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1.  INTRODUCTION

For centuries human and animal trypahesomiasisyhave ravaged vast areas of
tropieelfAfrica “As recently as -20 years ago sleeping-sickness was con31dered one
of the most terrible of 4ll endemic diseases affecting the African contlnent
Animal trypandsomiasis render stock-raising difficult, if not impossible, in many
areas, and in cattle-grazing areas bordering on the Glossina zones, livestock is .
weakened and.does.not supply any draught-animal (Vaucel et al., 1965, Wilson et al.,
1963; Ford; 1963). ' ‘

vt

Research efforts undertaken both in the laboratory and in the field have.supplied
in recent. years better-methods of prevention, detection and treatment of trypano-

somiasis.

Human sleeping sickness prevalence has been reduced to an extremely low 1evel
but the dlsease is far from eradicated and many small foci either remaln actlve ‘or
appear 1n prev1ously cleared areas. The situation is slightly better in West

Africa, where the parasite Trypanosoma gambiense has apparently no animal reservoir,

than in:BastiAfrica where occurs also T. rhodesiense with both human and animal hosts

(Robertson, 1963; Willett, 1963). ~

Glossina-borne -dnimal - trypanosomiasis are always very w1despread and hlnder {

economic development of the maJorlty of African states Chemotherapy cannot be X~
tended to all domestlc animals and has its setbacks, 1nclud1ng drug-res1stance of the
L trypanosomes ‘ So tsetse fly control has an 1mportant part to play in the development

of the Afrlcan continent. o o ‘ () R S. T EE @ﬁ
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2.  GEOGRAPHIC ﬁISTRIﬁUTIGN OF TSETSE FLIES ;

Glossina sp:jin%éét'ébout 10 000 000 km2 on the African mainland. Their present
distribution has been recently summarized by Ford (1963) but more accurate data for
French-speaking states of West Africa can be found in Rickenbach (1961), Maiiidt~(195§);
Rageau & Adam (1953) and Finelle et al. (1963).

Tsetse flies are classified into three groups typified respectively by G. palpalis,

G. morsitans and G. fusca.

2.1 G. palpalis group

The palpalis group includes five species and four sub-species and is restricted

to West and Central Africa, with relics in Ethiopia and Arabia.

G. tachinoides occurs in the Sudanese. savannah and in the southern part of the
Sahelian area of West Africa with residual foei in North-Eastern Africa, and can with-
stand very dry conditions but congregates in the dry season around water holes, resi-

dual pools of temporary rivers, and so on.

G. palpalis and G. fuscipes occur in the'forest as well as in the Guinean and

Sudanese savannahs, but in these last environments they are restricted to rivers and -

rivulets in the neighbourhood.

G. ﬁéllicera and G. caliginea occur in high forest areas, but the first can be

encountered sometires in the gallery foresis of the Guinean savannah.

2.2 G. morsitans group

The morsitans group includes seven species and three sub-species, all inhabiting

savannahs.

G. morsitans complex occurs mainly in Sudanese savannahs, with G. submorsitans in

West and Central Africa and (. morsitans in East Africa.

G. longipalpis is restricted to Guinean savannahs of West Africa.

G. austeni is mainly a coastal species of East Africa.

G. swynnertoni and G. pallidipes are highland species of East Africa, the firsﬁ
being restricted to Kenya and Tanzania and the second species occurring from Ethiopia

to Mozambique and being present in some coastal areas.

— .
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LG, Pallidipes has been eradicated ffohyNétei. T

(. borgesi has. been recently. descrlbed from Mozamblque.

2.3 G. fusea group S e e AR s R A S

The fusca group includes 12 speciesland'two sub-species, whieh>inhébit ﬁaihiy

densely forested areas.

G. nashi, G. schwetzi, G. tabaniformis, G. haningtoni, G. severlnl, Go véﬁhoofi

and G. fuscipleuris occur in the Lower Guinean forest, sometimes 1n very restrlcted

areas.

T T P Ty
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(. fusSca occurs in all forestad areas, from Sierra Leone-to Uganda, and G. nigro-

fusca is widespread in the Upper Guinean forest and in the northern pdrt of the Lower

Guinean forest, from Guinea to Uganda.

G. medicbrum is restricted to.Upper Guineéan savannah and forest.

G brev1palpls is very Widespread in gallery forests and savannahe of East Africa

From Natal to Eastern ‘Congo (Leopoldv1lle) and to Southern Ethlopla and Somalia.

T P R

G. longipennis is also an eéétern savannah speoles, but restrlcted to Kénya,

Ethiopia, Southern Somalia, South—Eastern Sudan, North-Western Uganda and Northern

Tanzanla.

3. BIOLOGY OF TSETSE FLIES - A o B e

3.1 Reproductlon cycle

LR s o s : - LR -
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Tsetse flies mate. during the days. following:emergence, when the females are: teﬁeral.

One insemination is Suff101bnb for the whole life of the female, but males mate eeveral
times durlng‘thelr llfe and perhaps some females do the same. Non-teneral wlld caught """
females are always inseminated. Homologous matings are the rule but sometlmes matlng
oceurs in nature bétween closel&ifelated species; ' such matings afe generally.not. fer- -

tile and .can be lethal-for. the. female.

-

- v O D A S [

The twd ovaries are domposed of two ovaricles each, and each ovariole develops in
turn (Saunders, 19623 . Challier, 1963b). :. The..first ovulation occurs three to 11 days
after the emergence of the famale;.. the mature ovocyte is not. laid, but passes into
the female uterus where fecundation occurs, then the larva grows inside the uterus,: .

the food being Ssupplied: by the. "milk glands™-ef the female,. the late thlrd 1nstar

pp— e
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larva is laid on the ground and pupates about two to five centimetres below the sur-
face, some hours later. Larval development, 'in utero, ‘takes about 10 days, during which
the female bites at least three times, but the first larygﬁ;p:;aid'when the female is
about 16 days old. When the first larva is laid the second ovQcyte passes into éhe
uterus, and so on. The duration of the pupal 1life varies from 20 to 60 days;'acdording

to temperature.

The adult can fly some hours after its emergence from the puparium, and is able to'

bite the following day. .

3,2 Feeding habits

Both sexes of tsetse flies suck blood and they do not use any other food. Tﬁey
do not 1ngest usually either water or nectar but seem sometimes able to pieree. plants

for sucklng sap.

Each species of tsetse fly exhibits definite feeding preferences, but the majority
of Glossina are able to bite a great variety of vertebrates. The known trophic pre-

ferenéés are-the following (Weitz; 1963) according to 22 640 blood meals identified:

G. swynneftoni, G. austeni, G. fuscipleuris and G. tabaniformis feed mainly on suids,

with bovids and other vertebrates (rhinoceros, .hippopotamus, porcupine) as secondary

hosts.

G. morsitans s.l. feeds equally on suids and bovids, warthog (Phacochoerus sp.) being’

the preferred host; man is also used as host, mainly by submorsitans of West Africa.

G. pallidipes, G. fusca and G. longipalpis feed extensively on bushbqu (Tragelaphus

seriptus), and the first and second species bite also suids to some extent.

G. longipennis feeds mainly on rhinoceros, with giraffe, elephant, buffalo and ostrich .

as secondary hosts.

G. brev1pa1pls feeds malnly on hlppopotamuses, suids, buffaloes and bushbuck.

G. palpalls G. fuscipes and G. tachinoides feed extensively on man, crooodlles, lizards

and bovids, the last species being particularly infeodated to man and cattle.

The behaviour of each spe01es is characterlstlc and 1s not entirely dependant on
the availability of dlfferent hosts- this view is supported by the fact that commonly

ocecurring, animgls are not fed on by Glossina, the best example being zebra (Equus

burchelli). in G. morsitans areas of East Afpica, and Waterbucks (Kobus sp.).
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Few data are available about the adaptability of tsetse :flies to.a varying host.

fauna. It i8°Fikely that flies like G. morsitans s.l., the ‘G. palpalis group and.

possibly G. swynnértoni and G. pallidipes would guickly adapt to changes in fauna.

The anthropophily of G. palpalis and G. tachinoides increases when the wild fauna and

the livestock decrease (Page & McDonald, 1959; Jordan et al., 1961 and 1062;

Langrldge ct al., 1963) However some species with very restricted feedlng hablts,

such as G fu501pleurls, '¢. austeni and G. tabaniformis’ (infeodated to suids),

G. longipalpls and G. fusca (1nfeodated to bushbuck and buffalo), and G. longipennis

(rhlnoceros, elephant buflalo), may be very rapidly affected by the removal of only

a few species.
3.3 Ecology

. The subject has been recently reviewed by Langridge. et al., (1963) and by Marley,
(1963). ' ‘

%.3.1  Adult flies

Each species of tsetse fly has a specific distribution area, characterized by
climate, vegetation and soil, this last element being important for larval deposit and. .

pupal survival,

0

In each distribution area it is often possible to distinguish three zones (Mouchet

et al., 1961):

‘the permanent breeding-sites, where flies occur all year round and where they

- congregate in unfavourable seasons, andusually where they lay larvae;

the temporary breeding-sites, where flies occur dufing the most favourable
Seasons, ‘Usually in the rainy season, but where they cannot survive in the dry

seasonsyg -

the feedlng grounds Which are generally open-areas,; not very far from the bréeding-
51tes, where flles can easily detect their hosts, and feed upon them; feeding-
grounds can extend a few kilometres around breeding-~-sites, but are usually re-

stricted to their immediate vicinity.

In each zone resting-places of the flies vary according to environmental condi-
tions and physiological condition of the fly, but they are usually constituted by

poles, small trunks and medium sized branches, up to some metres above the ground.
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But some species,. like G. swynnertoni and G. pallidipes rest extensively on leaves by

night and on the unders1de of branches by day (Harley, 1960-1963). In wooded savannah
areas some species of trees afford better restlng places than others and are regularly

selected by the majority of flies.

3.3.2 Larvae and pupae

The depth'to which the larvae enter the soil varies with environmental conditions;
in the rainy season the larva can pupate ‘almost on the ground or only one or two.centi-
metre§ below. ' If the dry season the larva can enter five to eight tentimetres below

the ground before pupating.

The pupae cannot move and so are susceptibleato wide variations of temperature
and humidity. They can withstand high relative humidities but neither submersion by
water nor -dryness (Buréell,'l963). High temperatures reduce the length of pupal life,
but too high temperatures can kill the pupae in some days and even some hours, and -

pupal sites are usually situated in well-shaded places, under logs, bushes, and fe} on.

For some species, as G. tach1n01des and G. palpalis, breeding- 51tes can be entlrelj

man-made, such as mango and banana plantations.

3.4 Tsetse fly survival and death-causes

Adults of Glossina have a high survival rate, in the laboratory as in nature;
survival for 154 days has been observed in . palpalis, and average lives of two to
three months seem to be the rule. Flies can dle from aging, but also from starvation,
unfavourable environment changes, or be killed by predators (blrds spiders, insects)

or, more rarely, by parasite fungus and protozoa.

Causes of mortality of larvae and pupae are more important because predators are
numerous; insectivorous birds, insectivorous insects, ants, and so on. Many insects

parasite tsetse pupae; Diptera bombylidae, Hymenoptera chalecididae and Mutillidae.

Pupae are also much more easily killed by unfavourable environment changes than adult
flies which can move away. In nature probably less than half the laid larvae reach

the adult stage.
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4, "TSETSE FLY CONTROL -

Inamehy.iﬁsfaﬁees tsetse controt-is-a very efficiént way to stop human trypano- ~
somiasis tfansmissieﬂ in restric%ed areas as a eemplement to chemoiherapic"measufes,y
and tsetse“centrol of’eradicatioﬁais)opten the cheapest method for preventing‘lives%ock :
trypanosom1as1s transm1s51on in cattle gra21ng areas of Sudanese and Gulnean Savannah

ZoTIES (Hockmg ot al.; 1963)+ S

Methods used for tsetse fly conirol Jjust before and after the second World War‘m
are‘gpadpally‘belng replaced by other ones based on residual insecticide appllcat;ons;
and_chemoster;}iéatien is being investigated. But in the past direct destructiqn,
indis¢riminate and. selective clearings, end hosts elimination have beeﬁ extensi&ely ‘

used, sometimes with fair success (Glover, 1951).

4.1 Direct destruction of tsetse flies

Direct destructionﬂof tsetse flies by net colleotion and glued baits has not been
very promising 1n the past, except in Pr1n01pe Island where G. palpalls was almost '
eradlcated. Destruction by trapping (Harrls traps) has been successful in controlllng

G. pallidipes in a restricted breeding area of Zululand, South Africa, but results have

not been very satisfactory in other areas. Some authors, like Morris, (1960 1961)
stress that traps glve the best way for catchlng representatlve samples of fljes, '

Whereas others, 11ke Abede, (1963) conS1der traps as useless.

4.2 Tsetse fly control bJ game destructlon

It has been observed in the ‘past that tsetse flies and game are often assoclated,
and that game elimination, during rinderpest epidemics for example, are followed by
strong reduction or even disappearance of ‘Glossina populations. - . So game destruction
hasbéen used'as a routine method of tsetse fly control -in Fastern and South-Eastern
Africa; and has succeeded in clearing many thousands of square kilometres of flies
belonging to the morsitans group,  the best known experiment being the Shinyanga. one,
in Tanganyika (Glasgow, 1960). The method was not cheap; for example in Southern .-
Rhode51a, during. the year 1955, sllghtly more than 41 000 head of game were destroyed -
by 800 paid hunters{ with an expendlture of 107 000 rounds of ammunltlon (Chorley,
1956).
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Judiciously applied game destruction can be an economical and practical means of
trypanosom1a51s control as not only hosts of Gloss1na, but also animal reservoirs of
trypanosomes are. destroyed 1n only one operatlon. However as stressed by Weltz,
(1963) and by Glgver, (1964), the palpalls group. of tsetse flles cannot be starved
except 1f reotlles and humans also are eradlcated and the control by starvation of

many tSetse species (such as swynnertoni, austeni, fuscipleuris, tabanlformls, morS1tans

and submorsitans) supposes total elimination of suids, which constitute a group more

difficﬁif fomlocafe and to kill than antelopes and big game. Besides, as underilined
by Dasmann, (1965) and Hocking et al., (1963), game farming can be more profitable in
some marvlnal areas than cattle—ralslng as a ‘source of meat and skins and also for the
tourist”industry. So tsetse control by game*déstruotion is almost entirely abandoned

now.

4.3 Tsetse fly control by bush clearing

Bushes and tfees are widely used by tsetse flies as resting-places, but they are
Vital as sﬁéltéfs~fbr pupae. Pupae can only survive if the soil is sufficiently
shaded protected from dlrect insolation and preserved from rapid variations of humidity

‘ .. B N

and temperatureq

I

The clearing Pf,%ll woody vegetation in a‘fly—infested area has rareiy been used
for tsetse fly eradication, but has been extensively embloyed to provide barrier areas
or to reduce the contact between flies and humans around villages and water holes, at .
river~crossings, and along the main routes of communication of humans. and cattle
(Le Rouzic, “1948). Such clearings, called "agronomical prophylaxis" in French-speaking
countries,: can be used for cultivation to be kept clear of trees and bushes. ) They
cannot be extended on large areas in sparsely inhabited zones because they require a _
larger manpower supply than available, and are very costly if carried out by adminis-
trative ‘agencies. - However, for special purposes, clearings and protective barriers'
have been done up to 100 kilometres long and three kilometres wide, as in Southerp .

Rhodesia.

Selective cleariﬁg has besen much more extensively used for tsetse fly control.
It is based on the'teﬁdency of fiies, in unfavourable seasons, to conecentrate in per-
manent breeding or resting Sites that comprise identifiable planﬁ communities and a -
comparatively small proportion of the bush or woodland as a whole. The requirements

of the common tsetse fly vectors of trypanosomiasis have been described and the types
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of vegetation most favourable as refuges are known. . They must be located ‘before.
tsetse fly control measures are undertaken. Seléctive -cléaring can'be .done directly, .-
or by use. of chemieals;.,itisuffers.gpom.the same deficiencies as total cleaning; it
is a costly measure, the regrowth of bush:pustfbe kept'down and it is muchimore effi- o

cient in dry areas than in humid,ones.. .

Iri dry countries“temporafy-control of'riverine - tsetse flies. can be got by use of .

obstructlve clearlng , by Pelling the trees forming the overhead canopy and blocking

‘ the stream-bed “to obstruct thée tsetse flight-line.’ .The flies .cannot move freely under ..

shade and'either are starvéd or forced into the open where the climate in the dry .. . .,

season is intolerable (Nash & Steiner, 1957). L o S e e

Wikh tﬁe”discovery of modern insecticides it appears that it. is very. often more.
efficientitdispraj"a residual toxicant on the tsetse permanent resting-sites than to
destr6§ them, because tsetse can change resting-sites when the preferred ones are des=- . ..r

troyed, but they do not. ‘abaridon “them after spraying (Hocking, 1964).

4o Tsetse fly conmrol by 1nsect101des

Insecticides can be used as aerosols,of temporary efficacy on huge areas, or as

residual sprays on resting places, in traps and on baits.

s e e

44,1 Insecticide aerosols

Insecticide ae“osols have a-very short re51dual effect and klll tsetse flles dur- A
ing some hours only after their application. They can control or eradicate the flles
only if they are applied on large areas at oonvenlent 1ntervals to kill, before thelr

reproductlon, all flles emerved from pupae since the prtv1ous appllcatlon. A con-~

venient r VLhm seems to be about Pl“ht appllcatlons at 1ntervals of’two to four weeks

1
Ve

(Burnett 1962b) “A o o Co ‘ RIS

_ Aireraft application; has the obv1ous advantage of coverlng large areas qulckly,

and can. be efflclent agalnst savannah-lnhabltlng spe01es llke mors1tans, swynnertonl

3oty

and pallidipes; it is. less. adequate than ground appllcatlon agalnst rlverlne tsetse
flies like palpalis. (Burnett 1902b), and is almost 1mposslble to carry out agalnst

species-living in high forest. .

¥
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Ground .application can be done either with lorry-carried generators, or with light

generators,  like: Swingfog (Challier et al., 1964).

Tnsecticide aerosols can only be applied some hours a day, just after.dawn and
bofore dusk, and sometimes by night, when air currents are downwards; .during other
day-time periods the insecticide cloud disperses very rapidly and, if applied by air-
craft, does not reach ground level. Only a very small amount of insecticide reaches
each individwal fly, and gravid females, less susceptible to insecticides than males .
and: females of other physiological conditions (Burnett, 1962a), are not easily killed
by chlorinated insecticides; some 0P compounds like fenthion might perhaps be more

efficient (Hocking et al., 1963).

For. eradication programmes dieldrin and BHC aerosols have been used, mainly in
East Africa, with variable results including fair success (Cockbill et al., 1963).
The cost of such programmes was very heavy in the first experiments, but hasvdecreased
with technical improvements and better knowledge of tsetse ecology, and is now around
800 to 2000 French francs per km2 (Burnett, 1962; Hocking et al., 1963; Burnett et
al., 1964). The cost of operations can be reduced if aerosols are uSed‘oﬁiy5fbr éhorté

term control® 6f tsetse flies in sleeping-sickness foci.

4.4.2 Residual treatment of vegetation

Residual treatment of tsetse fly resting-places must be lethal for the fly on
short coﬁfaét for a longer period than the maximum duration of the pupal life. . In-
such conditions oﬁly one spréying may be sufficient to control the species, and per-

haps eradicate it, in an isolated area.

The first residuai applications have been done against riverine speéies, like
palpalis and fuscipes, with habitats restficted to water edge. In larger galléry
forests it is sometimes possible to open paths in the forest, which will be exten-
sively used by moving flies, and to treat them for controlling flies. DDT suspensions
and emulsions, which have been used in the first experiments, have usually been re-
placed by dieldrin emulsions, which are assumed to be efficient almost one year,.and
sometimes more than one year if applied at 4% (Kernaghan, 1962). - However,: #ccording
to Baldry (1963 and 1964), DDT emulsions have a longer residual effect than dieldrin

and telodrin (= isobenzan) when applied at the concentration of 5% and even, in some
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conditions, at- lower concentrations. Such control pfocedures are' five to 10 ‘tiies
chisaper than bush clearihyg &nd of a more permanent effect (Hocklng, 1963, Challfe%,'ﬂ"
1965a; MacLennan & Aitchison, 1903) x

Improvement on the knowledge of tsetse fly restlng -places has permltted the use

of re51dual 1nsect101des agalnst savannah species like G. mor51tans and G. swynnertoni,

by selectlve spraylng of the lower side of the branches of Acacia trees in fly-
concentratlon areas (Hocklng,.l96l Chadwick, 1964; Chadwick et al., 1964) 'The
cost of the control is 51m11ar to or lower than by aircraft fogglng but the work 1s

i

more dlfflcult to superv1se.

Residual insecticides have been used also against G. tachinoides:. in Northern L

Nigeria, and along Tchad-Cameroons border, but that fly is not as concentrated as .
palpalis along water-places, and trees and bushes must be treated on a large width on

both ‘sides of the rivers and water holes (Mouchet et al., 1961). They have also been

. used with fair success against G. fusca and G. fuéoipes in 1arge“gallery forests of

the Centrafrican Republic (Finelle‘et al., 1962 and 1963; Yvore et al., 1962).

Tsetse fly control by residual insecticides has not been carried out against high

forest species and is only promiSing when the fly liabitats are restricted.

4.4.% Insecticide treated traps and baits

T

\Reeidnal“ineeotioides have ;been sprayed inside tsetse fly.traps to increase their
efficacy with:limited results. Ingsecticides have also been used in combination with
attractants, on traps, and.the metbod is always undef investigation. Catt}ewoonsti:
tute natural attractants and both:.systematic and residual conventional insecticides - .%
applied to oattleuare under experimentation for killing/tsetse flies in restricted.

areas where wild game is, scarce or absent.

4.5 'Biological control

. Varlous attempts have been made in the past to multlply and release natural tsetse
fly para51tes (Jenklns, 1964) to oontrol these flles, but the results have not been

promising.

Trials on hybridization by cross-mating closely related species to produce a high
degree of sterility in a fly. population have not been successful (Glasgow, 1960) and

assume the possibility of raising large numbers of tsetse flies,




VC/ENT . SEM/WP/4 .65
page 12

Sterilization of flies is possible, either by radiation or with chemosterilants.
(Knipling, 1963;. Smith & Dame, 1963) and field and laboratory investigations nave been
carried out. Tsetse fly males sterilized by gamma irradiation are not competitive
with normal males, the sterilizing doses being nearly the same as the lethal ones
(Potts, 1064) Chemosterllants are not much more promising; the treatment of males
alone reduces only by. &Oﬁ"ﬁhe;averagc number of produced pupae; the tfeathent of
females is mora efficient but 10 seems difficult to treat the female component of wild
tsetse fly populatlons, the survlval rate of treated individuals is con81d°rably
reduced (Chadwick, 1964). If an efficient control method by chemosterilants is dis-
covered the problem of laboratory mass-rearing of tsetse flies would have to be solved,

and will net¥ be an easy- task (Maillot, 1958; Nash, 1963; Evens, 1964).
5. DISCUSSION AND CONCLUSIONS

Several methods are available for controlling tsetse flies, but all are expensive
and assume a good knowledge of the phjs1ology and ecology of the species to assume

control under the local condltlons. ‘ No method 1s yet avallable for densely forested :

areas.,

Surveys show that where human populaﬁ;on.density reaches 40 inhabitants per kme
their animal nosts disappear, and their resting places are cleared; in such condltlons
tsetse fly vectors of animal trypanosomiasis are usually no longer- a~problem (Ford ‘
1962) “(except if "moly woodlands" occur, like in the Mossi country of ‘West Africa, but
such Woodlands' can be easily cleared from tsetse flies by insecticides). Riverine
species - of Qlossina, which transmit mainly human sleeping-sickness caused by .

T. gambienSe, can survive along rivers but. ard very easily controlled in such restricted

habitats. When human density is below 40:inhabitants per km%'tsetsewfly control be-
comes more and more difficult and costly with the scarcity of-inhdbitants. Despite
our technical ability to combat tsetse flies, it is still not worthwhile to undertake
large rcclamatlon schemes excapt in special instances, where soils and climate are
favourable to 1nten51ve agrlculture as in the Lubu valley of Southern Rhodesia (Cockbill

et al., 1963) repopulated by inhabitants from the part of the Zambezi valley flooded

by the Kariba Dam, when public health is involved such as in residual foci of sleeping-
sickness (Morris, ‘1962); or to protect cattle during seasonal migrations (Finelle et
al., 1962-1963): . In 6ther Situations insufficient exploitation of the country will
permit tsetse flies to repdﬁﬁlate the cleared areas sooner or later and the resources
employed for tsetse fly control will have been wasted.

[ R RRRRRROORRRRERR=




VC/ENT . SEM/WP/14 .65 .
page 13 .

' REFERENCES -

Abedi, Z H. /10&2\ mq¢+qp~qamn11ng methods, Ann. Rpt. Liberian Inst. American Found.
trop,.Med.wfor 1962, Wo- 4; y )

Baldry, D. A. T. (1963) An evaluatlon by bloassay of the’ per51stence of'DDT“ﬁep051ts
on riverine vegetation in the Northern Guinea savannah vegetation zone of Nigeria
and observations on the factors influencing the avallablllty of dep051ts to
Glossina palpalis (R.D.), Bull. ent. Res., "4 “97 508

Baldry, D. A. T. (1964) An assessment by bioassay of the comparative toxicity and per-
sistence of dieldrin and isobenzan deposits on riverine vegetation in the Northern
Guinea savannah zone of Nigéria in relation to the control of Glos51na"pa1palls
(R.D.), Bull. ent. Res., 55, 49-52

Burnett, G. F. (1962a) The susceptlblllty of tsetse flies to topical applications of
insecticides. III. The effeots of age and pregnancy on the susceptlblllty oft
adults of Glossina morsitans, Bull. ent. Res., 53, 337-345

Burnett, G. F. (l962b) Research in East Africa on the control of tsetse flles from “the
air, Agricultural Aviation, 4, 79-87 . ,

Burnett, "G.:F. et al. (1964) Aircraft applications of insecticides .in East Africa.
XIv. Very-low-volume aerosols of dieldrin and isobenzan for the control of '
G10351na mor51tans Westw., Bull. ent. Res., 55, 527-539 R

Bursell, E. (1963) Tsetse fly physiology: a review of yeqent'edvancee aﬁdveﬁfre;t’eimé,
Bull Org. mond. Sante 28, 703_709 T T e

Buxton, P A (1955) The natural hlstory of tsetse flles, TLond. Sch Hyg. & trop.,Med.,
. Mem01r No. 10 816 pp. SREI

r
NE

Chadwick, P. R. (1964) A study of the resting sites of Gloss1na swynnertonl Aust. in
Northern Tanganylka, Bull, ent. Res., 55, 23-28 T e A

Chadwick, P. R. et al. (1964) An e perlment on. the eradlcatlon of Glosslna swynnertonl
Aust by 1nsect101dal treatment of its resting sites, Bull. ent. Resw,- 55, 411-419

Challter, A. (196))_Sen51b111te de Gloss;na palpalis gamb1ens1s Vanderplank 1949 au
DDT et & la dieldrine, déterminée au moven de la trousse standard OMS pour -

moustiques adultes, ‘Bull. Soc. ‘Path. exot., 56, 519-533

Challier, A. (1965&) Campagne de lutte contre Glossina palpalls gamblen31s Vanéerplank

dans-le--foyer de Bamako. (République du Mali). beptleme enguete en saison seche,
du 8 au 22 Février 1965, document roneotype 0.C.C. G Bobo-Dloulasso ;

Challieérisa.  (1965b) L' évaluation de 1'8ge physiologique chez Glossina palpalls
gamblen51s Vanderplank 1949, Bull, Soec., Path. exot., (In press) '




VC/ENT . SEM/WP/4 .65
page 14

REFERENCES ' (Continued)

Challiery A., Eyraud, M. & Dedewanow, B, (1964) Etude de l'effet de 1'HCH nébulisé
sur une population de Glossina palpalls gambiensis Vanderplank :1949, dans une

galerie forestiére (Kanﬁalaba, Republlque de HauteJVolta) Document roneotypé
0.C.C.G.E., Bobo-Dioulasso ‘

Chorley, J. K. (1955) Annual report of the director »f tsestse fly operations for the
year ending 30 September 1955, Rhodesia agric..d.,.53, 637-656

Cockblll G. F., Lovemore, D, F. & Phelps, R. J. (1963) The control of tsetse flies,
(G10551na, Diptera, Muscidae) in a heavily infested area of Southern Rhodesia by

" heans of insecticide discharged from aircraft, followed. by settlement of indi-
genous people, Bull. ent. Res., 5%, 93-106 ‘ e

Finelle, P. et al. (1962) Essai de lutte contre Glossifia fusca, par pulvérisation de . ..
dieldrin, en République Centrafricaine, Rev. Elev., 15, 247 253

Finelle, P., Laurent, J. & Raynaud, J. P (1963) Note complémentaire sur un essal de
lutte contre Glossina fuscipes en Republlque Centrafrlcalne, Rev, Elev., 16

417-418

Ford, J. (1962) Afrlcan wildlife and the tsetse fly—borne diséases, Bull. epiz. Dis.
Afr., 10, 9-12 .

- .-4.‘"r

Ford, J..(1963) The distribution of the vectors of Afrlcan pathogenlc trypanosomes,
Bull. Org. mond. Santé, 28, 653-669 I -

Gaschen, H. (1945) Les Glossines de 1'Afrique occidentale francaise, Acta trop.
(Basel), suppl. 2, 127 pp. G B f;.y“_. \

Glasgow, J. P. (1960) Shinyanga: a review of the work of the tsetse research labora-~
tory, E. Afr. agric. Forest J., 206," 22 34 -

Glover, P. E. (1964) A review of recent 1nformatlons on game tsetse relationship.
"Prioc, lst Int. Congr Parasit., Rome, (In press)

Harley, J. M. B. (1960) A review of entomological research carried out by East African
Trypanosomiasis Research Organization. .Rpt. 7th Commonwealth ent. Conf., London

Harley, J. M. B. (1963) New trends in entomological research _in trypanosomiasis,
Bull. Org. mond Sante, 28, 825 830

e against Glossina

Hocking, K. S. (1961) DlSClelnatlve appllcatlon of 1nsect1
morsitans West., Bull. ent. Res., 52, 17-22° '

Hocking, K. S. (1964) Recent advances in the control of tsetse flles, Proc. 12th int.
Congr. Ent., London (In press) * i iemeei. o ii oF




VC/ENT. SEM/WP/4 65
page 15.° 4o

REFERENCES (continued)

Hocking, K. 8., Lamerton, J. F. & Lewis, E. A. (1963) Tsetse fly control and eradi-
catlon, Bull Org. mond.; Sante, 28, 811-823

of Southern Nigeria and the Southern Cameroons based on thelr ﬁrypanosome infection
rate;and ecology, Bull. ent. Res..,: 52 431 441 s o

Jordan, A. M., Lee-Jones, F. & Weitz, B (1962) The natural nSEEE of'tsetse FIi¢8§in
Northern ngerla, Ann. trop. Med. Parasit., 56, 430-441 ;

Kernaghan, R J. (1962) An experiment in the control of G10351na palpalis over a
limited area, J. trop. Med. Hyg., 65, 146- 150 . R

L

Knlpllng, E F, (1963) La stérilisation d' 1nsects males comme moyen p0351ble d'obtenlr
1'éradication de 1a mouche tsé-tsé, WHO/Vector;Control/Q?, Geneva

Langridge, ‘W. P., Kernaghan, R. J. & Glover,;P. E., (1963)"A review of recent knowledge.
of the ecology of the main vectors of trypanosom1a51s, Bull Org. mond. Santé,
28 671 701 T o )

Le Rouziec (1948) La‘probhylaxie agrohomique . Un g moyen de lutte pour 1! assalnlssement 4
des régions infestées, Bull. méd. AFT, oceid? “frang., 5, 117 122

MacLennan, K. dJ. R iy Altchlson, 128 J (1963) Simultaneous control of three species o
of Glossina by the selective application of 1nsect101dc, Bull. ent. Res., 54
100.212 . T L “mfi.iifk

Morris, K. R. S.  (1960). Trapping as a means of studying the _game tsetse, Glossina
pallldlpes Aust , Bull, ent. Res.,,51,<533~557 :

Morris, K. R. S. (1961) Effectiveness of traps in tsetse surveys in the Liberla raln—
forest Amer J. trop. Med. HJg. 10, 905 913

: . O 4
erres e « NN \ o

Morris, K. R. S. (1962) Focal nature of an epldemlo dlsease, Nature (Lond ), 1§BZ
1022-1024

Mouchet, J., Delas, P. & Yvore, P. (1961) Ia cémpagne expérimentale de lutte contre
Glossina tachinoides West. & Logone-Birni (République du Cameroun =t République
du. Tchad) Bull..Soc. Path. exot., 54, 875-892 : ;-

Nash, T. A. M. (1963) Progress and problems in the establishment and maintendfics of
laboratory colonies of tsetse flies, Bull. Org. mond, Santé, 28, 831-856

‘Nash T. A. M, & Steiner, J. 0. (1957) The effect of obstructive clearlng on G10351na
palpalis- (R.D. ), Bull. ent. Res., 48 323-339 ‘ : ;

',_i L h Sl

OMS 1963, Résistance aux .insegticides et lutte contre les vecteurs, Trelzleme rapport
du Comité OMS 3'experts des Insectlcldes, Org. mond. Santé Sér. Rapp. techn.,
265, 179-181




VC/ENT . SEM/WP/4 .65
page 16

REFERENCES (continued)

Page, W. A. & McDonald, W. A. (1959) An assessment of the degree of man- fly contact
axhibited by Glossina palpalis at water-holes in Northern and Southern Nigeria,
Ann.’ trop. Med Parasit., 53, 162-165

Rickenbach, A. (1961) Cartes de répartition des Glossines.en. Afrlque occldentale
d'expression frangaise, 0.3.T.0.M. éd., Paris

Robertson, D. H. H. (1963) Human trypanosomiasis in south-east Uganda: a further study
of the epidemiologry of the disease among fishermen and peasant cultivators, Bull.
Org. morid.. Santé,. 28, 627-643

Saunders, D. 8. (1962) Age determination for female tsetse flies and the age compo-
Sitioh of samples of Glossina pallidipes Aust., G. palpalis fuscipes. Newst and
G. brevipalpis Newst., Bull. ent., Res., 53, 579-595

Smith, C. N.'& Dame, D. A. (1963) Chemosterilization - & new.field of. research in -
tsetse .fly control, Bull. epiz. Dis. Afr., 11, 403-414 SR

Vaucel, M. A. et al. (1963) Répartition de la trypanosomiase africaine chez 1 homme
et chez les anlmaux, Bull. Org. mond., Sante, 28, 545-594 :

Weltz B. (1963) The feedlng-hablts of 610551na, Bull Org. mond Santé, 28 711-729

Willett, K. C..(1963). Some principles of the epldemlology of human trypanosom1a51s in
Africa, Bull. Org. mond. Santé, 28, 645-652

Wilson, S..G..et al. (1963) The effects of: trypanosomiasis on rural economy: with -
special reference to the Sudan, Bechuanaland and West Africa,. Bull. Org. mond.

santé, 28, 595-613

Yvore, P. et al, (1962) Essai d'assainissement 'd’une zone infestée par Glossina fuscipes
fuscipes Newst. en République Centrafricaine, Rev. Elev., 15, 403-410

ADDENDA

Chadwick, P. R. (1964) Effect of two chemosterilants on Glossina morsitans, Nature
(Lond)), 204, 299-300

Dasmerm, R. F. (1962) Game.ranching.in African land-use planning, Bull. epiz. Dis:
Afr., 10, 13-17

i
i

Evens, F. (1964) L'élevage des glossines; Bull. Org. mond. Santé,” 31, 52}-525

i
[

Finelle, P. et al. (1963%) Répartition des glossines en République Centrafrlcalne.
Etat actuel .des connaissaneés, Rev, Elev., 16, 337-348 :




 « - F
- B

Ve/ENT . SEM/ WP /% .65
page 17

ADDENDA (continued)

Glover, P. E. (1961) The itsetse problem in Northern Nigeria, Patwa News Agency (E.A.)
Limited, Nairobi, 383.pp.

Jenkins, D. W. (1964) Pathogens, parasites and predators of medically important anthro-
pods. Armotated list and bibliograplyy, Bull. Org. mond. Santé, 30 Suppl., 17-21

Jordan, A. M, Lee-Jones, F. & Weitz, B. (1962) The natural hosts of tsetse flies in
Northern Nigeria, Ann. trop. Med. Parasit., 50, 430-L441

Maillot, L. (1952) Carte de répartition géographique des gléssines en AB.F.,
0.R.5.T.0.M., Paris

Maillot, L. (1958) Elevagekde Glossina fuscipes quanzensis Pires & Brazzaville,
Bull. I.E.C., 15-16, 85-90

Potts, W, H. (1964) Gamma-irradiation of Glossina puparial stages and control, Proc.
12th Int. Congr. Ent., London (In press)

Rageau, J. & Adam, J. P. (1953) Répartition des glossines au Cameroun frangais, Rev.
Elev., 6, 73-78 v




