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. T.HE IMPLICATIONS OF TSETSE FLJ;ES ON ~IE JI:~STOR'r, ECONOG-Y .AND ECONOMY
-~ - · OF .AFRICA " . .

liberation from the daily chores as a hun\er-gatherer, man has oode
a nwnber of step-.7ise teohnioal advances but each of them_has added, in
one way or another; to the precariousness of his position within his

healtey human population.
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The mainten!Ulce of an animal popula.tion in a g:i.ven environment g ~
t,-·Idepends upon the equilibrium beteen the energy required by the formar 'f:) ...9E: 3and that whioh can be supplied by,. the la.tter. ~s principle also

O
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applieq to human popule.tion.s of the past when primitige banas of huuter- pr:t t1
..algatherers had to live from the natural pro~uots of the land, until g- g

the age of the firat agrioulturalista and pastoralists.. Since his t;j trj
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the environment; mas the "industrial revolution", which led from coal.

Food production was re&ponsible fpr permanent settlements, the
il10rease of tho human popúlatiou and at the origin of the firat'citieso• _
~Such conoentr~tion, howevei:, allowed f'or the il)creased ciroulation .of infectiow
dfl.sease3, soma of them perh_aps new to the human race and the more lethal
because unknown and uncontrolled. Diseases such·as smallpo:x:, plague,

. choÍ~ra,. leprosy kept.human·populations at par with food produ;tio~ and 1
' ter1~to!'a1 space. In tropical Afrioa, human po~ulations were thinned
ouf by such disea.ses as paludism and trypenosomiasis'

The next important step to upset the balance between h~ns and
. . .

il

and steam, oil and oombustion engine, to ura.nium and nuclear l);PWer.
• • ...• 1, •

Medical and health scienoes- have kept up w:j.th technioal. kno~ledge so
. . . ·• ' ' · ~-

that epidemics of communicable alid other cq.seases, whioh normally would
"I!- ~ " ..

have wiped out vast numbers from high density areas; have been largely
averted alloviing free rein to the population increase. With the resultiñg
dwindeÚng wate.t supplies; whether fro.m m.~s-use or pollution, .the po~son~-r
atmosphere over larga citiea from eihaust· gas ses, .and...the~ !1:-Jilpendi"hg food ·~ \,;;.,... ~ . -

• shortages we have now ·a.pproached a vecy isetio~ ó1isis,• .:,.. ~ · • - ._ ..
all. • • ,u;: ,._,.,. ·• • rf ,--t~t • f • . t,
iw • ,. ~- , • •. •... ~r-.. . ' .

The momenthas come fo knowledge snd' actión4.firstto saverhat
• se #ig4., «- , '

~ • • • "' 1:. -t _!l:-_ rl!.. ; • -~·;,fll~...,. . . .. ~~ ... f'i#si:±" sen be save4o or natural.9Tomensnd remo@ros»sol">""P@",
· ..2;±%?"s;3%#a5,z;-ge...

tataskit±ia¿k¿@o! 5red'líesiiatr@! »i 0 "

• .k - \~ . . • • • .. .. ,!. --~ -·, • -.: •• ~ ª•,t: :. $ (~ ?; ....~ . - • #> ~~ ~..~-~ .. " • :; • .,,~ • .,-trice»tres: saos a+ @set·.pésgte'«igséigeg.%h&
·.,. ; • the procesa of self•amothering. This, t0gether _nth:t\~e \f~trvat_iotúor. i,i.''.
. .._, .. ., ,. . d' ~ ::C.t . . . ~.- , ~ i • 1 ."",'. 'k -

•mell-planed exploitation of natural resouroes, might.stabilize asitustion ±t. s'y a " e ¿3fj

hi.ch in certein parts or the orla omg daneerous?y ·loseto the éj
oollapse of the ecosystem for normal human occupation, and'the preservatJgn ·. , 1 . t lA,

of an environment suitable for the maintenánce of a. pliysi9al and mental'
"'
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Tho A.frican environment

In tropical Af'rica the abuse of the environnent is not so much by

industrializa.tion than well of the miss-use of agriculturaly potential

land and the overgrazing of grassland by domestic stocko Generally

spsaldng, most of the .A.frican continent consists of anoient plateaus

'hich have been oroded and leveled, covered itch very ancient oils

which ere orn ith age (Gourou, l966)

The equilibrium of a climax biotope occurs under matural conditions

through the methodical use of tho available enorgy cycling tchrough the

olimax components. The destruction of one or more of the componen;s my
rupure the cyele, perhaps irreversibly, end cause tcho complote col.lapso

of the system, or reduce it to ea socondary, lo-grade community

(Lanbrecht, 1966)

In the ata.ge of hunter-gatherers· or shifting-cultivation by

sparsely distributed inhabitints, Africs presented a pioturo of balenced

clímax biotepeso The introduction around 5,000 BoCo of cattle and the

later rapid increase of the human end. cattle popu.lations, especially af'ter

the introduction of modern medicine and ~giene and subsequent introduction

of cas.h-crops, ha.ve changed the picture to a point where man¡y areas have

reached the stage of complete degradation. In addition to land miss-use,

the destructiqn of wild animal biotopes and hunting has been responsible

for drastic changes in fauna.l composition end numbers The shooting out;

in certain areas of predatory animals, such es lion end leopard, has been

followed by a rapid increase of certain_ u.ngulates resulting in overgrazing

and general deterioration of pastureso The inorease of the elephant

population in Tsavo Park in Keeya is suoh that vast areas of woodland

savannah have been devastated, deeying certain qther animal species

their normal vegetation cover and means of survivalo

rh tsetse fly

The best part of tropical Africa líes within tsetse fly belts. Some

24 species of tsetse (genus GLOSSIN.A) a.re known.· Both male and female

flies feed on vertebrate blood. If the blood is derivad from a Trypanosoma­

infected animal, the protozoan flagella.te becomes established in the fly

which then remains infective to each subsequent animals on which it feed.s.

Tvro trypanosome speciea are infective to man, causing sleeping sickness,

while other trypanosome species affect domesti~nimals and produce a-,...- --..., as
disease, called 11nagana". Afrioan game animals harbour both human and

oattle trypanosomes but are themselves tolerant to the prasites circulating
in their blood.stream. This immunity has been acquired from many yenrs

of contact ro.th tsetse and trypanosomes, end from natural selection of

those that ere resistent, len end cattle, hoever, aro of relative
reoent evolution and introduction, and immunity mechanisms have not h.ad

the opportunity to develop, nor natural selection the chance to opera.te.

Man and cattle are forced to live outside the fly belts or die.
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In the past1 the migration routes of people and cattle in Africa

wa.s very mucJ1 iiú'luenced by the presence or e.bsence of tsetse (Lambrecht,

196) It can be assumed that early human populations avoided a.reas of

high tsetse density if' only from annoyanceo Even more affected by the

prasence of tsetse were the early pastoralists when they suf'fered heavy

losses .,in their livestock whenever it was kept in oontaot with fly or

travelled through a fly belto The mig:ration southward.s from the Nile

Valley followed rout4s along the high ridge country on both sides of the

Central Rift Valleyo Some of the first migrants might have been metal

users so that the route they followea has played an important part in

the dif:f'usion of culture and subsequent occupation. These migration

patterns became important in later econom:ic development, the fly-free

nti.gration corridors became connecting links bet~een trading posts and
other permanent settlementso Other fly-free areas resultad from clearings

made by agricultu.ra.1 tribes, established mainzy along f'orest fringes
because of fertile soil and adequate water supply. Their fields provided

• a buffer strip betweEin fly habitets of the forest and those of the save.nnah.
Such aref;i,s were exploitea by the pastoralists not only as migration

routes, but also often as permanent pastures for their cattle. The
ocoupation of the saw.0 a.rea by tribes of very clissimilar backgrouud led
to a sort of feufütl relationship in which the pastor·alists iruposed their

s·ocie.,1 stru.cture upon the ag:riculturalistso Such a system was in u.se
fo some 500 years in Rwanda and Burundi, until recent political events,

following independence from. the Belgian ad.rn:inistration, ended. the
w

pastoral jetutsi overlordship in bloody uprisings of the Tahutu,

The presence of tsetse, especially the savannah flies, curtailéd

the full occupa.tion of vast areas othervdse suite,ble .for cattle and

agricuJ.ttu·e and no doubt has been the main reeson for the preservation
of original biotopes and their related fauna~ The prote·ction also
operated during and after the arrival of the first western explorers

and settlers, being depended, as they were, upon oxon and horses for

draing thoir supplyacons l!any expeditions had to twrn back after
they ha.d set out froro coastaJ. and other fly-free areas. Anderson (1857)

tells of one party of Englishmen w:i.th many horses, accoropanied by·

natives and their cattle, journeyine to the north of Lake N'gami a.nd

ho they had to turn be.ck a.fter they had lost roost of.' their horses, ono -ee«e
man sufferec1 the loss of thirty-six., and also sustaining heavy loases in

cattle, all victims of the tsetse flies v,hich infestad the areas through

which they had to travel,

It; as only eftor 1otorizod transport becare aveilable, diponsing
with draught animals, that the :f'ull impact o:f' western technoJ.ogy and.

occupation on tho interior of the .A:f'ric.an continent began to be felt.

Penetration and perma.nent settlaments al.so increased after the establishment

of maclica.l ser-vices and better .knovrled.ge of the cause.tive agents of

tropical disoases and vectors, The diseae agents and vectors of cattlo



trypanosom:i.asis a.nd the two trypanosomes causing hwaa.n sleeping sickness

ware discovered and described between 1895 and 1912c

The seriousness of sleeping sickne.ss is real:l.zed :from the great

epid.ernic that raged north of Lake Victoria beteen the years 1902--05

when the clisease carried away 200,000 out of a population of 300,000

The first att.empts to control the cliseas0 through the control of

tbe glossina vector were made in tho erly 1920's, itch the basic

studies of the ecological req_uirements of the fly o Methods for control.

were, for mar.iy years to cone, a :matter of trials and errorso The hola
on the .A.frican continent o~ the tsetse fly was little understoodo Error

in judgenent ocourred whic:h hed grave consequericeso During the ea.rly

l900's the aclroi11istre.tor of the Seml:Ud River territory induced a

,. population living on the slopes of Mount Ruvenzori to ove dom to the

ve.lley whare easy water ancl better so:i.ls were available. This seemed

a logic and apparent wise decisiono Uni'ortunately, the banks of the

river were the hau.i."1."'cs of the riverine tsetse., _<g,ossina paJ;llal~.
Some yea.rs later most of the villagers were either dead., had fled or

were hospitalizad.e- Sleeping sic!rness spreacl from the valley north a.nd

east to tho shores o? Lsle Fdard end Lle Ceorge, rhere the Uganda

Govermr10nt waa forced to eve.cuate meey thousands o-r paople and their
oatle fron ares thay hd inhabied fo the preceding 3O0 to 00 years

Tho absnlonmont of the grassland rosultved in the developrsnt of tchicke

vogoetion. Th!s cllod Gs pQl!igiggg o edvano fon foi hich up
the slopes., a.nd ocoupy the valleys. The advance proceded steadily and

mas only ha?ted about 100 miles oest ron is staring poin

Iho developent of egigsevamh, after the abandonment: o0f

grassland, seems to be a general rule at least in Eest Arica Should

this oocur adjacent to established fly belts chances are that the fl:y will

advance into the newly cree.ted habitats as soon as a carta.in density

of trees is reached., especially as the a.bsence of human ocoupation

will make the woodland more attractive to game and thus provic1e the

f'ly with the required hosts on which to feedo An e:maple of this ocoured

in the Karagwe region of the Bukoba District in the north-western corner

of Tanzania whe1·e, during· the latter part of last century, lme:t>e pastoralists •

cattle ocoupied excellent grazing lands in open grassland savannaho Tribal

wars aisturbed the peace and. cul.tural struoture, resuJ.ting in the abandonment

of the grazing landa by the pastoralists. Soon the grassland reverted to

Acacia and other pyrophitic tree species savannah, and was later invaded by
"'SE2!Si8ns. The fly continuod to advance an by 1950 had reduced tche

300 mile_~ap between the northern and eastern belts to about 50 mi.les.

The abandonment of pasture land is o:f'ten caU3ed by the degradation

of' the grassland by overstocking, the tendepcy among tropical pastoralists

being to keep more cattle than _the land can support., for herd.mán talce

more pric1o in the nUll:!ber of animals they ovm tha.n they care about the
returns and quality.
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The Bugesera region in Rwanda offer another example of how the

development of Acaci_! wooclland, a:i.°ter the people had left this time
because of abad outbreak of rinderpest in their herds~ permitted

Gornorsitans to invade from across adjacent Tanzaniao The Bugesera was

la.ter reocoupied, but close contact with~ which had by now
spread in large areas and was followsdby vast numbera of game, resulted

in heavy losses in cattle and tha outbreak of htllllan sleeping siolmesso

- Pastora.lism in .A.frica is not alwe,ys well spoken of º Gourou ( 1966)
sey8s: " damago done by pastoralism is incalculable, whilst the

economic a.dvantages are insignificanto In fact, the savaru1a.hs that form

the prevail.i.ng vegete,tion types in the .Sudan., East Africa and Madagascar
ero meinly due to tche need for maling er'ing erounds," He goes on:

-"In pastoral e.reas the a:nnual burning of the grasa has become a necessal"y
eand. customaxy practice" "Iho damago done by this is imene end out of

proportion to the benefit; obtained from the pastoral facilities it
procures o lt

Burning has always been., s.nd still is, a matter of controversyo

The argumenta brought forvrard against or for depend on whether the

subject is discussed by the conservatist, aggonois, veterinarien or
botanist. In East Africe the authorities try to reach a compromise by
recomm.encling early fires to destroy the useless atraw cóver. Early

burning, they say, causes less harm to trees. This1 however, roa.y lead

to the re-establishment of dense tree cover, reducing the gra.asland and.
encouraging the f'ormation tsetse fly habitats.. Specialists think that
bush country en& roo&land savannahs have increased. at leas; during tche

present century; and probably befora. They say that one of the reasons

right bo tho shifting cultivat:ion nethods in mhich fields are ebgndoned

each yea.r, uaually followed by the development of seconda.ry growth, bush

and woodlande

A recent e:xample of the creation by man's activities of habitats

suitable for :fly is in the Alego District, a hilly country with relativa
high ra:infall east of Lake Victoria, Tho area as heevily set;tled

because of fertile lands, has a network of permanent rivers ana a

nunber of iniortant tom5close by. S.fuscipcs ano C.pal2i@ipes existed
along the lake's shores and in the adjacent bush and woodland and

slecping sickness occurred, mginly enong the fishermen Before l960
no flies hed boen reported from the plateaus, hoever, but a sudden

increase of aleepin.g sickness cases, this time among the inhabitants of

the inland villages, inclicated the.t _local transmission d.id occur. An

entomological survey revealed that Gefuscipes had invaded the platea.u~
lend end bred in denso patches o1 negleotod Eunhorbie tire?lli and

Lentans. sp. (the latter brought in asan ornamental hedge-plant by white

settlers earl:i.er in the c~ntury) plantad for paddocld.ng groups of huts

and fields, a.nd sometimes vmter-holeso Under the circumstances., · contaot
botween man and fly became very intima.te and resultad in intense sleeping

./
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siokness transmisaion, emomiting to some 70 cases per month by the end.

o 1960.

From the ex.e.mples described above it is realizad that the ecology­

of vast areas in Africa is constantly inter-ferred witho Combinea
with f'luctusting long-term climatic che.nges this resulta in e.lterr..a,ting

cycles of ad,rances and retreats of man and tsetse í'lies •

control. o~.tsetsg_f3y.
The large-acale tsetse control measures so far applied fall into

threa ca-tegories: (1) vegetation clearing; ( 2) game control: ( 3)
the appl:ication of inseoticideso

The practicability of tse-tse control by meaM of bush clearing wa.s

realizad when early stud.ies had shown that the fliea vrere dependent

upon microclimatvic conditions mithin certain vegetation cormunities, It;

was obvious, of course ~ that none of the tsetse species could su.rvive

i:n a completely denudad area; no tsetse habitat was ever found in open

graaslendo But rutb.less bush clearing is e.xpensive and also the question

aroso o itcs effect on the soils tchus exposed to weathering and erosiono
This e.gain wa.s a subject of controversyo Som.a opinions wera to the e:f'fect

that erosion af'ter bush clearing would wash evmy fertile top-soil;

other that reiroval of tree-cover would promote grass-growth which would

hold soil better especially in places of dense upper canopy where grass~

cover was often poor and erosion ~ occuro

Cost and other 0011.sideration~ led to refinements in bush clearing

methods, Th basic idea o "selective, or discriminative clearing"

was that only enough shade-trees should be :f'elled to malee of tsetse fly
habitat unsuitable for the flyo Such method.s met vdth various degrees

of success. Failures were often dueto the empiricel applioa.tion of a

certain degree of clearing that had proven successful in a given area,

with cli.sregard tó the fact that the ecological requirements are not

always tha same in ali areas., even for the same tsetsa specieso Requirements

depend not only on the vegetation., but includes local clirnate., length of

dry and rainy seasons, altitude., and of the aveilability of vertebrate hosts

._ on which the f.ly prefera to feedo

Regeneration is another problem and one which necessitates recúrrent

expenditure, uless tho cleared eree is en isolaod block tvht; has no

contact; ith other fly belts

.An unexpeoted success vms achieved at Abercorn, Rhodesia, where

G.• morsite.ns wss eradicated from a large a.rea a:f'ter the thinning out of

about 2% of the vegetation in drainage lines that intersected an area of
wood and grassland. Obv:iously., the fly had had to rely on the denser riverine

vegetation for its survival during the dry season.

The seccnd. rnethod of tsetse control is through the elimination of

1

1
1

• 1
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its f'ood supply by the shooting out of game anim=1.lso This method has

been successful in areas of' Uga.nd.a., Rhodes:i.a and Zululanc1. ., at rele.tively

small costa Gamo control hss mot ith fierce opposition, and rightly
so be:i.ng brutal and distastefuJ.o Fm·thermore it is dif'ficul·t to organiza

e.nd expenses rnig.ht be very high: depend.i.ng 011 game density, the terr.ain
ancl necess:i.ty of clone supervisiono tts suocess will al30 depencl, of
course, on how well the treated area. can be protected from reinvasion

of' ga.me fro;n the surrounding arenso In N'ga.miland., Botswana., game

control carried out between hro game...fenoe.s ·in the proteotion of Maun., the

capital., hes be·en going on for mo!'a tha.11 15 years and. game is still

present, espec:i.all.y the smaller species and nocturnal anima.ls., Of cour.so 1

the a.1"en is cli.rectly coilllected vrlth the vast Oko•mngo swarops in the north
where game is plentiful e.nd roostly undistrubed.

A danger exis that after tcho shooing of gano tcho fly Mil]. still.

be able to survive in small foci when it can feed on domestic a.nimal.s

ana man. This., in tm"n., might result in. increased tr-ypanosome transmission

in these alternative hostso

Tho ~hird kind of tsetse control is the one of the application of
C des

inseotifjga, Broadly speakcing, tvhis can be done in to ays: (a) by
/,

"contact11 insecticidas from the air; (2) by "residual" inseotiéides ou

the groundo
The f'irst method is expensive and presens many technical probloms

¡ts main advantage is the speed by hich largo ares can be trated

It has bean successf'ully a.pplied·in Zululand and during experimentai
tria.la by the Tropical Pestitides Researoh Institute in Tanzaniao If
coot and certain technica.l problems can be reduoed., aerial spray could
beoome a method of choice in many instanceso

Ground spraying has now been appJ.isd in many areas of Africa. and

agaLt1st several tsetse species., mo.s-tly with complete success_, A grent
advanto,ge over aerial spraying is that on thé ground the insecticide can
be applied in restricted areas of the real habitats and even there with a

varying degree of selectivity., when the exa.ct resting sites of the flies

are known, or their dr.f sea.son refuges. A good example of selsctive

s1)J."aying as a result of precise knowledga of fly behaviour was.against
.fugcip2g in Kenya, Te epplication of insecticide as restricted to the
edge vegetation facing the riverbanks af'ter it had been observed that ·

•. the fly uscd the insidc edge during its movements a.long ancl acrons the
na;ercoure, Ihis very solecive spraying ras complotoly su0ce3sful in
eradicating the fl.y from a vast river systemo

0e
The effect of insectic~ apraying on vrlldlife has bean the object

of studies and publicatio11so "Silent Spring" typifies the outcry of
to

the .American naturalist. In regard the application of insecticides in
(\ . .

the control of tsetse flies., the noxious eff'ec t upon wildlife is not a.s

sorious as one might believe. In tsetse control by ground application
the insecticida is sprayed only on the boles and lo-,,'rer branches of



--3.

trees, not on the foliageo As such, bird lif.e is very littls af'fectedo

In adclit:1.on the insecticide is only applied in a relatively sma11 part

of -~he total area to be liberated and on a very small proport:i..on of the

l vogetationo The e.pplication being onl.y on the bark of trees eliminates the

risks of the chemical bei11g ingested by browsing ancl grsi.zing an:i.malso

A new method of possible tsetsa :f'ly control is that of biological

control by tcho "sterilo male 76chniquo", experimentally successful in tcho
laboratoi-yo The cl.:i.fficulty of its applicatiou in the :f'ield is a mattar

o tche breoding and relase o0f su&icient nybers of sterile malos in tho
natural habitats.

Ancrther biological control possibility ia that o-f' hybridizationo
This was proven feasable in laboratory experiments when two related

species, SS222gr¿oni end e.rorsitng mere mated and producod non-?erile

eybrids • .Attempts ware mada to duplica.te the·experiraent in natura by

the introduction 0f Semositans males in gesgynncrton habitts, end

sisa verse Relts proved diaappointing under · the circumsta.nces o:f.' the
experimento

geme ver3gg. ogggic stock
Under the conditions of the A.frican environment wild anime.la are

far superior to domestic stock; they are less susceptible to diseases

(including trypanosom..tasis), make use of almost all African grass species,

need smaller ranges, have far lesse~ water=requirements, have a faster
rate of reproduction anda faster gain in lifeneight and matu.."'ity.

:Becau.se of these oYerwhelming advantages it see.m,1 indicated to explore

the possibilities of utilizing this vast source of animal proteins.

Tho poss:i.bilities fall under two headings: (1) the culling of anim.cils f'rom

natural or "ranched11 wild anima.la; (2) the breeíling and selection of
cortain ilá species

I have dealt with this subject in soma detail in a previous papar

(Lambrecht, 1966). I concluded from aualyses of publications by
Dasmann and o·~her authors, that on· compara.ble land and other things

being equ.al, the harvest of meat from wild anima.la should be several

times greater than that from domestic livestock under the conditions

found in ioost of Africa. Adcled to the direót economic gain of game­
ranching are all the advantages of long-term conservation principles,
eogo the maintenance of natural vegetation cover and the preservation of

faunas a.dapted tiJ their natural environmento

The d.omestioation of' ilected v;ild animal species, to w'.ü.ich
{\

game-fa.rming could eventuslly lead, opens up another wide field of

practical ·application,. Larger anima.ls, such as the eland, would obv:iously
be the i'irst choice; domesticated elana are alreacJy herded in certain

part13 of the Tra.nsva.al and the Rhodesias"

i
. i
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Conclusion

Tsetse flies have acted for a long time as a buffer against ma.n's
enoroa.chmen·~ of African biotopeso With the increase o'! the indigenous

populetion end modemn means of tsotso control, the t;setse fly's role

es the guardian of natural environents is coning to its close But
T
time has come to oonsider the consequenoes to the environment of vast

tsetse eradication measureso The first partinent question should be:

"do we really neod the liborated lsnl and is it suitable for human

set.lement?"

Vast areás occupied by savannah fliea are marginal lands where

soil is poor, often looked upon as waste lands. It would be unwise

to spend larga amounts of money to eradicate the fly from those ereas

should it ba proven that they cannot support e. permanent hU!ll!m oocupat:i.ono
Such marginal areas ere nt "lost" if thoy can be exploitved isely
They could be orga.nizea as national parles or faun.al and floral reserves.

We owe at least that much to future generations. Certain areas could

serve as local souroes of animal proteins through jud.iciou.s methods of

culling Netional parks could become a permanent source of inoome from
the tourist trade and perhaps provlde a bettor return, roney-rise, than rhen

converted in farming and grazing lanas 011 po·or aoil•

•

•
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