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THE GEOGRAPHICAL APPROACH IN MLDICAL
RESEARCH

M. S. R. HUTT

“When interprated with proper scientific passion. pathology can be not only
fascimating but beauliful”. This is a quotation from a recent book raview in the
Observer, 1 cannol guarantec 1o show you the beauty of pathology but hope to
reveal some of its fascination,

There are, 1 believe still some laymen who associate the word ‘pathologist”
only with crime, the law court and amazing deductions in detective fiction. These
forensic brothers, however, tepresent only a small part of the pathological hand
and most pathologists are as concerned with diagnosis in the living patient as
they arc with causcs of death. In a medical school the various branches of patho-
togy should form a bridge between the preclinical scientists concerned with a study
ol normal structure and function and the clinicians studying their individual
palienls.

The Impertance of pathology in the medical cutriculum is well cstablished
and in the new curriculum designed for the mcedical school at Makerere, we have
aimed both at maximum relevance to the local medical scene und at maximum
integration with our clinical collegues, Here however, [ would like 1o consider one
aspeet of medical research in which, 1 believe, the Pathclogy Department has a
major role to play.

In any university it is desirable that rescarch workers should be free within
bounds ol the financial situation o pursue research along the lines of their own
choice. Nevertheless, in the circumslances of ITast Africa it is right that we should
consider our obligations to the community who support us. This means that,
particularly in the medical field. research should be mainly, though not exclusively,
directed to the local medical scene. IU js important, however, to point cul (hat
the opportunities for medical research available here have a significance not only
for East Africa but also for many of the major discase scourges which affect other
parts of the world,

The medical research worker is fuced with one of two possibilities. Tirstly,
he may aim to become highly proficient at some specialised technique, such as
clectron microscopy, and having mastered this he can proceed to uiilise this
technique to iry o solve u variety of problems in different fields or discase pro-
cesses. Secondiy, he may choose a disease process or particulur group of discases
to study und then apply a varicty of techniques to iry to elucidate the problem;
in deing this he will oflen need to fall back on the technicul speeialist just men.
tioned. Geographical medicine or pathology is in this sccond calegory.

To the newcomer [rom Europe or America it is soon cvident that the
diseasc pattern in East Aflrica is very different from thal of western countfies.
Firstly, there are those discases that are usually, though often erroncously,
considered as specifically tropical, such as malaria, schistosmiasis, trypanosomiasis,
yellow fever, leprosy and hookworm infestation. Tn these examples @ combination
of geographical factors such as ambient temperature, flora and fauna together
with socio-economic factors combine to mainiain these discases. 1t is important

to remind oursclves, however, that for most of these diseases the eocio-sconomic

factor is now the dominant one determining this prevalence. Tn previous centuries,
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for example, malariz was u major problem in areas such a southern Europe,
pariicularly in Ttaly and the Balkan countries. Untl only recently most of the
medical research in Africa hag been predominantly concerned with these tropical
discascs, and thefr geographical distribution has been of vital importance in
delincating the vectors concerned with their transmission and the local conditions
under which such transmission occurs. The spread of trypanosomiasis from West
Africa o East Africa along the transcontinental river routes of the Congo basin,
which were [ollowed by cxplorers such as Stanley, is a classical example of a
geographical and a historical factor combining tw produce the great Uganda
cpidemic at the beginning of this century, Tt was, of course, here in Uganda that
Castellani and Bruce discoverad the cavsal organism, the trypanosome. The spread
of the disease from West to East was occasioned by the fact that the rivers har-
houred not only Lhe necessary vector, the tseise fly, in the vegetation along their
banks bul also because they were trade routes. Here were foct of sufliclent
population concentration to allow {ransmission,

Tet me now iurn to the second major difference In the disease pattern
between Last Africu and Turope. This is the dominance of acute and chronwc
infectious disease in African practice, Tubercolosis, meningitis, acute lobar preu-
monia, Lyphoid and small-pox are all major probletis here but they are now
rarely seen in western couniries. Tn the majority of parasitic and  infectious
diseases the immediale causes are known and it is mainly socic-economic and
cultural factors which now account for their geographicul distribution. There
remain, however, a large group ol diseases, many whose cause is unknown, which
oceur with quite different Trequencies in Furope and East Africa or belwesn Dast
Alrica and India. These differences tn incldence of diseases between different parts
of the world form the basts of what is called geographical pathology or geogra-
phical medicine. This Lype of siudy s not new and the first complete texthook of
geographical pathology was written by & German, Dr. Hirsch of Berlin in 1883,
let me quotz from his introduction:. “The life of the organic world is the
expression of a provess called forth and sustained in organisms that are capable
of life by the sum of all the influencey which act vn them (rom without. The
form and fashion of this process accordingly are determined by the kind of
individuality and by the charucler of the environment™ He is saying here that a
living organism is the product of the ssed and the soil. or genes and environment.
He goes on: “Fach of these two lactors shows many differences in time and in
space. As regards the humuan species, the differences ure expressed in the first
facter (genes) in the distinctiive qualities of generations separated by vears, and
of races and nationatities scattered over the globe; for the second factor they are
expressed in pecularities of the climate and the soll. and of the animal and
vegetable kingdoms in so far as these are brought about in direct relatien to man,
and Ffurther in the vicissitwdes of politics, of social affairs, of the food supply and
of mental training”. Tle is repealing here the many faclors that represent our
environment, all of which must be considered when we consider geographical
differences in disease incidence.

The aim of geographical pathology s firstly to determine who has what and
where but once this has been established the all important question is why. Let
me give (wo examples of diseases which vary in incidence in diffsrent parts of
the world and then consider the reasons.

A not vncommon disease in Hast Africa iy sickle cell anaemia which is due
to a genectic abnormality inherited from both the mother and father which leads
to a defect in the copstitution of the haemoglobin of red cells; (his defect can be
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shown by a simple relatively new technigue, in paper electrophoesis. Sickle cell
anagmiy does not occur in Europeans in Turope or Ameriva. however, it does
ovceur in people of negro extraclion in America and the UK. This appears, there-
fore, 10 be a simple genetic problem unrelated (0 enviromment. However, studics
have shown un unduly high incidence of sickle cell trail (a symptomiess heterozy-
gous state) in East and West Africa where malaria rates are high, Alison has
shown that people with the sickle cell trait arc morce resistant (o the malaria
parasitc. Thus an cnvironment factor combines with a genctic ene to delermine
the geographical distribution.

One of the best known examples of the geographical approach in medical
research is in the study of endemic poitre. This is o coudition 1n which the thyroid
gland in the neck becomes cnlarged. Hirsch in his handbook on the distribution
of disease devotes over 80 pages to this condition. Tle guotes the works of Pling
end Juvenal to show that there were areas of high incidence ol goitre in the Alps
as far back as the first century AT By 1883 when his book was published Hirsch
was able tv detall the Alpine aress in Italy and Switzerland which had a high
incidence of goitre and also to outline s distribution in England: here he refers
particularly to the country of Derbyshire where the cendition was o common as
to be referred to as Derbyshive neck. Fle also describes a series of reports from
the Himalayas, now well known as o goitrous area. Tt is fair to say that Hirseh's
study of the geographical distribution was nearly compleie for the whole globe,
excluding only the central arcas of Africa. Neveriheless, his inlerpretation of the
distribution was wrong in that he dismissed the idea thal it might be duc o a
deficiency of iodine in the dict. It is now well known thal endemic goitre is
closely related to the inake of iodine in the diet. The intske is dependent firstly
on the [ocal geological conditions and secondly on the nuiritionsl vustoms. For
example, a diet rich in fish may conpensate for a low fodine level in the water. A
very good example of this comes from western Canada where there arc two closeiy
rclated Indian tribes. One of these groups has goitres the other does not; the latter
are protected becausc they are fishermen and their predominantly fish dict com-
pensates for the lack of iodine in the waier. Recently latham has reported a
high incidence of goitre in the Ukinga area of Njombe in southern Tanzaniz. He
has shown that 767 of 3000 patients examined in this area had goitres; this is
the highest incidence reported on the African ¢oniinent. Tathsm showed alse that
there was a rapid improvement in the smaller goitres when the population was
given iodised sali. A survey in Uganda carried oul by Conner and Follis in 1963
showed that in certwin areas there was a low excretion of ifodine in children
attending school. In one area this was associated wilth the fnding of goitres in
the adult population.

With these two examples of discases, one dominanty duc to genes and the
olther to environment, may 1 return to guote Dr. Hirsch. “In these considerations
lie the germs of a science which. in an ideally complete form, would furnish a
medical history of mankind, but which treated more narrowly and so as to
embrace only the pathological side of human Tife, will give firstly, a piclure of
the occurrence, the distribution, and the lypes of the discases of munkind, in
differcnt epochs of time and at various points of the earth’s surface; and secondly,
will render an account of the relations of those diseases to the cxternal condilions
surrounding the individual and determining his manner and life. And Lhis science
I have named the sclence of geographical or historical pathology™. This science
forms today part of the wider branch of medicine known as cpidemiclogy,
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I we are to show differcnces in disease incidence between different goegra-
plical enviranments it is, of course, vl vitel lmportance that we have accurate
figures and this means pot only accuraie diagnosis and case finding but also a
knowledge of the population at risk. This immediately poses considerable problems
in the African scene; indced, muny people have sugecsted that ne meaningtul
figures can be obizined here. However, I believe that in Uganda and in Kenya
and Tanzania we have an unrivalled opportunity to use the geographical approach
despite the formidable difficuities. The rcasons for this so far as Uganda is con-
cerned are that here in a relutively small country cnvironmental factors affecting
groups of individuals vary very considerably. Firstly, there is a great variation in
the basic nuttien of diferent groups which is partly due o the pgeographical
environment and parily Lo social customs; some groups have a dominanily car-
bohydrate diet and others a dominantly protein one. Secondly, the varyiag
altitude which aflecis temperature, humidity and the vegetation hus an effect in
determining the presence and behaviour of insect vectors, as shown, for example,
by the low incidence of malaria in parts of Kigezi. Thirdly, there are people of
different cthaic origin (a genetic factor) with very different social customs which
may influcnee the disease pattern. Fourthly, although it is now dated, Uganda
has had a census which provides some idea of the pepulation densily. structure
and rate of increase. Then, finally, we have a medical school which has close
links with bath government and missionary hospitals throughout the country and
in the field of pathology we bave an open service for diagnostic material,
particularly in the field of such diseases as cancer,

1 most technologically advanced countries with very mobile populations the
majority of peuple live under very similar circumstances in terms of their overal)
environment and apart from specilic industrial or habit hazards the paltern of
dissase is wniform. This is certainly not so in Uganda nor probably in any country
in Africa.

T would lke 1o turn now to consider some specilfic discases in which
peographical variations are significant; and 1o look firstly to lhcart diseases. In
(he Uniled Kingdom and the Usited Slates the commonest single cause of death
is a condition known as coronary Hwembosis or myeardial infarction, By con-
trast this diseass is a very rare cause of death among Ugandan Africans, though
it Iy quite common in the Asian population. These marked differences are not
explicable by the age structures of the populations und represent a real difference
in incidence. I South Africa it has besn shown that the South African White has
an incidence rate of coronary thrombosis similar 1o that of American Whites while
the rate in the African population is low, with the Asians having an inter-
mediate rate. 11 has long besn known that coronary thrombosis is associated with
a thickening in the walls of the coronary artery which supplies the heart and that
this Laickening predisposes to cloning of the blowd in the artery and 30 10 its
occlusion. During the last six years an extensive Tesearch programme has been
carried out by wurkers in the Makerere medical school in co-operation with
the Albany Medical College, New York State, and also with workers in Korea. 1t
was first established that coronary thrombosis and myocardial infarction was
almosi non-existent in Ugandan Africans and that it was uncommeon in the lower
socio-economic group in Korea. 1t was then established by dircet measurements
that in age and scx malched groups Irom Uganda and New York, the latler
showed mare and large thickenings of their corenary arteries and that this difer-
ence was apparent by the age of iwenty. Few such lesions werc scen in the
Ugandan Africans. 1t was further shown that these differences could mot be

GEOGRAPHICAI. APPROACH TO MFIICAL RFSFARCH

accounted for by the associated diseases. Tn more recent sludies Professor Shaper
has shown that in addition to the changes in the arterial wall there are significant
differences in the blood coagulation procssses between Ugandan Africans who
hav; the low incidence of coronary thrombosis and Ugandan Asians who have a
a high incidence. i hus been shown that the arterial lesions are associated with
changes in the lipids of the blood and ulso of cholesterol. Our studies here con-
firmed that Ugandan Africans have low serum lipid levels and u low ful intake
whlc_h contrasts with the Americans, or with the Asian group in Uganda. Recent
studies suggest that the amount and type of fat mtake may affect nol oaly the
vessel wall but also the coagulation mechanisms. These geographical studies
suggest that incidence of coropary thrombosis and myoccardial infarclion are
mainly dependent on cultural and soeio-economic factors with particular emphasis
on thg dietary paltern. However, there have heen reperis of different incidence
rates in different geographical areas bul in a populalion with a fairly uniform
cultural pattern. These differences may depend on other physical factors in the
environment.

By contrast to coronary thrombosis which is common in America but tare in
Ug_anda, Tel us consider a form of heart disease known as endomyocardial fibrosis.
This disease, first delineated by my predecessor. Professor Davies, in one of the
commonest Torms of organic heart disease in Uganda but is rarely or never secn
in the UK. or U.8.A Dr Connor, who spent two years working on this con-
dition in Uganda, visited a large number of African couniries fo define the
geographical picture, Needless to say, he had fisst laid down ressomably rigid
criteria for ils pathological diagnosis; it 15 no good plotiing the geography of
something whose recognition is difficult or uncertain. Dr. Connor showed that
endomyocardial fibrosis oceurred in Uganda and other parts of Bast Africa; it was
also seen in Nigeria and Ghana but not in South Africa. A recent study by Pro-
fessor Shaper and Mrs. Coles pointed out that an  unexpectedly high
proportion of the cases occurring in Uganda were of Rwands origin. Con-
versely, the icidence in the Buganda was lower than expecled, These results
suggest thut while some gencral physical lactor may operaie in its causation
cultural and/or secio-cconomic Factors must play a part. Unfortunatcly, at the
momeni we have no information as to the incidence of (his condition in Rwandans
who remain in their country, Although more geographical evidence is necded, the
information already provided affords some clues as (o the information we need
from individual patients and also the type of tests which may reveal diffsrences
which point to an aetiological factor. ’

I would like to turn now fo another curious clinical problem long known ‘o
clinicians in East Africa; big spleen disease. These patients present with o very
large splecn, buf investigations fail to reveal the cause. Although some pcopfe
suspecfed the cause might be malarial, no supporting evidence was available and
malerial parasites were rarely demonstrated. In the lust few years investizations
at Mulago Hospital using certain new techniques have shown that most of these
cases almost certainly have a malarial aetiology and also that there are specific
abnormalitics in the liver which enable this group to be separated from other
causes of enlarged spleen. Using those techniques, we huve ‘been able to show
that the distribution of cascs in Uganda follows the overall pattern of malarial
incidence. There are very, very few cases in Kigezi and there is a very high
incidence in areas where quartan malaria is prevalent, such as Karamoja. The
histofogical appewrances in the liver has also besn deseribed from the Sudan
Aden, India und Hong Kong. Tf this discase is indeed malarial it should be
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prevalent elesswhere in tropical Alrica and in the Far East. I have recently
reviewed slides from Zambia, Nigeria, Trench West Africa, Papua and New
Guinea. Typical cases have been found in afl these countries and malaria is found
in them all. Although these observations do not prove a causal rclationship
between malaria and ‘big spleen disease’, they do prove a good cxample of the
geographical approach on a world basis. and they open up new avenucs of
experimental work designed (o establish the aueticlogy of these cases. It is import-
ant, however, to note that without the use of new (echnigues we would not be
able to define these cases and therefore no studies could have been made.

I would like o cnd by discussing the geopraphical approach to the problem
of cancer. For many years it was considered that cancer does not occur in under-
developed wountries. Professor Davies has shown that when allowance is made
for the age structure of the population, the overall incidence of cancer is very
similar in Uganda (o that in most weslern counivies, However, although the over-
all incidence is similar, the lypes of cancer are guite difflerent, For example,
cancer of the lung, the commonest Lype ol cuncer in British men is very rare In
Uganda where almospheric pollution and heavy cigarette smoking do not oceur.
Conversely, cancer of (he liver i3 comimon in Uganda and most parts of tropical
Africa but uncommon in UK. and Anicrics,

Many of you are, I am sure, (amiliut with the studics carried out by Mr,
Burkitt inte the geographical distribulion ol the tumour that occurs commonly in
this area and is now known throughout the medical world as Burkitt's tumour,
This unusual tumour was first deseribed by Sir Albert Cook in 1904 at the Mengoe
Hospital, Kampala, Nevertheless, it was not until 1958 that Burkitt defined the
climical features and 1963 when Dr. Dennts Wright showed it to be a pathological
entily. As a mesult of extensive safaris and correspondence with hosplial through-
out Africa, Burkint showed that the temour oceurred endemically in a bolt across
central Africa but that it was rarcly, il ever, scen in north or south Africa. More-
over, it was noted that within the {umour belr, cases did not occur in people
residing over 5,000 fect and that this altitude barricr foll as the distance from the
equator increased. Haddow then pointed out that cases of yellow fever rurely, if
ever, occurred over 5,000 feet because at such altitude the temperature (alls o 60°
— 65°F. at cortain times of the year and that at this point viruses cease (o grow
in the mosquite. He went on 1o suggost that as the limiting factors for virus trans-
mission were temperature and rainfall, the distribution of Burkitt’s tumour mighi
be related to thess parametlers. He then showed that if a map of Africa was
drawn outlining the urca where the annual rainfall was 20 inches or below and
the mean temperature of the coolest month was 60°F or less, these ureas were
practically free of cases of Durkitt’s tumour. ‘Lhe remarkable cotrespondence of
the tumour with cerfain zoogeographical arcas provide very slrong circumstantial
evidence that the tumour might be causcd by a virus born by a vector such as a
mosquito. Further support came for this idea when Burkitt and Wright observed
that the majority of cases occurring in adults jn Upanda (a rare phenomcnon)
were immigrants {rom the high country of Rwanda, Burundi or Kigezi, these are
areas condilions are unfavourable for wvirus transmission by vector. If this
unpleasani and fatal tumour is, in fact, due in some manner to a vector-borne
virus infections, why is it that so few children are affected? The answer to this
may lieé in using the anlogy of infantile poliomyelitis - - a virus discase which is
wdcspread in the community bui one in which i‘ortunu_wiy only a fow infected
people develop paralysis. Tt is possible that a virus causing Burkitt's tumour also
infects the preater part of the population bul only a [ew develop tumours. The
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absence of cases in children under the age of iwo suggests thai they may be
proteccted by maternal antibody. 1 is now known that cases of Burkitts tumour
vevasionally cceur m Purope or Aumerica. However, the only other area with an
imcidence comparable Lo Alriva is New Guinea, and there the geographical factors
are very similar to tropical Africa. We are now attempting to invesipate the
immediate environment of each case in more detail; in particular we are trying to
establish whether cases of Burkitt’s tumour occur in ‘clusizrs’. The term ‘cluster’
here refers Lo cases occurring within both a limited distance of one another in
time and in place. It is important not fo under-estimate the difficuities of the
geographical approach, firstly in obtaining accurate fisures of incidence but also
in their interpretation once the discase pattern has been mapped.

Cancer of -the oesophagus s a tumour which has a very variable incidence in
different parts of the world. Therc arc at lsast two areas of very high incidence,
onc in Russiz and one in South Africa. In the lattcr country it has been shown
that in the Tramskci not only has cancer of the ocsophagus an unsually high
incidence but also that the prevalence is increasing and that the male dominancs
usually Tound in this discase is disappearing. These facts suggest strongly that a
carcinogen ot a tumour provoking agent has been introduced into this community
daring the last twenty years. One mighi imagine that it would be easy to track
down such an agent but this has not proved to he so. Unlortunately, the cause of
most diseases is a complex ol factors rather than a single ageni. It was soon
proved that a simple explanation such as the use of fermented liguors or con-
tamination of beverages prepared in tar barrels, could not be correlated with the
disease pailern. In a recent study Dr. Burrell and his collecagucs has drawn
attention to the fact that the gardens or shambus attuched to the house of cancer
patients were different from those of non-cancer controls. The cancer gardens
were less productive and this was thoughl to be due 10 a deficieney of molybdenum
in the soit which led 1o leaf changes in several plants and particularly maize and
beans. It was further demonstrated that correlation of the molybdenum deficiency
corrected these growth deficioncies and alse increased the plants resistance to
fungal attack. It is possible that the carcinogen is @ toxin produced by a fungus
which grows preferentiully on molybdenwn deficient plants. Experimental work
has shown that certain [ungi produce (oxins which are carcinogenic. Liver cancer
which has an abrormally high iacidence throughouf most of African can be pro-
duced in cetizin animals by feeding groundnuls infected by the fungus Asper-
gillus flavus. The active principal Aflatoxin extracted from the fungus s a potent
carcinogen. Ahmed and Burkitt have recently shown that there is a locus of high
incidence of oesophageal cancer around Kisumu b would be of intersst to look
into the problem of molybdenum deficiency and fungus contamination there. We
are also atlempting to map within Uganda the incidence of liver cancer and to
correlate this with groundnul comsumption and also to conditions of storage.
Fungal contamination is most likely when the nuts are moist, For those of you
who, like mysell, are groundnut addicts 1=t me say that Lo date there is no proof
yel that fungal contamination of these nuts s related to cancer in man,

In Uganda among many other problems I would refer briefly to the localis-
ation of Buruli or mycebacierial ulcer 1o the immediale environs of the Nile, the
higher frequency of gafl bludder disease in Ankole, the localisation of subcut-
aneous phycontycosis (a fungus disease of the skin) w0 the northern area and to
the enormous problem of frackoma in Karamojz. In trying to resolve why these
geographical distributions occur we should come nearer to & better understanding
of the diseases and an approach to their prevention,
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These are a faw examples of the geographical approach. We are engaged in
trying to plot more accurately the geography of disease in Uganda, Unfortunately,
disease knows no political barriers and a knowicdge of the pattern in our neigh-
bours is very important. For example, southern Sudzn and northern Uganda have
a very similar disease pattern. On the other hand Burkitt has described the desert
zone in the Sudan as the greatest pathoiogical divide he has encountered,

It is impossible to give more than & brief glimpse of the medical problems in
which this gecgraphical approach is applicable. I hope, however, that T have
indicated_ the value of the geographical approach in miedical research and the

tl_mse work.ing up-country should lead to immediate benefits in terms of co-opera-
tion and improvement in diagnosis throughou! the counlry. A more precise
krowledge of our disease pattern should alse be of value to our medical planners,

Nore: This essay is an sbbreviated version of a lecture given by Professor Hutt an his

inzuguration to the Chair of Pathology at Makerere University College.
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ECOLOGICAL PROBLEMS OF CATTLE RANCHING IN
COMBRETUM SAVANNA WOODLAND TN UGANDA

BRENDA J, TURNER

An investigation of the Bunyore Ranching Scheme, undertaken between 1960
and 1962, has provided a preliminary study of the ecological prublems involved
in ranch management of moist savanfa woodland aress of Uganda. A 100 square
mile cattle ranch was established i 1956 by Agriculiural Enterprises Lid.. & sub-
sidiary of the Uganda Development Corporation. lis mauguration fellowed two
years alter the apparent eradication of tsetse from the ared and aimed at developing
a relatively unpopulated and uaproductive region. By 1960 game had been drastice
ally reduced in the intcrests of tsetse fly control and the number of cattle increased
from a few to approximately 4,500, Despite many problems the arsa now SUpports
a more permancni snd dense population of cattle than at any time carlier 1n the
century, and probably more than in eatlier centurics when it formed part of the
ranchlands of the royal herds of the Mukama of Bunyoro. The overall picture in
Tecent years is omne of change from the widespread, varied and less intensive
grazing and trampling of game to the more local, intensive and uniform effect of
the domestic enimal. ‘This has had an immediate impact on the soil and vegetation,
the practical implications of which will he discussed,

The ranch is located in southeast Bunyoro, 1°-30° north of the Equalor and
approximalely 100 miles norlhwest of Kampala and (4 miles southeast of
Masindi. ‘The rainfall is uncvenly distribuied throughout the year with a tendency
to two maxima, one in April and the other in September, and u relatively dry
season from December to February, The average annual rainfall over a pericd of
47 years to 1961 was 36 inches at the nearcst recording station al Masindi Pori.
The ranch arca probably receives up average of about 40 inches a year although
the amount amd seasonality is very variable. The vegetalion is predominantly
broadleaved deciduous savinna woedland? with tussocky perennial grasses 3-8
fect high. It has hecn variously desctibed as high-grass, low-tree savanna’z,
“tropical vpen woodland”® and “Combreiucenus Savanna ™. It is characterised
by the prevalence of Combretim trees associated with 12!l grasses such H yparrhenia
and Loudetia species, und is found in a large area of central Uganda where other
cattle ranches are being developed. (Tiig. 1)

The ecological problems of ranch management may by grouped into three
broad categoriss, which will be considered in turn:

1. the control of disease,
2. the provision of a suitable habilat,
3. the maintenance of the carrying vapacity of the land,

1. Discase hus threatened the survival of this schemo ever since its estzblish-
ment and a brief revicw of the known history of disease in the ares shows how
this problem has developed. Cattle have probably grazed the present ranch areq
for nearly 600 years. Discase is reported to have periodically caused mortality 12
and since the advenl of the Eurepean the introduction of new diseases, such





