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®rtginal <.tommunicattona. 

THREE Y~JARS IN CENTRAL ANGONILAND WITH THE 
SLEEPING SICKNESS COMMISSION.1 

By MAJOR·GENERAL D. HARVEY, C.B., C.M.G., C.B.E., K.H.S., 
Director of Pathology. 

MR. PRESIDEN'.r, LADIES AND GENTLEMEN,-When my friend, your 
President, Dr. Fleming, asked me to come here this evening and give you 
an account of some of my experiences in the Service, I very gladly complied, 
and for several reasons. 

As I daresay you are aware there has been, since the war, a dearth of 
candidates of the right type for the Medical Services of the Navy, Army, 
and Air Force, and it has been put forward as one reason for this scarcity 
that the spirit of adventure is no longer to be found among the youth of 
this country. Such a plea might possibly be put forward for the older 
men who have passed through the great adventures of the World War
they quite conceivably have experienced all the adventures they want
but in view of the wonderful feats of flying, motoring and exploration' which 
have been accomplished since the war, I prefer to think that it is not so 
much the lack of the spirit of adventure, but rather the lack of, or want of 
knowledge of, the opportunity for adventure which keeps the younger men 
at home. Given the opportunity the youth of to-day, to my mind, is just 
as ready for adventure and the open road as his predecessors. 

Therefore, when considering the selection of a subject for my talk 
to-night it occurred to me that it might be appropriate and of interest if I 
gave some account of my experiences with one of the Royal Society 
Commissions for the study of sleeping sickness and trypanosomiasis in 
Central Africa. The idea at the back of my mind was that it might serve 
to demonstrate to those of you who are not already aware that the duty of 
a medical officer in the Army in peace time is not confined to seeing the 
morning sick, or a few hours duty in the hospital or office, but on the 
contrary, that the way is open for much interesting work and sport ill out
of-the-way parts of the world which ar~ inaccessible except to the heir to 
the Throne or the multi-millionaire. 

The subject of my address has been given as "Three Years in Central 
Angoniland with the Sleeping Sickness Commission." 

It so happened that in the year 1911 I was proceeding home on leave 

1 An address delivered to' the Medical Society" of Ht. Mary's Hospital, Paddington, 
February, 1930. 
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D. Harvey 333 

after five years in India. As we passed through the Suez Canal I 
remember remarking that this was my third time of making the passage 
and that it would be a long time before I came east again. However, 
within six months I was out again and making the east and south passage 
once more, as before my leave had expired I received a telegram asking me 
if I would jointbe Commission about to proceed to Nyasaland to continue 
the work on sleeping sickness and trypanosomiasis already done in Uganda, 
and specially to investigate the new type of sleeping sickness recently 
discovered in N yasaland. 

I readily accepted. We embarked on tbe Union Castle s.s .. , Gaika " 
at Marseilles on the November 9, 1911, our first port of call being at 
Naples, a most magnificent bay, witb won,derful scenery, the great active 
volcano on one side and the island of Capri guarding the entrance. But 
the city itself, at close quarters, is disappointiug, although the Aquarium 
and Museum are well worth a visit, and especially, and above all, the buried 
city of Pompeii, where one can see tbe ruts in the stones of tbe narrow 
streets, grooved by the chariot wheels and the mark of the left band on tbe 
side of tbe stone drinking fouutains where the Pompeians leant to drink. 

The next· point of interest was the passage through the Straits of 
Messina where we saw the ruins of the city, the result of the great earth
quake in 1908. Little attempt had so far been made to rebuild the city 
for fear of fresb sbocks, but since then tbe city has been entirely rebuilt, 
and in tbe last twenty years only minor 'quakes have occurred. 

Then the Canal again, and' at night with tbe great searcblight on the 
bow of the ship which lights up the sandy banks till, by contrast with the 
ultramarine of the sky, they look as white as snow. Eighteen hours in 
all, as a rule, it takes to pass through and only in tbe Bitter Lakes is it 
possible to put on any speed at all; frequently we bad to "·tie up" at the 
side to allow another steamer to pass. Only at certain spots in the Canal 
can two large steamers pass and one of tbem must be stationary, otberwise 
the steering is so difficult that one or other will ram tbe bank. 

Then the Red !::lea, which belied its name, because at tbat season of the 
year the climate altbough hot was not unduly so. 

On our way we called at Port Sudan, the starting point of the railway 
to Kbartoum, and one of tbe most out-of-the-way and remarkable ports in 
the world. On approaching from tbe sea nothing can be seen but sand and 
red-bot-Iooking hills of bare rock, with no sign whatever of vegetation, and 
beyond tbe desert stretching as far as the eye can see. But on nearer 
approach a few small houses, with red painted corrugated iron roofs, could 
be made out and some tall structures which turned out, on closer inspec
tion, to be tbe jibs of some modern electric cranes such as one sees at well
equipped home ports. The ship moored alongside the stone jetty and the 
cargo was rapidly whipped out. We bad a stroll round the place, but 
there was reaUy nothing to be seen beyond a few shops run by Levantines 
of the usual type. lam speaking, of course, of twenty years ago, and I 
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334 Sleeping Sickness Commiss1'on in Central A ngoniland 

daresay changes have taken place; but the chief thing one noted was the 
contrast between the desert surroundings and the electric hoists. 

Our next African port of call was at Mombasa-a very different pro
position, because here one is getting very near to the equator, and a constant 

. succession of thunder-storms gives a good supply of rain, so that the whole 
place is embowered in the green of palms and other trees. The harbour 
itself, called Kilindini, is at the back of the island, and the entrance 
between two high buttresses of coral is a most impressive sight, and you 
could, as the saying goes, toss a biscuit from the ship to either shore as 
she glides in under her own power. 

On pass'ing through the winding entrance a beautiful land-locked bay 
is opened up and here we anchored and transhipped the cargo to lighters 
and so to shore. 

A peculiarity of Mombasa is that all the roads are deep in sand, so 
much so that it is quite impossible to walk or even ride on a donkey any 
distance, and locomotion is provided by means of light railways and 
trolleys. Every private house has it~ own branch lille and private trolley. 
You jump on one of these and are propelled along by two strong Africans'; 
when they come to the top of an incline they give you a push, leap on at 
the back and off you go, flying down, very often coming off the rails at 
the foot into the sand, but they lift you and your trolley back on the line 
and on you go again. 

The most picturesque building to be SElen is the old Portuguese fort; 
simpar forts are to be seen all down this coast, at Mozambique, etc. 

The island of Mombasa is connected by a long trestle bridge to the 
mainland and along this bridge the railway is carried. Trains starting 
from Mombasa climb up to the plateau and reach Nairobi in about thirty
six hours. In the early days Mackay of Uganda and his companions took 
two years'to do the same journey on foot and only one of the white men 
of the party survived to reach their goal at Victoria N yanza. 

Zanzibar is not far off and we called there also. This is a most 
interesting place; a really ancient Arab city with fine tall white buildings, 
very narrow streets and most wonderful carved doors to the houses
nothing of the tin town about it. Another feature is the beautiful woods 
of clove trees which cover much of the island near the town. 'fhe only 
blot on the landscape is the Palace of the Sultan, which is a modern 
building ill what I believe is called" rococo" style. 

In the old days Zanzibar was the great outlet for the slave trade and 
the slave routes of East Africa came down to the coast near Dar-es-Salaam. 
You will remember the old Punch cartoon where Disraeli and the Sultan 
are shown dressed in Arab costume, and Disraeli is remonstrating with the 
Sultan for allowing the slave trade to continue, and the Sultan says" Ah ! 
Sheik Ben Dizzi, Conservative Party very strong in Zanzibar." Indeed, 
so strong were the local Conservatives that it was only of recent years 
that the slave trade has been finally put an end to. 
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D.·Ha'rvey 335 

Further down the coast we came to Port Amelia in Portuguese East 
Africa, a wonderful natural harbour, but, as is the habit of the locality, 
entirely left to nature. The harbour has a diameter of neady five miles. 
of deep water with a narrow land-locked entrance and could shelter the 
entire Fleet with ease; but there are no docks, no quays, no cranes, except. 
those of the ornithological variety, and only a few scattered houses. This 
description refers to twenty years ago, but I heard from a friend who had 
visited the place a few years ago that conditions are unaltered. There was 
a proposal to build a railway from here up to Lake Nyasa, but nothing has 
yet come of it. 

A few days later we approached the coast again at Chinde, but all we 
could see was a line of breakers and a few palm trees. We anchored a few 
miles off the coast and were taken ashore in a powerful tug. Chinde is 
one of the navigable mouths of the Zambesi, and at that time was the 
only one. On approaching nearer the coast we saw that there was a long 
sand-bar with the rollers breaking on it. We rounded a point and passed 
in behind the bank into the fresh water of the rivet· and anchored a few 
yards from the beach, where we could see a few corrugated iron sheds and 
houses. 

As soon as the boat came alongside I felt quite at home, for everyone 
spoke with a broad and unmistakable Glasgow accent. The reason for this 
is interesting. Originally, as you may know, Nyasalandand the Zambesi. 
were first opened up owing to the travels and exploration of David 
Livingstone, tbe Scottish missionary doctor, and in his footsteps came other 
missionaries sent out by the 8cottish Church Mission, the headquarters of 
which were in Glasgow. After a time the commercial side of the enter
prise became so extensive and complicated that the Society were no longer 
able to cope with it, and a company was formed which was called the 
African Lakes Company. This Corporation was, and is, a trading corpora
tion, pure and simple, but the majority of the directors were men who had 
been interested in the Mission Society, and the headquarters remained in 
Glasgow. The local officials were recruited from the Glasgow offices, and, 
although many of them had been for years in Africa, they still retained the 
homely accent. 

Chinde, of course, is in Portuguese territory, but for customs purposes. 
a strip of sandbank is leased to Britain, and on this we and our baggage 
were landed, and from this place we embarked on the river steamer for the 
long journey of some 150 miles up the. Zambesi to the mouth of the Shire 
river. These river steamers are small double-deck stern-wheelers, with a 
diniug saloon and small, very stuffy cabins in which one attempts to sleep· 
under a mosquito net, for the steamer is tied up at night to the bank at 
wooding stations, so-called because owing to an absence or scarcity of coal 
the boiler fires are fed with logs of wood which are stacked at certain places 
on the bank and are obtained from the limitless and primeval forests in the 
vicinity of the river. 
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336 Sleeping Sickness Oommission in Central Angoniland 

This long river journey is now somewhat out of date, because a railway 
bl1s been built from tbe port of Beira to 11 point on tbe bank of tbe Zambesi 
opposite tbe moutb of tbe Sbire River, from wbence tbe railway now starts 
for Blantyre. But tbere is no bridge across tbe Zambesi, aud tbe diffi
culties of building it are colossal, as it would require to be some seven 
miles in length. This will give you some idea 01 tbe tremendous 
volume of water that comes down in tbe rainy season; but when we 
voyaged up it was tbe dry season, and, altbougb tbe river was not at 
its lowest, still we spent a considerable portion of our time on sand
banks, from which we were pushed and pulled by an army of naked 
Africans who kept up a continual uproar to frighten away the crocodiles 

FIG. I.-Zambezi river steamer tied up a~ wooding station. 

~nd hippopotami. We saw many of these animals on our way up, but no 
game. 1'be bird life of the river was most interesting, many varieties of 
<luck and geese and thousands of flamingoes and egrets being seen, the 
latter perched on the reeds on the hank. The whole country here is flat 
and liable to flooding at certain seasons, and the few hnts we saw were 
built on high platforms. 

'Ve visited Cbapanga on the way up, the Portuguese mission station 
run hy tbe White Fathers, men who come out to this country and devote 
thetr lives to the mission work, rarely if ever leaving the country agaiu. 
Many of them have been here for thirty and forty years, and many more 
have died of malaria and hlackwater fever. At this station we visited the 
grave of Msry Moll'st, the wife of David Livingstone tbe explorer. 

Another interesting place was one of tbe huge sugar plantations on the 
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D. HaTVey 337 

banks of the river, where they grow their own sugar cane, and here we saw 
some of the enormous tractor ploughs being drawn across the plain of black 
cotton soil and making furrows about two feet deep. 

'I'be white people here, of whom we saw a few, were in a very bad way 
with anoomia, the result of constant attacks of malaria. 'We were told that 
the life of a white employee at that time on the statioll was a brief one. 
No Olle appal'ently escapes malaria for long. 

Oll arrival at the mouth of the Shire, a much smaller river, after a 
voyage of a week, we disembarked and got on to what are eupbemistically 
called house boats. These are large flat·bottomed punts with a corrugated 
iron structure amidship alld two bellches along the si.des. You sleep on 

1"10. 2. - 11arge on upper Shire river. 

tbese benches at night, or lry to, and sit on them during the d.y and fit up 
a taLle for meals. '1'he locomotive power is supplied by several stalwart 
negroes who pole the ship along and accompany the effort with deep
throated melody. rrhis poling and song go on all night, so that, combined 
with tbe bardness of th e bencb, sleep was !lot easily obtained. In addi
tion, the mosquito-nets provided were full of holes not illtended by the 
manufacturer, and as tbe lower Shire country is said to be , and I believe 
with truth, one of tbe most malarious districts in tbe world, it was not 
exactly conducive to restful sleep. However, the days were amusing and 
interesting as we passed up the river between high banks of reeds on which 
the white egrets perched. There were numerous villages on the banks, 
the entire popu.lation tnrning out to cheer ns on our way. 

22 
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338 Sleeping Siclmess Commission in Central Al1goniland 

On arrival at Port Herald, wllere the navigable part of the river ceases 
and tbe foothills of the Shire Highlands begin, we boo,rded the train and 
in a few hours arrived in Blantyre, the chief town of Nyasoland, although 
not the capital, for that position is occupied hy Zomha, about forty miles 
furtber on by road and situated still higber in the hills. 

Blantyre is a pretty little spot, with many hungalows and a very fine 
locally-built and designed cathedral. ,Ve spent some days in Blantyre, 
getting our tbings unpacked and re packed for the mal'ch of 120 miles to 
the foot of Lake N yasa. 

The first stage to Zomba was by a fine roau which winds over the 
plain j it was very agreeable after the Zarnbesi trip, as we were now nearly 

}"1 IG . 3.- Crossing a. stream by mac hila. 

5,000 feet above sea level, and the climate was most pleasant, and mosquitoes 
rew and far between. The only method of conveyance in those days was 
by rickshaw or hy motor-cycle and side-car. Tbere was one motor in tbe 
country, or rather cycle-car, but it was a standing joke. Nowadays roads 
go everywhere, and motors complete journeys in hours which took days to 
accomplish hefore. 

At Zomba we again had a stay of a few days to collect carriers for our 
baggage-all our baggage had to be packed in appropriate loads to be 
carried on the heads of nati ve porters-and to consult the various autborities, 
especially one or two of the medical officers wbo had actualJy seen and 
treated cases of the new form of sleeping sickness which we had come to 
investigate. We also saw some slides showing the parasite, and various 
collections of local fl ies-tsetse, tabanus, etc . . vVe also visited tbe very 
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excellent hospital, and indeed,owing to scarcity of accommodation, two of 
us weregi veil beds in a ward, and very comfortable we were. ; 

The next stage of our journey was by a narrow road, and we set off, 
some on bicycles (push) and some in machilas. The machila is a hammock 
slung from a long bamboo pole. the ends projecting six feet or so beyond 
the hammock" and supported on the shoulders of six stal wart bearers" three 
at each end. These men move along at about five miles an hour, with a 
pec,uliar shuffling gait, in broken step, so that thfl occupant hardly feels thE) 
motion. However, the effect is somewhat spoiled, because every hundred 
yards or so the leader hits the pole a violent blow with the palm of his 
hand, which isa signal for the change over from one shoulder to the other 
(you can tell It machila-man at once by the callosities on his shoulders). 
This changing over process effectually prevents you from sleeping in the 
hammock, and is also assisted in this by the wonderful singing which goes 
on most of the time, and especially as one nears a village; when all the 
women run out and yell at the pitch of their voices and the, machila-men 
chant their songs. Usually a tenor voice leads in a solo, and then a deep 
chorus comes in at intervals, and they have the most tremendous chest 
notes, as you may have learnt from our local music-hall friends Lay ton and 
J ohnson. Owing to ignorance of the language, it is not possible to say 
what, the songs connote, but some of the old hands told us it was just as 
well we could not. 

The two-wheeled ricksha is another means of transport, but is unsuit
able for the narrow bush track, and some people use a single-wheel chair 
which is run by means of a long pole, with a native at either end to keep 
it on an even keel. 

We stopped the night at the first post, known as Liwonde, on the road 
to the Lake. It is almost on the lake level, that is, about 1,500 feet above 
the sea, and is a very hot, steamy and malarious place. When I awoke in 
the morning, I counted about twenty Anopheles mosquitoes perched on the 
outside of my mosquito net, and as this net was a local one, there were 
several large holes, but fortunately none of my friends had spotted these. 

The journey from Zomba to Liwonde is, as you may have surmised, all 
down hill, and magnificent views of the vast forest on the plains, of the 
distant mountains in Portuguese East Africa, and of ,the great Lake, can 
be got from various turns on the road. But after leaving Liwonde the 
road is dead flat all the way to Fort Johnstone on the upper Shire river. 
'rhis river and especially this part of it is interesting, as it is an instance of 
a very rare kind, in that the river flowsin one direction at one season of the 
year and in the, other direction at another. The explanation is that in the 
rainy season the lake level rises and the water flows out into the river and 
on into a huge marsh situated some miles away. A much smaller river 
flo,ws out of this marsh, reminding you, I daresay, of the blood-supply of a 
glomerulus of ~he kidney with large afferent vessel and small efferent. In 
the dry season the, lak~level fallsbelowthat of the marsh and the water 
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340 Sleeping Sickness Commission in Central Angoniland 

then flows back up the river into the. lake again. At the same time water 
continues to flow out of the marsh at the lower end down the falls to Port 
Herald and thence along the lower Shire ri vel' to tbe Zambesi and the 
sea. 

Fort Jobnstone is situated Oll the river and about five or six miles frOlu 
the Lake which has receded in recent years, because when the fort was 
really a fort it was on the Lake shore. Now the place is just a collection 
of a few corrugated iron bungalows, shops and sheds. 'rhe smaller lake 
steamers anchor in the river, the larger Olles in the bay at the lower end of 
the Lake. 

To describe Lake Nyasa is. not easy. It is nearly 400 miles long and 25 

l!'w . 4.- 0n the lake shore near Domira Bay_ 

broad at tbe broadest point, and when one is afioat it is like a great sea 
with low palm-fringed shore on th e western side and high mountainous 
shore on the eastern or Portuguese shore. 

'rbe voyage to Domira Bay, which took two nights and a day. was most 
interesting, especially one's conversations with the F.;kipper who had been 
'on the Lake for twenty·five years, and his mate, the eugineel', who had 
been there an equally long tillle, Tbeir stories of the old days were most 
interesting; neither of them had been home for many years alld lleither 
intended to go back agaill. 

D.omira Bay provided a good ancboi'age, but there were no houses or 
settlemellt there, so we landed early in the morning and did the thirty 
miles to our station, Kasu, by the afternoon. rrhe first ten to fifteen miles 
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D. HaTvey 341 

was all de~d level and then a gradual rise to 3,500 feet above sea level, 
2,000 feet above the Lake. We passed through many large villages on our 
way, and also passed directly through tbe sleeping sickness area and the 
fly-belt, although at that particular time of the year tbe flies were not very 
numerous. So far as we could see the people seemed very cheery and fit 
and greeted us with much clamour. 

On our way we p:1ssed through tbe Mvera Mission, of tbe Dutch 
Reformed Church, and met the doctor, Dr. W. Murray, who was one of tbe 
first to note the presence of tbe new disease. Indeed, it was tbe case of 
one of the inspecting missionaries wbich drew attention to the local area 
of infection . 'l'his officer came up from South Alrica on a sbort stay. He 

FIG. 5.-Director's house at Kasu. 

paid one visit of a few hours one forenoon all a sbooting trip in tbe fly 
area, was hitten ou tile b:1ck of tbe neck by a fly; at tb e site of this bite a 
painful boil developed; a week later he had fever, and a few days later 
numerous trypanosomes were found in the peripheral blood. He died about 
tbree montbs later. 

Sleeping sickness had for years been epidemic in Uganda, but there was 
little or no trade or communication between that country and Nyasaland, 
and up to 1908 no cases bad been reported in Nyasaland, but in that year 
the first case was reported in " rest N yasa. and investiga.tions were at once 
set on foot by th e local medical officers. One of these, Captn.in Hardy, 
R.A.M.C., seconded to tbe Colonial Office, contracted the sickness. He 
was certain tbat he was bitten by an infective fly wbilst trekking along the 
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Lake sbore and near Patsanjoks, a very large village close by Domira Bay, 
which stretches for some miles along tbe Lake. 'l'he Chief here in our 
time was a woman. Hardy died of sleeping sickness at Aden on his way 
home. 

In addition to the cases of Captain Hardy and the European missionary 
just referred to, nearly \lOO cases had been detected in Nyasaland, most of 
tbem in tbe Domira Bay District, that is, the tract of land wbich lay before 
us as we looked out from Rasu towards the Lake. 

The site selected for the work was at Rasll hill, near th e edge of the 
Angoniland plateau, in view of Lake NyRoSa.. A magnificent panorama 
stretched before us from the verandah of our house of the tsetse fly infested 

FIG. G. - Putting 0. finish on Lhe tonnis court. La.bora.tory in background. 

plains, lying between the Lake shore and tbe hills, and it was in this ay 
area that our future work lay. 

Rasu itself was on a fly-free plateau, and behind us stretched a huge 
plateau area which was also fiy-free. 

~'he experimental station we found all prepared for us. One large 
building, built of local brick and thatched with grass, was the laboratory, 
and foul' smaller houses provided accommodation for the members. There 
were also stores and animal houses. 

Apart from the Mission, tbe nearest station was at Dowa, eighteen 
miles a.wa.y, where there was ODe European officer, his wife and two small 
boys. 

The main object before tbe Commission was to inquire into the relation 
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D. Harvey 343 

of the African'fauna to the maintenance, and spread of trypanosome 
dis~ases in m'an and his domestic animal~. 

In this connection a question to be studied was with regard to the 
tsetse fly itself. We already knew that the carrier of the ,disease in Uganda 
was Glossina palpalis, whereas, so far as was known, thi-s particular species 
of tsetse did not exist in N yasaland, the common tsetse fly of that country 
being G. mOl'sitans,a fly which is widely distributed all over tropical Africa 
and is not like palpalis confined to the Lake shores and the margins of the 
rivers, but is widespread in large" fly belts" and may be met with far from 
any water. 

When we arrived at Kasu the rainy season had just commenced and 
the whole bush country was soon covered with high grass and dense 
vegetation, rendering the pursuit and capture of game quite impossible in 
that area. Accordingly we started out at once on the study of the local 
tsetse. The methods employed were as follows: Kasu itself was not 
suitable for fly-breeding on account of the temperature conditions, so we 
formed a fly-breeding station at Chunzi, on the edge of the sleeping sickness 
area in the low country and a few miles beyond the Mission station. At 
this place there was a Boma, or official residence, which had been specially 
built onaccount of the sleeping sickness, and although the buildirigs were 
no longer in use they had all been left standing. 

'l'he method of capture of the flies was as follows: We employed about 
six native boys from the villages,-and supplied them with fly nets; they 
wandered through the bush country, which at this se ason was full of fly 
and soon collected a large number. These were placed in'special wooden 
boxes, about 8 inches by 3 inches, one end of which was formed by a glass 
slide and one side of netting. The flies could be observed through the glass 
and were fed by placing the box, net side down, on the experimental 
animal. Unless the flies are fed wi th blood every t wo or three days they 
die off. The tsetse is peculiar in that it does not lay eggs, but deposits a 
single living larva, which creeps about for a few minutes till it can burrow 
into the sand or debris, where it at once pupates. We collected these 
pUpal from the boxes and transferred them to special boxe~, until the imago, 
or full-fledged fly" emerged. We were thus able to' obtain a supply, 
although a limited one, of laboratory-bred flies, and in the experiments to 
be described later on I shall refer frequently to the flies caught in the bush 
as " wild" flies, and to the others as" laboratory-bred" flies. An interest~ 
ing point which emerged was that all boxes of fifty or more "wild flies .. 
were shown to contain infective flies, whereas none of. the laboratory-bred 
flies were-ever found to be infective until they had been fed, on an infected 
animal and the period of incubation or development had expired, i.e., there 
was no evidence whatsoever of hereditary transmission. 

,After a stay at Chunzi,' when sufficient boxes of wild flies were obtained, 
usually about fifty to sixty flies per box, they were transferred to Kasu, in 
the fly-free area. 
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;;44 Sleepillg Sickness Oommiss'ion in Central Angoniland 

It was, of course, necessary to exdude all possibility of chance infection 
of experimental animals by wild flies. Thereby hangs a tale: on occasions 
we bad some dogs (tbe local pariabs) for experimental purposes brought up 
from Domira Bay and provided fly-proof cages for their transport. These 
cages ,\-'ere supposed to be carried by two natives, but we fouud that in 
spite of this most of these dogs developed trypanosomiasis a. few days after 
arrival at Rasn. On inquiry we found that tbe natives objected to carrying 

PiG. 7.-Village in sleeping sickness a.rea . 

,dogs abont the couutry. They have a great contempt for the dog and treat 
bim badly. ' They said" Is tbe dog a Chief or Bwana (big white man) that 
we should carry him?" and their custom was to carry the empty boxes 
along while the dogs trotted after theln, and incidentally got bitten by 
tsetse. This march frolll DOlllira Bay, aH.hough only of a few hours' 
duration, almost invariably resulted in illfectioll of the dogs. 

It is interesting to note, on the other hand, that none or the men who 
carried these boxes through the fly country became infected, and only one 
of our fly-boys contracted trypanosomiasis, and the village where he lived 

. , 
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was actually ih the fly, area. Also one Musa, 'a; hunter" died of sleeping 
sickness later on. 

There were many' monkeys in the area and the natives captured a 
number of thesefor us for experimental purposes.' None of these aninials 
was found to be naturally infected on arrival at Kasu, although all, except 
baboons, were shown to be readily susceptible. Apparently they owed 
their immunity to" nippiness "in preventing the flies biting them. 

When the fly boxes arrived at the hill the wild flies were fed on a goat, 
a dog and 'a monkey, each box of flies being fed for three days on each typ~ 
of animal. The result. was,briefly, that practica;Ily all these animals sooner 
or later showed the presence of trypanosomes in their blood. At first we 
had great difficulty in differentiating these, for many of the animals showed 
two or even three different types of trypanosomes at, the same time. But 
after some weeks, and even months, of close study of these forms, and by 
subinoculation into rats, guinea-pigs and rabbits (of which we had brought 
a supply)-animals which were immune to some strains and not· to others
we were at length able to arrive at the following conclusions :-

That the common types oftrypanosomes of Africa were all represented 
in the local fly. These were :-

(1) The polymorphic trypanosome of Africa, Trypanosoma bmcei, 
which, as you will hear later, is similar to rhodesiense. 

(2) The small monomorphic trypanosome which causes cattle disease 
in all the fly belts of Africa, generally known as T.pecorwn. 

(3) The large, blunt-headed. type of trypanosome which is e~pecially 

destructive to the local goat, T. vi~ax or T. caprae. 
(4) A new and' unknown trypanosome, monomorphic and resemblillg 

pecorum, but easily. distinguished by its size and virulence for certain 
animals. This trypanosome was .named for the first time T. simi(lJ. It 
also occurs in Rhodesia and Northern Africa, and is especially virulent for 
the domestic pig and also for monkeys, hence the name. This trypanosome 

. was separated off from the others, primarily by reason of its virulence for 
monkeys, swarming in their blood. and killing them in a few days before 
other trypanosomes could multiply. 

Yoli will see, therefore, that already w~ had incriminated the local tsetse 
fly as the vector 'or 'carrier of T. brucei, a trypanosome virulent for animals 
and morphologically and by animal experiment indistinguishable from 
rhodesiense, the human trypanosome of Nyasaland and Rhodesia, and three 
other species of trypanosomes virulent for cattle, goats and pigs, and so 
we could already say that the fly country was dangerous for ml),n and his 
domestic animals. 

Having thus differentiated the trypanosomes from the fly, we then 
obtained some strains of the trypanosome from the local human cases. 
These were sent to us from various parts of the country, usually by blood 
inoculated into white rats; but in one or two instances we were able to 
get the cases brought to the hilI, as a small hospital had been establi8he~ 
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346 Sleeping Sickness Commission in Central Angoniland 

not far from US; and we took the blood from a vein and inoculated,various 
experimental animals. 

The clinical type of the disease"was definitely different ftom that seen 
in Uganda, where cases went on and on for monthl! -and ~n y~aTS, event
ually passing' into' the "sleeping. sickness" stage, whereas in Nyasaland 
the cases were very rapid and acute in their course, with high fever, very 
numerous trypanosomes in the blood, cedema of the face; and death in about 
four to five months. All the cases so far reported had died.1 

, 'We then found that comparing the morphology of the strain of poly
morphic trypanosome obtained so easily from the local tsetse fly with ,that, 
of the strain,obtained from the human c~ses of sleeping sickness, we were 
quite unable to separate them in any way. Both showed the long, slender, 
free flagellated forms, and both showed the short, stumpy forms with the 
so-called posterior nuclei in equal amount. The two strains from the fly 
and from the human being were also identical in their action on experi
mental animals; no difference in virulence could be made out. 

l'he only testwedid not carry out was to inoculate man with the game 
strain to ,see if it was pathogenic or not; but as you will hear later on, 
that was actually done. ' 

The question now, before us was this:, were all these polymorphic 
brucei types of trypanosoines~that' is, the commoi::ltryiJanosome, of Africa 
in game and in the fly~pathogenic fonnan;crr.is:there :another,and much 
more' rare, trypanosome; identicar in'appearance ,and in :vi.rulence for 
animals,- but differing only in that jt is pathogenic for man, whereas brucei 
is not? ' ,. " 

These two straioE;'--'brucei and rhodesiense'-'-itmay be added, are quite 
easily separated'. from .1';gcimbiens~,! the cause· 6f; sleeping sickness in 
U ganda,bydifferences:,in ,inorphology, marked differences in virulence for 
experimental animltls, andadiffereht insect, host. 

Now we were at ·first 'inclined towards the first theory, that the common 
polymorphic trypanosome of Nyasalandwas the trypanosoule which was 
causing the disease there, and that all flies carrying this trypanosome were 
dangerous for man; against this theory was the fact we soon demon
strated, that verymany:flies were infective, but that actual cases in man 
were few and far between. This might be explained by : (a) Missed cases; 
(b) only a few susceptible people. 

Against the latter view was the- fact that anyone who was infected 
became very rapidly dangerously ill, and all died. There was no variation 
in clinical type. 

Dr. Taute, a German investigator, visited our camp, and he held the 
contrary opinion, namely, that tberewere two identical types; one patho
genic for man, the other not, ,and that the common fly and game trypano-

'1 The disease in Uganda inight be corr~ctly called' Sleeping Si6kness, whereas the 
disease in'Nyasaland' might be more accurately described as'Human Trypanosomiasis. 
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D. H aTvey 347 

some was non .pathogenic for man. He had the co urage of his convictions, 
because he went across the Lake to a sparsely populated part of the country 
where no case of the sickness in man had heen repor ted, and wbere game 
and fl y were numerous. T bere be set up a small labora tory and collected 
boxes of fli es ; th ese be fed on dogs, Illonkeys and goats, and showed that 
tbey were in fec ti ve and that they were capable of infecting the animals 
witb tb e three common species of trypanosomes-the polymorphic T . bm eei, 
peeo,""", and vivax. He tben fed tbese same boxes of flies on himself, but 
without effect, and later, when fed on furth er experimental animals, tbey 
again infected. 

Th is remarkable demonstration could only be put aside by saying that 

FIG. 8.--Finc koodoo bull shot in the foothill s Ju st on edge of fly boH. 

Dr. Taute was immune to th e disease; but la.ter OD, after our Commission 
had returned to England, Dr. Taute repeated the ex periment and fed 
infec tive fli es on over ODe hundred natives and al so Oll himseH and two 
assistants, and none became infected. Recently Dye, in Nyasaland, has 
shown on epidemiological grounds that human cases of sleepi ng sickness 
are iu all probability in fec ted onl y from other buman cases, the vector, of 
course, being th e tsetse fl y. vVhat becomes of the parasite wben such an 
infective fl y bi tes an an telope is not known. '''le qu ite clearly sbowed that 
antelope can be readily in fected by the hu mau strains. It is just possible 
that passage through the game may redu ce its virulence for Illan just as 
passage throngh the goat reduces th e virulence of T. si1ltiaJ for monkeys 
arid pigs, and in that way the game m n.y act as a " buffer " for man. 
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348 Sleeping Sickness Commission in Centml Angoniland 

A few months later, when the whole ,country was dry and much oOhe 
grass had "been burned, we wereable"to tn;keup the 'second part of our 
investigation, namely, to find out if the local game harboured trypano
somes, and we set about this investigation as follows :-

The sleeping ,sickness area was full of game, because in: the last feV\C 
years since the sickness had come the few white. settlers had left the area 
and no one was allowed to come in there on shooting trips. As a result 
the game had multiplied rapidly, and there were great herds of waterbuck, 
hartebeeste,and many eland, reedbuck and bushbuck and. koodoo; also; 
just as the antelope had increased, so had the large carnivora which prey 
on them, and lion, leopa!d and hyrena were numerous. ' . 

This country was easily reached from Kasu, and it was decided to make 
three shooting camps in the fly area; one at Chunzi, our fly-breeding 
station, one at Lingadzi, the deserted estate of a Polish exile, Stebliski by 
name, and the third at Domira Bay. Chullzi and Domira Bay were on the 
edge of the fly area, but Lingadzi was right in the middle of the most dense 
fly country. 

The method was that one of our party went down to one or other of 
these places with house boys, hunters and fly boys, and went out early each 
morning and shot a variety of game just as they came. A fresh sample of 
blood W!tS taken and put into a phial of sterile citrate solution, and slides 
were alsq made from the blood, both thick and thin films. These were at 
once handed to a boy who rode a motor cycle and who was waiting on the 
nearest path, and he set off at once for Kasu with the samples. As soon as 
he arrived the citrated blood was inoculated into two or more experimental 
animals, usually a monkey, dog and goat, and these animals were after-
wards examined until trypanosomes showed in their blood. The slides 
made from the blood of the game were also stained and examined, and any 
trypanosomes discovered were lloted and identified where possible. But 
as usually only a single trypanosome was found in a slide, and these slides 
were made under difficulty in the bush with the dust and heat around one, 
it was not ·always possible to identify the type of trypanosome; but when 
the inoculated animal" took," this was at once possible. 

'l'he shooting trips, although they had .a considerable element of risk; 
were most interesting, and Colonel Hamerton (now Prosector at the 
London, Zoological Gardens), then a Captain, and myself, who were the 
juniors, were. always glad when it came to our turn, because it afforded 
a welcome change to the long hours of microscopical work which we put 
in at Kasu. 

I had orie very interesting stay at Lingadzi, a very fine house, but all 
deserted and rapidly becoming oyergrown and destroyed by white ants,a 
fate which awaits every house in Central Africa left to itself even for a 
month or two .. There was very dense bush all roundup to the edge of 
w):!at had been the cultivated area, where pineapples grew in profusion, th~ 
river; now just. a dry sandy bed with deep holes dug here and there by the 
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D. Hm'vey 349 

natives to obtain water, Was within a hundred yards. My first night at 
I.Jingadzi I proposed to sleep on the verandah, as the nights were very hot 
down there near the Lake, but my boy said I must not or the" chirombo" 
would get me. I knew that chirombo in the local language meant a 
" pest," and was applied to all pests, [ram a flea to an elephant, and, 
incidentally, trypanosomes. But in this case it meant a lion, of which 
there were lllany ronnd about. So I put my camp bed inside in a very 
st uffy room, and just as I was dropping ofT to sleep I was aroused by a low 
growling noi se which gradually swelled to a mufIled roar. I thought th e 

,f<'IO. 9, - Buffa.lo bull in don so uush ill fly conntry. 

chirombo had come [or me all right, but on looking out di scovered that the 
old watchman of the estate, who had lost his job when the house was 
deserted, having heard tbat the" bwana" (wbite chief) had returned, had 
come back and taken up his old night ly post in a large. tree an d was 
beating a huge drum in a crescendo to keep the chirombos away. 

'1'0 ",void the risk of being bitten by the fly as much as possible we used 
to wear a helmet cover of net which hung down over the back of tbe neck, 
tbe site of election of th e tsetse bite for white people. Tbis we could only 
wear when on the motor cycle, and it was when riding rapidly through the 
(orest that most tsetse attacked, ·as they illvariably follow 0. moving object, 
such as game. But when walking through tba bush and stalking game it 
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350 Sleeping Sickness Oommission i n Oentral Angoniland 

was not possible to wear these on acconnt of tbe beat, so we used to tru st 
to fly-whisks to keep tbe flies off, but in tbe excitement of tbe cbase these 
were often forgotten too. 

As a contrast to the missionary referred to, who spent but a few hours in 
the area, was bitten once and ooly once by a fly and developed tbe sickness, 
we can ta]<e the case of one of the local , COlU lpiss ioners, a colonial official 
whose headquarters were at Chunzi and wbo spent many months in the 
area wal~iog about in shorts, a singlet, and socks, alld terai hat, and was 
bitten Dot ooce but many times and never contracted tbe disease. He was 
an unusually powerful man, an illternational football player, and once 
attempted to s top a small baby elephant on a bush path; he was knocked 

FIO. l O.-Bush buck in thick fly country near Lingadzi. 

head over heels into tbe busb witb a dislocated shoulder. A year or two 
later we heard that he had been kill ed by a cbarging rbino. It was said 
tbat one of bis predecessors in tbe job, like a wise man, used to employ 
from village to village a fly-proof cage carried by natives, and I saw tbe 
cage at Cbnnzi. 

I had one exciting experience while shooting near the Lake shore. We 
always set off very early on our shooting trips, just before dawn; this for 
two reaSOllS: the big game are stilI on the lllOVe-o,s Eoon as the sun is up 
and light becomes strong they go into the dense tbickets and are difficult 
to find ; also tbe tsetse bites only by day and in the very early morning is 
sluggish and not inclined to follow one. As soon as tbe day warms up 
th ey attack fiercely. We thus managed to escape the greatest risk of bites. 
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One morning, just as the dawn was breaking, as I was moving along in 
open ground near the edge of the forest fringing the Lake, I saw a large 
animal moving away about 200 yards ahead of me. I followed quickly and 
the n,nimal, which I could now see was a lioD, crouched down on the side 
of an ant-heap. I dropped down also on another ant-heap about 80 
yards away. , Tbe lion was huuting a small gwapi or duiker (an "'"telope) 
and r could see that he was just about to spring. I fired and the hullet 
went with a thud into the aut-heap. The lion turned and came straight 
back at the flash of the rifle; about mid-way between our two ant-heaps 
there was a patch of thick grass about ten yaras across, and into this be 
disappeared aml stayed still. I could not see him. My boy, who was 

FIG. n.- Eland bull shot in a. clearing where the grass has been burned in dense 
11I0)'sitans bush. 

carrying a small and very erratic lVlauser carbine~ a relic of the South 
African war, said we wou ld walk him up, so we advanced across the open. 
Just as we reached our side of the cover tbere was a roar and the lion came 
out across our patb with one tremendous bound which carried him about 
thirty or forty feet towards the cover of the forest. As he was at the top 
of his bound, at least ten feet in the air, I fired again as one would fire at 
a bird, but missed, and two more bounds ca.rried him to the trees and out 
of our sight. It was lucky he chose to make for cover and not for llS. 

Lions were very numerous in the district and we were told that in the 
course of a year many natives had been carried off out of the villages, the 
lion leaping the high fences, seizing the unfortunate native and again leaping 
over the fence carrying its victim, 
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At one station I was shown the skin of an imormo~s lion which was 
full of spear boles. This lion I was told bad been killed in the following 
way. Two young sportsmen of the village persuaded tbeir aged mother, a 
very wiry and nimble old lady, to sit in tbe doorway of tbeir but while they 
climbed on the roof and pulled tbe door up in two slots and fixed it open; 
they waited under cover on the roof. Sbortly after the lion came along, 
cbarged across the open and leapt straigh t at tbe old woman; sbe flung 
herself to one side and the lion shot into the hut and the door was promptly 
dropped down into the opening. 'I'be two men then speared the lion to 
deatb through holes in the roof. 

The plan of collecting samples of blood from game in the low country 

FIO. H. - Wa.rt hog in ;;; imiltll' country. 

and sending them up to I,asu worked well, and in a very short time we 
were able to show that. practically all the big game in the dense fly area 
is inlected wi th trypanosomes, but these are never nUmerous in tbei,' blood 
and do not in any way affect the bealth of the animals; these trypanosomes 
were identified i1S exactly the same a.s already {ouIld in the fly, namely 
bruce-i, pecoTwn, vivax,' and s-i/nice. . 

Actually in a few months we shot and examined nearly 200 head 01 
game, and 31'7 per cent were shown to be infected, by means of blood
cpltul'e and slide' examination. 

One interesting find \vas that the only anima.l from which we were 
able to isolate s-imire was the wart hog, and this trypanosome was most 
extraordinarily viruleut for the small domestic pig, killing it in three or 
four days alter inoculation. 'rhe wart hogs were not affected. 
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Coincidentally with"these experiments we worked out also the develop
ment of the parasite in the fly. It had already been shown in Uganda that 
the trypanosome goes tbrough a definite period of development in tbe fly. 
'fhis .was proved as follows: Boxes of twenty or so laboratory-bred flies 
were fed first of all on clean animals, tben for two or three days on an 
infected animal, then thirty days each day on a clean monkey, using a 
different animal every day. It at once became apparent that, providing 
conditions of temperature and moisture remained fairly constant, the first 
ten to fifteen day animals would escape, whereas the animals fed on or 
after tbat period would all become infected, and the box of flies wonld 
remain infective till tbey had died out or at least the infective flies had died. 
Usually about five or six per cent would become infective. 

On pursuing this investigation by dissection of the flies, certain flies 
were found, in .the first week after an. infected feed,whose intestines were 
swarming with flagellates differing in many ways from tbeparasites as 
seen in the blood of the animal fed upon. They were much larger and 
many curiou's forms could be seen;. but no flagellates, were follnd' anterior 
to the mid-gut or in the salivary glands. But after the tenth day still 
other curious forms would be found in the proventriculus, and after the 
fourteenth day the trypanosomes would be found swarming in the salivary 
glands, and here and here only would they be of the blood form and ready 
to re-infect on being discharged down the hypopharynx, the termination 
of the salivary duct, which opens far forward in the proboscis. When the 
fly bites, the first· thing it does is to inject some salivary fluid which 
contains an anti-c()agulin and an irritant, and which renders the area 
congested and enables the fly more readily to obtain a feed of blood. . 

What happens then, so far as brucei and other trypanosomes of the 
polymorphjc type are concerned, is tbat certain forms of trypanosomes are 
sucked in with a feed of blood. In certain flies these start at once to divide 
and multiply' (in others they simply die out); they multiply till they fill 
the gut, then pass forward into the proventriculus, where a different type 
is formed; from thence they pass forward into. the proboscis and-1lp the 
hypopharynx into the salivary glands, where again tbey multiply, and from 
here and here only, in the case of brucei, the infective or blood form of 
trypanosome is fou~d. . 

~ ow as this development had never been fully worked out for pecorum, 
vivax or simia, we set out to trace it and soon found that altbough a box 
of flies might be infecting animals and tberefore must contain infective 
flies, we coqld not find on dissection any trypanosomes at all in the salivary 
glands of the flies, a,nd in the case of vivax, none in the gut either; whereas 
in flies infected with peCOrUl1L and simiaJ, the gut was swarming with 
. parasites of the developmental type. It was. noted as differing from flies 
infected by brucei that numerous forms were seen inside the labrum:-that 
is, the tube of tbe proboscis-and. on closer dissection the infective forms 
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wei'e found at last massed in the hypopharynx, but never going up higher 
into the salivary ducts or glands. 

The method that led us to this discovery was as follows : We took a 
box with,- say, ten flies which were infecting animals with si mite, and we 
divided these into two boxes of five and usually found that only one box 
stilI continued to infect. We then put each of these fi ve flies into separate 
glass tubes with gauze over one end of the tube and fed the flie's singly 
until we had tracked down the infective fly or flies. We then held a cover
slip on the tip of a finger and pressed this against the gauze end of the 
tube; the fly bit at the finger and deposited OD the glass the infective jUlce 
from the proboscis. This was fixed and stained and the trypanosomes bf 
the infective or blood-type were ,readily demonstrated along with a few of 
the proventriculus type. On dissecting the fly, no infection was found in 
the salivary glands, but a very careful inspection of the proboscis showed 
the blood orinfective forms in masses all along the hypopharynx, the inner 
tube' of which is the continuation of the salivary ducts. It is obvious 
that in this case also the salivary juice is necessary before the final change 
into the infective form is po~sible. 
, As regards vivax, the heavy-headed goat trypanosome, the interesting 

discovery was made that this trypanosome does not develop in the gut but 
is confined in its development entirely to the proboscis, the first change 
taking place in ,the outer portion, or labrum, and the infective forms 
appearing in the hypopharynx. 

All ,this work on the fly was not easily done, or readily done, but took us 
many months of close and difficult work before the final e~planation 
appeared, and the result of this work now gives another method of 
differentiating trypanosomes :~ 

(1) Those that develop in the gut and salivary glands of the fly. 
(2) Those that develop in the gut and proboscis of the fly. 
(3) Those that develop in the proboscis only. 
Examples of:-

W 00 ~ 
brucei. 
g~mbieltSe. 
rhodesiense. 

pecorum. 
simite. 

'. vwax. 
caprte; 

: Note.~A fly in the wild state may be doubly illfected and infective with 
vivax and brucei. 

SUMMARY. 

The main conclusion that emerged from our work was the obvious one 
that the fly was dependent on the game for its food, that if the gamedis
appeared the fly would also disappear, and that until the By disappeared 
it would not be possible for man or his domestic animals to live in the fly 
areas. 
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The much-disputed question, whether bl'ucei, the common game try
panosome of Africa, is able to infect man, we had to leave unsettled; but 
since then, as I have indicated, it would appear that .the ordinary game 
trypanosome is not infective for man, and that, as has been demonstrated 
in so many other diseases, it is a case of man-to-man infection. Yet 
there m'ust have been a. time when the game trypanosome first became 
"acclimatized" in man, as the human trypanosome is now for animals. 

A day or two ago I asked one of the leading authorities on protbzoa 
whet.her brllcei and rhodesiense were one and the same or distinct, and he 
replied, "I do not know." 

By tbe time we got thus far it was getting on into 1913, and coming 
events were casting their shadows before. Several letters had been received; 
hiuting that if we hoped to be in at the start of the coming war we' had 
better get a move on or we might find it all over before we got home. 'So I, 
personally, came borne in November, 1913, and the work of the Commission 
finally ceased in May, 1914, having started in 1911. 

But althougb the Commission ceased to exist, the work went on. It: is 
true that during the war much :was in abeyance, but since then the work 
has gone on apace in Zulnland, Nyasaland, Tanganyika, Rhodesia and, 
Uganda, and many of the questions set by us have been finally answered; 
but rna:ny still remain for you to answer. 

". _"I 

Note.-The photographs shown in this paper are all from proofs 
supplied by Captain A. E. Hamerton, D.S.O. 

, I 
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