troops and civilians living in such 
stations from the attacks of G. palpalis. 

When the question of the prevention of the spread of sleeping 
sickness among natives living in their own villages, and under the 
immediate rule of their own chiefs, comes to be considered, it will 
be found to be a very serious question, and one of immense diffi
culty. In my opinion the best' way of carrying out precautionary 
measures in the native villages will be to make each ruling chief, 
or sultan, as he is called in the Southern Bahr~el-Ghazal, attend at 
the nearest Government station in order that he may see for him
self what measures are necessary to prevent his people from being 
bitten by G. palpalis, and to give him a small yearly subsidy, which 
he is to understand will only be paid to him on the condition that 
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398 Investigations ~nthe Bahr-el-Ghazal Province 

, the' watering-places near his villages are kept free of tre~s and 
,scrub, and that he immediately reports all suspicious cases of 
, sleeping sickness to the nearest Government official. If this work 
. be not done, or is neglected to some extent, he is to los~ the whole 

or part of his subsidy, and if he be found to be either unwilling or 
unable to carry out the work required of him, he should be deposed 

, and another chief appointed in his stead. An arrangement of this 
, kind might have some effect, and, the danger of being bitten by 

G. palpaHs must also be continually impressed upon both chiefs 
and people alike. The more intelligent Zandehs are quite aware 
of the. difference between the two species of tsetse-fly to be found 

, in the Bahr-el-Ghazal, and, as has been mentioned before, G. palpalis 
is in their language called" N'gunga " and G. morsitans "Pay-a." 

Sleeping sickness, when it makes its appearance in the Bahr
el-Ghazal, will probably be disseminated to a great extent by 
carriers, unless measm:es are taken to prevent it. Carriers are 
collected as required by the Government from large areas, and it 
will be quite possible in the future that 3 to 4 per cent. of such 
carriers may be suffering from trypanosomiasis even when they 
may present no definite symptoms whatever. _ 

Carriers, when on the march and halted for water and rest during 
the heat of the day, naturally, unless prevented, go down to the 
water to drink and to rest in the shade of trees overhanging' the 
water; that is to say, to rest in a palpalis area in the majority of 

, cases; and in this way previously healthy natives will become 
infected from their already diseased fellows through the agency of 
G. palpalis. In consequence, unless careful precautions are taken 

,to prevent it, the Government, in employing carriers, will at the 
same time be spreading a disease which it is its duty to suppress 
by every means at its disposal. 

The following precautions are accordingly necessary, and should 
be carried out with as little delay as possible :-The halting-places 
on the Government roads are known, and everyone of these 
halting-places must be treated as if it were a station in the occu
pation of troops. The watering-places in use must be cleared 
of all.trees, scrub, &c., for a radius of at least fifty yards, and rest
houses for the use of carriers should also be constructed. Most of 
the halting-places on the roads already have rest-houses for the use 
of officers and other officials. The rest-hou8es for officers, troops, 
carriers, &c., should be built on .a cleared area of ground situated 
at 'least '~WO yards from the nearest palpalis area, i.e., from the 
nearest water. '1'he houses for the use of carriers should consist 
of l~~g, well-thatched sheds, open at the sides. 
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Orders should be issued to those concerned that on the arrival 
of a party of carriers at one of these halting-places they should be 
marched down to the cleared watering-place, and when they have 
,obtained the water they require they should be taken to their rest7 
houses, and L!lade to understand that they are on no account to 
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leave them, and wander about the banks of the river or poo~ which 
forms the water supply. Carriers will not object to these orders 
as the shade afforded by a good rest-house is much preferable to 
that of trees. 

The accompanyi~g diagram of one of the proposed halting-places 
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400 Investigations in the Bah1'-el-Ghazal Province 

to be established on all Government roads in the Bahr~el-Ghazal 
will perhaps explain what is meant by the above. 

All carriers collected in the southern districts 6f the Bahr-el~ 
Ghazal before being allowed to leave the station at which they 
have been mustered, should be examined by a medical officer for 
symptoms of sleeping sickness, enlarged cervical- glands, &c., and 
all men presenting any symptoms suspicious of the disease should 
be detained and the suspicions set at rest by examining the gland 
juice for trypanosomes. 

In the future, if sleeping sickness succeeds in establishing itself 
in the Bahr-el-Ghazal, segregation of those attacked by the disease 
will have to be attempted. On this account I believe that every 
care should be taken of the old Congolese forts at Ire and Gindoo. 
They are well suited for use for this purpose, as they are both 
situated in the palpalis-free districts, at no great distance from our 
stations of Ganzio and Yambio respectively. 

The precautions outlined above, if carried out properly, should 
certainly prevent natives from becoming infected with sleeping 
sickness while engaged in carrying, aJ:td should also prevent the 
disease from making its way into the interior of the province by 
means of such carriers. The danger of sleeping sickness, being 
introduced into the interior of the Bahr-el-Ghazal is enhanced by 
the fact that the two principal roads connecting the southern 
districts with the interior follow the courses of the N aam and S ueh, 
and that G. palpalis is to be found along the banks of both these 
rivers. This has already been referred to in Section 2 of this 
report. The road from Khojali to Wau is not used' in the rainy 
season, as at that time of the year enough' water is to be found on 
the shorter and more direct route which lies to the east of the river 
road. In the dry season, however, all transport uses the river road, 
and it is imperative that rest-houses should be constructed, as 
suggested above, so as to diminish the chances of travellers becom
ing infected with sleeping sickness in the future. At present no 
rest-houses of any kind have been constructed along this road. 

The route from Meridi to M'volo is used all the year round, 
and possesses fairly good rest-houses situated outside the range of 
palpalis, but little or no clearing 'has been done round the watering-
places. ' 

The station of M'volo must be made entirely palpalis-free, as it 
is used as a place of rest fora day or two by carriers from the South 
en route to Sham be or Rumbek, and on this account, if it is not 
very carefully made palpalis-free, may become a centre for the dis-
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H. .Enso'r 401 

semination of sleeping sickness. If it should be found impossible 
to make M'volo. palpalis-free, and from my experience of it I 
am inclined to think there is some possibility of this, the station 
must, at any cost or inconvenience, be removed to some place in the 
vicinity where the conditions are such as to enaple palp~lis to be 
got rid of. 

We may be, and probably shall be, unable to prevent sleeping 
sickness from crossing the frontier into the Sudan, but with care 
we ought to be able to limit its spread, and at the least to con
fine the disease to the southern districts of the Bahr-el-Ghazal 
Province. In order that the precautionary measures outlined 
above may be properly carried out, it.is absolutely necessary that 
a British Medical Officer of th~ Medical Corps; Egyptian Army, 
should be appointed permanently to the southern Bahr-el-Ghazal, 
and he should be provided liberally with money and tools so that he 
may ·be enabled to hire labourers to carry out any work which the 
Sudan Sleeping Sickness Commission may consider necessary, 
efficiently and independently. 

The question of appointing a Medical Officer for this duty is, 
I am aware, one that is entirely outside my province, but I beg to 
repeat that I consider the appointment to be absolutely necessary, 
especially when the fact that this part of the Sudan is now threat
ened with what is one of the most fatal of all African diseases is 
taken into consideration. 

Any expenditure on precautionary measures maybe objected to 
on the grqunds that the Commission has so far failed to prove the 
presence of sleeping sickness among the natives in the Bahr-el
Ghazal, and that on this account precautions should be postponed 
until the disease is actually known to exist. The investigations of 
the Sudan Sleeping Sickness Commission have undoubtedly shown 
that there is every reason to anticipate an outbreak of this disease 
in the Bahr-el-Ghazal, and on this account it is certainly most 

. important that the Sudan Government should act in accordance 
with the well-known proverb that "forewarned is forearmed." 
It will be found an immense help, in the only too probable event of 
an epidemic of sleeping sickness making its appearance in the 
Bahr~l-Ghazal, to have a system of precautionary measure!? already' 
in existence, and the est~blishment of such a system with as little 
delay as possible may r~~sult in the saving of thousands of lives in 
the future. 
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