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I. INTRODUCTION.

The progress of civilization and its extension into the far corners of the ea
has, in all probability, suffered no greater setback than in the tropical parts
the continent of Africa. Of all factors responsible for this retardation of devel
ment no single cause has played a more profound role than the disease trypauv-
somiasis, which renders vast tracts of Africa untenable to man.
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It has becn estimated that the 20 odd specics of tsetse flies belonging to the
single genus Glossina, which transmit the trypanosomes causing the disease to
man and animals, range over approximately 4,500,000 square miles of Africa.

th the exception of a small area in south westcrn Arabia, the genus is entirely
confined to Africa.

In considering the disease as it occurs in man and animals, the highly lethal

h  an forms have played an extremely important part, but the equally fatal
forms occurring in domestic animals may be considered to have even more
profoundly affected the development of many very extensive areas. Man, be'ng
an intelligent and reasoning being, is to a great extent capable of avoiding contact
with the transmitting insects whereas he has been virtually powerless in adequately
rotecting his stock from attack. In his more primitive state and isola’ed within

1e cxtensive land mass of Africa, man cannot be separated from his domestic

animals ard their products as his very existence depends upon them. Consc-
quently vast tracts have been shunncd due to the devastating effect of nagana.

In cxcluding the encroachment of man into the domain where it lives in
armony with its hosts, the varied natural fauna of Africa, the tsctse fly has
revented to a large extent exploitation by overstocking and its attendant evils

suil crosion and denudation of vegetational cover. The demand for cxpansion
and the production of food to meet the ever increasing world requirements is
insistent. The country must be rendcred productive. particularly for s'ock raising
to which it is well suited, in order to satisfy this ever incrcasing demand from
without.

Very considerable advances have been made and our knowledge in dealing
with the problem of animal and human trypanosomiasis has been added to
enormously, especially in recent years. Two main avenues of approach to the

roblem present themselves. These may be described as—-

(a) the therapeutic approach; and
(b) the entomological approach.

(a) The therapeutic approach to the problem has met with its greatest
micasure of success in the human field and in this respect in particular with that
form of the disease caused by Trvpanosoma gambicnse. Although it is beyond
the scope of this article to discuss the therapy of human trypanosomiasis. the
marked suceess achieved in reducing the incidence of human sleeping sickness
hy therapeutic means alone in regions such as French Equatorial Africa, Belzian

ongo, the Camcroons and Nigeria, etc., must be attributed to the fact that the
human being himself acts as the reservoir of infection of T. gambicnse from
whom the vectors acquire infection. In this way the reduction in incidence of

e disease by treatment of man has a profound cffect in reducing the incidence
of the infection amongst the tsetse flies. In the course of time an uninfected
pr ulation of vector insects results, which appears to have no other source of
acyuiring infection than from man. However, strains of T. gambiense have
zen isolated from antelopes of which Speke’s antelope (Limaotragus spekei)
plays a major role.

In the case of the zoophilic form of the disease an unlimited source for
infering the tsetse flies exists in the varied fauna of Africa, which serve as hosts
> vectors. No matter how effective a drug may be in eliminating infection
st domestic stock, reinfection is inevitable within a short time in the
ce of a population of tsetse flies which constantly acquires infection from
This fact alone accounts for the meagre success achieved by what has

ermed the therapeutic approach to the problem.
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(b) The entomological approach, or the elimination or control of the
insects, appears to offer the only hope of successfully combating a: nal try
somiasis. Various indirect means of achieving this end suggest themselves
as depriving them of their food supply, (e.g. by game eradication), or ren
their environment unsuitable (e.g. by bush and forest clearing). These mv
are frequently impractical when extensive areas have to be dealt with.
labour and expense involved, furthermore, generally offer no permanent sc
to the problem, unless an entire isolated community of tsetse flies can be dest
as reinvasion so frequently occurs. The direct attack upon the fly itself a
to offer the greatest hope of success. The methods employed in Zululan
the principles upon which they have been based may serve to throw som
upon what, it is hoped, may prove to be a practical solution to the probl
the elimination of tsetse flies from large areas of Africa.

II. THE DISTRIBUTION OF TSETSE FLIES IN AFRICA IN RELATION TO THAT W i
THE UNION OF SOUTH AFRICA.

~The accompanying Map 1. indicates, somewhat diagrammatically, the
bution of tsetse flies within the continent of Africa and in an isolated area in

From this map it will be noted that Zululand, on the eastern seabosg
the only area infested with tsetse flies within the Union of South Africa.
region (latitude 29° to 27° south) is the habitat of Glossima pallidipes Aus:
dominant species, as well as that of G. brevipalpis Newst., and G. austeni 1
The former species is confined to Union territory while the latter two species
extend for a variable distance into Portuguese East Africa. It will be sh
later that G. pallidipes has advanced upon occasion into a limited area in
south eastern portion of Swaziland, but has never made its appearance in
southern portion of Porluguese territory.

Scrutiny of Map 2., studied in conjunction with the previous map, indic s
that a distance of approximately 450 miles separates the Zululand fly bel* from
the more or less continuous fly belts commencing in Portuguese East ica
(la’itude 21° south) and extending northwards. This latter zone comprises
G. morsitans Westw., surrounding an area infested by G. pallidipes in addition to it.

III. Tae HISTORICAL BACKGROUND OF NAGANA IN THE UNION AND [E
TSETSE FLIES TRANSMITTING IT.

1. Review of the literature.

No very comprehensive literature prior to 1920 exists on the incidence :
Nagana and on the various species of tsetse flies associated with its transmission 1n
the Union of South Africa. This is perhaps surprising in view of the prof
influence a species such as G. morsitans has had upon the early developme
the Transvaal (Dicke 1932). However, this species had disappeared from
region by the time the association between the tsetse flies of Africa anc
trypanosomes connected with Nagana had been impressed upon the scie
world by the discoveries of Bruce (1895).

A considerable amount of investigation has centred around the Zul
fly belt, however, the more recent work being recorded in the articles of du
de Kock, Kluge and Fiedler between 1946 and 1951.

Fuller (1923) in discussing the incidence of the tsetse fly, G. morsitans,
the Transvaal, comes to the conclusion that its southernmost dispersion did n
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severe cpizootics in various localities. In the minds of the inhabitants, bc
Eurozean and native, such epizootics were always associated with the occurrence
of gamc, especially big game, in large numbers.

2. The earlier attempts to control Nagana in Zululand.

(a) Game eradication measures.

Coliins (1924) records the wholesale destruction of game which took pla
in 1917 in the area known as the Makatini Flats north of the Mkuzi reserve
The natives were emphatic. according to Curson who traversed the area in 1'
tha: this wholesale destruction very beneficially influenced the incidence of
discasc in this region. (So thorough was the elimination of game in this area ¢
the iume that its effects could still be observed at the commencement of
present campaign in 1945, in the almost entire absence of both game and
north of the Mkuzi river).

The investizgation of Curson and his co-workers in 1921, followed as a 1
of very severe epizootics of Nagana in the newly established Ntambanana
Kwambonambi scttlement arcas in sou hern Zululand in 1919. Losses of «
from Nagana amounted to approximately one third of the total cattle popul
and apparently coincided with similar severe epizootics in the regions nor
the Umfolozi and Hluhluwe game reserves.

From 1922 to 1927, there are comparatively few references to the diceace
on any widespread scale. During this period many farming areas, including
Hluhluwe and Mkuzi settlements, were opened up for European settlement.
was followed by a period of ravid increase in the morbidity and mortality =t~
from Nagana in se tled areas . In the absence of any fly surveys it is not poss
to correlate the increase in Nagana with a corresponding increase in tsetse f
It appcars reasonable to assume this, however, in the light of the surveys ov
mcans of the Harris tsetse fly trap which followed, and from the observations i
workers such as Harris (1930).

Fuller and Mossop (1929) s‘udied the bionomics of G. pallidipes in some
detail, devoting special attention to its reactions towards its hosts. They
demonstrated that sicht played only a minor role in attracting the flies to warm
blooded animals. This observation appears to have been entirely overlo: d
by Harris {1930), who b=sed the attraction of the flies to the trap which he evo |,
en.irely upon the sight factor.

The studies of Whitnall (1934) upon the incidence of trypanosomes in |
flies revealed an infection rate, under the undisturbed natural conditions prev:
in the Umnfolozi game reserve, of not greater than 4-25% in wild caught
Kluge (1944), and from his later observaiions, was able to demonstrate by mean«
of blood examinations and biological tests in laboratory animals, an incidence
trypanosomes in certain types of antelopes, e.g. kudu, as high as 60%.

(b) First organized game eradication campaign.

Prior to 1929, game eradication had been left largely to residents of the area
or to casual hun.ers from elsewhere, and consisted largely in a relaxation of
existing game preservation ordinances. In- 1929, an organized campaign was
inaugurated.
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(d) The creation of barrier clearings.

Energetic action to control the spread of Nagana was imperative. L
endeavour to arrest the dispersion of tsetse flies, suspected of taking place a
the comparatively low watershed separating the crown lands to the south o
Umfolozi reserve from the Ntambanana settlement, a barrier clearing
commenced in 1942. This clearing, undertaken by means of hand labour u
the charge of the Veterinary Division on crown lands and by the Depart
of Native Affairs in native reserves, varied in width from about 500 yards to
half a mile. 1t traversed the high-lying country to the south of Umfolozi from
east to west and then turned northwards through the north eastern end of na
rescrve No. 11, to again run along the western bordcr of the game reserve between
the White and Black Umfolozi rivers. A similar clearing was commenced on
the eastern border of the Hluhluwe game reserve. It had as its object
protection of the European settlement to the east of this reserve. Some clearir~
was also undertaken to the south of the Mkuzi reserve to prevent dispersion
fly in a southerly direction. (See Map 6, appended).

In planning these barrier clearings consideration was given to the ct th
to be effective, the bush-free barriers should be constructed so far as possit
along the normal limits of dispersion of the flies from their concentration areas
Where possible open watersheds were made use of to minimize the amou
bush removal necessary. Furthermore, as far as terrain permitted, bush sh
not be visible from one edge of the clearing to the other. Finally, the v
would be determined by this visibility factor necessitating its variation accor
to local conditions, the object being to achieve a bush free skyline in the cle:
when viewed from the inner edge.

Game patrols were appointed to keep the clearings as free from game
possible. In addition, cattle were not permitted to approach the outer edge
the clearing to within a minimum distance of half a mile.

In spite of these measures, designed to isolate tsetse flies within the g
reserves, Nagana continued to exact an extremely heavy toll from the ¢
populaiion of Zululand and even continued to spread.

(e) Secornd game eradication campaign.

In December 1942, the decision was taken to extend game eliminati
cover the whole of the fly infested area of Zululand, with the exception .
Hluhluwe game reserve which, it was hoped, the completion of the barrier cl
would isolate. At the same time the white rhinoceros, Ceratotherium s
simum (Burchell), in the Umfolozi reserve, according to figures then ava
were very limited in number. It was thought that they could be confined to a
restricted area, thus obviating the necessity of their elimination.

European game rangers, with gangs of from 8 to 10 armed native
guards under their control, were appointed to operate in the various Eurc
settlements, native reserves and game reserves. Farmers were provided
riffes and ammunition and encouraged to co-operate in organized game ¢
on their own and adjacent farms.

In the Mkuzi game reserve, shooting by native game guards under Eurog
was confined to the periphery to start with. The object was the gradual dec
of the shooting zone so as to cause as little disturbance of game as possible
in this way, not run the risk of dispersing game and fly.
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preference and feeding habits of the particular species. G. morsitans appears
show a preference for the larger grazing and browsing species of antelopes :t
comes into contact with regularly in the habitat favoured by it. G. pallidipes, on
the other hand, by vir.ue of its dependence upon a rather denser shade cov

and its habit of hunting along game paths, encounters and makes use of the
small species for food, such as bush pig, bush buck and the thicket inhabiting

species, as well as the larger antelopes.

In the Umfolozi game reserve, the total eradication of all species of animals
likely to serve as hosts for G. pailidipes, excluding the white rhinoceros, was aimed
at. The reduction of the thicket inhabiting species to a level where they could
no longer support a population of this species of tsetse fly was ultimately found
to be so formidable a task as to be almost impossible of achievement. In fairness
to the game rangers and their assisiants, who exerted themselves to the utmost
in endcavouring to achieve the total elimiration of the food sources aimed at,
it must be stated that accurate counts of the numbers of white rhinoceros m=de
subsequenily, revealed a far greater number of these animals to be present 2
was originally anticipated. The actual figure obtained was 550. So large a
number of these bulky animals, whose wandering habits account for their presence
in all parts of the reserve, may have played a very considerable part in main-
tain‘ng ihe high densities of G. paliidipes that persisted. However, game observers
reported large numbers of the smaller species of antelopes and evidence of =
presence of considerable numbers of the nocturnal bush pig, when to the casual
observer, all game appeared to have been eliminated. In fact, a balance appeared
to kave been struck whereby natural increase in the thicket-inhabiting species
balanced ihe rate at which they were being destroyed.

IV. Tur CycLicAL INCIDENCE OF NAGANA IN ZULULAND.

The evidence available relating to major epizootics of Nagana in Zulular
points to the disease having occurred in the past in the form of waves. These
reacked tacir peaks in cycles of between 10 and 12 years. Thus, according to
Toppin (citad by Fuller, 1923), Collins (1924) and Curson (1928), a peak in the
incidence of the disease occurred between the years 1917 and 1922. This was
followed by a period of comparative freedom from the disease during which
ca tle farming flourished and stock increased very considerably in numbers.
second peak manifested itself in 1927. The disease spread rapidly and a campaign
for the el'mination of game, to prevent dispersion of fiy from the suspected
concentration centres was inaugurated. This epizootic reached its peak, so far
as stoci mortality was concerned, in 1931 to 1933. Simultaneously, Harris, by
means of irap surveys, demonstrated a peak in the incidence of fly in 1931.

Aczain a period of reduced activity of fly followed and a consequent lowere
mortality in stock attributable to Nagana was evidenced. In 1938, flies again
showzd an upward tendency and surveys, conducted principally in the three game
reserves, revealed a peak in fly incidence in 1942-1943, closely simulating
experienced in 1931. Simultaneously, Nagana spread extensively beyond
limits to which it had been confined in 1938, and mortality in stock in European
settlement areas and native reserves throughout Zululand assumed alarmi
proportions.

This last peak appears to have been sustained for a period considerably in
excess of those experienced with the previous peaks. It culminated in one
the most severe epizootics of Nagana ever experienced in Zululand, during t
summer months of 1945-1946. At a conservative estimate over 60,000 head ot
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cattle succumbed to the disease in the Hluhluwe and Mkuzi seftlement areas
and in the low-lying eastern portions of the Ngotshe disirict, between the Pongola
and Mkuzi reserves (Schulz and Smit 1947).

Surveys conducted at the time revealed considerable concentrations of and
extensions in fly incidence into arcas formerly looked upon as fly free. Extensions
into the south eastern portion of Swaziland occurred, where G. pallidipes had
been entirely unknown previously within the memory of the local inhabitants. In
this respect it must be stated that Fuller (1923) cites the evidence of a farmer,
Mr. L. C. von Wisscl of Hluti. Southern Swaziland, who points out in a letter
daed 17th May, 1923: “from the oldest resident in this district, Mr. M. van
Stqaden, Vlakhoek, Dwaleni, [ have heard that in the old days there used to be

tgana below Hluti, on the little Isitilo river ”; (lat. 27° 15’ south, long. 31°
42" east).

What appeared to be an unpreccdented outbrcak of Nagana in 1945-1946,
in so far as severity and range of dispersion were coacerned must, therefore, be
viewed in the light of the above evidence as having been experienced previously.

any yecars had elapsed, however, between outbreaks comparable in severity
with that which occurred during the third peak period described.

No satisfactory explanation for the occurrcnce of these peaks in fly incidence

owing a more or less rhythmical cycle of ten or more years, has been forth-
coming. Vanderplank (1941) has demonstrated a cyclical rhythm associated wi
the lunar phases, but this can have no bearing upon this long term rhythm. The
observations of Fiedler, du Toit and Kluge (in press) may serve to throw some
light upon the problem. Studies conducted over a period of two years (March
1947 to March 1949) during the course of the present campaign, revealed an
extremely high degree of parasitism amongst the pupae of G. pallidipes ann
G. brevipalpis at certain times. In the Umfolozi game reserve 51:9% of
nupae of G. pallidipes collected in October 1947, and 54-89% of those o1

. brevipalpis from the Hluhluwe game reserve were parasitized. The parasit~
which played by far the major role was the newly discovered bombylii
Thyridanthrax brevifacies Hesse (1953). This parasite appears to show a hign
degree of specificity for tsetse flies, all three Zululand species being subject to
its attacks. Chorley (1929) encountered similar high rates of parasitism in
G. morsitans in Southern Rhodesia in the summer months.

It is perhaps significant that such large percentages of parasitized pupae were
encountered in 1947. This may have represented the culmination of the p
in fly abundance experienced during the preceding years. Had it not been tor
the inauguration of the eradication campaign in April of that year, (to be described
later), resnlting in a very rapid reduction in fly incidence, a natural decline in
numbers of fly may have been experienced over the ensuing years.

From this evidence the theory may be advanced that a parasite. dependent
upon tsc'se flies for its survival, may build up with its hosts. A point is reached
when the effect of the increasing numbers of parasites manifests itself by bringing
about a decrease in the number of hosts. The developmental periods of the
parasites are considerably in excess of those of the hosts, as shown in the above
cited publication, and sufficient parasites continue to emecrge from parasitized
puparia to profoundly affect the hosts. A stage is reached eventually where the
depletion of hosts exerts a limiting effect upon the breeding potential of ‘
parasitss. These are now reduced to a very low figure consistent with the limita-
tion of the host species. Survivors amongst the hosts are in a position at this
stage to increase in numbers again, unimpeded by parasitism to any extent, and
the cycle recommences.
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Batches of newly formed pupae as they becamc available were placed in the trays
in the manner described and daily observations werc made to note the emergence
of the adult flies.

The result of this scries of observations, which extended from Ist May 1¢
to 31st October 1947, are reflected in Figure 1.

Duration of Pupation in Days
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F16. 1.—Graph of pupal pericds of G. pallidipes and average monthly fly catches in Harris
traps. The extended duration of pupation is indicated below.

The average monthly fly catches from Harris tsetse fly traps in terms
number of flies per trap per month are incloded. This will be referred to later.

From these figures it will be noted that the average duration of the pupal
period follows thc same trend as that experienced by Harris during his observa-
tions in 1922-1923, namely, the lengthening of the period during the colder winter
months and shortening during the summer. The lower limit of 34 days is, how-
ever, longer than the 22 days given by Harris whereas the upper limit of 92 days
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areas in which the fly population present was constantly being supplemented by
flies moving into them from the breeding area. Subsequent surveys showed that
little or no breeding was occurring within them,

Under the conditions prevailing in the breeding area immediately prior to
the applications of insecticide, the numerical total of flies present represented a
population of such density that wholesale movement of flies into the surrounding
dispersion areas was occurring. The reduction of flies in the breeding area
almos: immediately relieved this “ population pressure ” and dispersion ceas
The result, as reflected upon the fly population in the dispersion arcas, was a
steady and sustained reduction in population, until finally complete eliminati
resulted. In other words, the curve portraying the reduction in fly population
occurring in the untreated dispersion areas represents the dying out, as the res
of age, of a population of tsetse flies not being added to by dispersion or breeding.

It must be mentioned here that the breeding area contains an abundance
of game animals which ensure an adequate food supply. The dispersion areas,
on the other hand, contain little game although they move into them for short
periods from time to time. This lack in regular availability of food for the
flies, is probably responsible for the fact that little breeding took place within
the dispersion areas.

2. Glossina brevipalpis.

The bionomics of this large species conforms very closely with that
G. pallidipes. The remarks made on this latter species, so far as life history,
gestation period and pupation are concerned, apply equally well to G. brevipalpis.

The climatic and photobiotic requirements of G. brevipalpis vary considerably
from those of G. pallidipes, however, and exert a marked influence upon its
habits, as well as determining the limits of its distribution.

So far as the habits of G. brevipalpis are concerned, these might be sa’
to vary only in degree from those of G. pallidipes. G. pallidipes is for the most
part active during the early morning hours and late afternoons on sunny davs.
while G. brevipalpis shows an even greater degree of restriction of activity dur ¢
the daylight hours, shunning bright sunlight at all times. The result is that the
insect is encounlered only within the dense shade of forest or heavy bush,
particularly where a high dense overhead canopy exists. Ideal conditions st
for this species in the heavily forested valleys of the Hluhluwe game reserve and
in the forest galleries of the Hluhluwe river. Somewhat similar bush types exist
in the steep valleys bordering the Black Umfolozi river in the Umfolozi reserve,
and here G. brevipalpis has been encountered in limited numbers. The riverine
galleries of wild fig and other species of trees along the Pongola river i» Northern
Zululand, close to its junction with the Usutu river on the border of ortugusse
Fast Africa, extend along the Maputo river into the latter territory and afford
excellent conditions for G. brevipalpis. They occur within these forest galleries
in large numbers. It would appear that the numerous hippopotami inhabiting
these rivers serve as the chief source of blood meals for this species in these parts.

This restriction to the shade conditions afforded by certain vegetational types,
limits the dispersion of G. brevipalpis to a very marked extent. also has a
very definite bearing upon the association of this species with the causation
of trypanosomiasis amongst domestic stock. Although capable of harbouring
and transmitting the pathogenic trypanosomes of Nawana, G. brevivalpis can
never play a major part in the causation of extensive epizootics by virtue of its
resiriction to a confined habitat and the very limited contact between it and
domestic animals. If and when domestic stock are forced to water in rivers and,
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in approaching the water, are forced to traverse the forest galleries on the banks
v ich harbour the flies, then only do they become infected. In general, however,
isolated cases of Nagana only are encountered, which in no way compare wi.h the
extensive cpizootics of the disease (ransmitted by the savannah species,
G. pallidipes.

3. Glossina austeni.

Although conforming so far as its biology is concerned with the two afore-
mentioned species, this small tseise fly displays certain definite characteristics in
habit which serve to diflerentiate it. The larvac of G. pallidipes and G. brevipalpis
are deposited mainly on soil under the low overhanging canopy of shrubs and
bushes. although G. brevipalpis frequently shows a preference for the soil between
the buttressed roots of cer.ain large trees. G. austeni, on the other hand, deposits
ite Tarvae on soil under fallen logs, low hcrizontal branches of trees which practi-
cc 7 touch the ground, the soil at the foot of palms, or cven under the edges
of rocks. Invariably a solid bulky object is chosen, casting a densz shade
immediately beneath it, and this knowledge greatly tacilitates search for the pupac.

Glossina austeni might be referred to as the coastal thicket species of tsetse
fly. In Zululand, it has been cncountered only within the comparatively low
dense thickets of the coas.al plain. Its distribution is patchy ~~d although it
covers an arca of considerable extent, it is encountered only witt  more or less
clearly defined bush types where a dense overhead canopy exists accompanied
by a tangled thicket growth of shrubs and bushes beneath. These are frequently
almost impenctrable. Wi hin its habitat the shade conditions are such as to
inhibit extensive growth of grass, with the result that cattle are apt to graze

ound such thickets rather than pene rate into them; G. austeni appears to be
extremely loth to leave the protection afforded by the shade of such thickets to
feed upon them. For this reason there appears to be little contact between it
and cattle and, consequently, the species has been responsible for only rare
sporad.c cases of Nagana and never for widespread epizootics.

The impression has been gained, for which some evidence exists as will be
shown later, that G. austeni feeds largely upon bush pie, (Koiropotamus), and
possibly the smaller species of antelopes. e.g. red duiker (Cephalophus naraleisis
natalensis A. Smith} and Livingstone antelope (Nesotragus livingstonianus Zilu-
ensis Thomas), which are plentiful within its habitat.

The appcended Map 5 shows the approximate distribution of the three species
of tsetse flies within Zululand.

G. pallidipes is confined entircly to Zululand except for a comparatively
s cxtension into thc south eastern portion of Swaziland (Map 5). The oher
iwo specics extend into Portuguese East Africa where G. brevinalpis is confined
to the riverine forest gallerics of the Manuto river. G. austeni is widely dis ributed.
although confined to fairly well-defincd areas of a low thicket type of vegetation
on the coastal plain, with circumseribed extensions up ceriain  av ¢ bushed
valleys on the castern sl 25 of the Lebombo range in Portuguese territory.
(Sece Map 2).

VI. METHODS OF SURVEY EMPLOYED IN ZULULAND FOR DETERMINING THE
DISTRIBUTION, RELATIVE ABUNDANCE AND BREEDING oF TSETSE FLIES.
1. Mortality in cattle as indirect evidence of the presence of tsetse flies.

Mortality amongst cattle as the result of Nagana has always been regarded
as a valuable guide in determining the presence of tsetse flies.
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TRYPANOSOMIASIS IN ZULULAND AND THE CONTROL OF TSETSE FLIES.

In cases where G. pallidipes occurs in low density as, for instance, wh
it disperses into territory surrounding its breeding grounds, the presence of flres
may be extremely difficult to demonstrate. On the other hand, cattle may acqu
infection by traversing areas infested with such species as G. brevipalpis, e.g.
forest galleries fringing rivers, streams or lakes, where the presence of the
is not suspected. The incubation period of the disease may vary from two we
to several months, so that the finding of tsetse flies responsible for the infect
may be virtually impossible. G. austeni is probably the most difficult of the th
Zululand species to demonstrate, due to its habit of remaining confined to thick
and, in general, not being very abundant, :

In view of the difficulties experienced in determining the presence of tsetse
flies in many cases it is often held that biting flies such as Tabanidae, haemato-
phagus Muscidae, e.g. Stomoxys, Siphona, etc., play a prominent part in t
mechanical transmission of Nagana. There is no doubt that in certain instances
mechanical transmission does play a part especially in extending localise
outbreaks of the disease, but where Nagana occurs enzootically, its specific trans-
mission is dependent solely upon Glossina spp. and is indicative of their presence
in the area. [Bedford (1926)].

2. The Harris tsetse-fly trap.

Harris (1930) evolved and described a type of trap which has undergore
very extensive tests in Zululand. The attractiveness of this trap to the savant
species of tsetse fly, G. pallidipes, for which it was designed principally, was bas
on the premise that the fly seeks its prey by sight alone. It is drawn to the tt
by virtue of its bulk. Within the limited range of vision of the fly, the trap
indisiinguishable at a distance from the bulk of an antelope and is, therefore,
investigated as a possible source of food.

Fuller and Mossop (1929) produced a considerable amount of evidence in
support of the view that the sight factor had little to do with the attraction
G. pallidipes to cattle. Kluge (unpublished report) repeated the e :riments
Fuller and Mossop with similar findings. He demonstrated furtucr, that rne
effectiveness of the Harris trap in capturing G. paliidipes could be very cons
ably enhanced by bringing cattle into close proximity with it. He holds the
that this enhancement of efficacy is due to the stimulating or activating ¢
exerted upon tsetse flies by thermal emanations and odours from cattle upon
which they attempt to feed. The animals resent the attentions of the flies and
endeavour to ward them off, but once stimulated, the flies persist in their atta
As their range of vision appears to be limited, their attention is caught by
adjacent stationary trap, which they proceed to investigate, and are captured.

An observation in connection with the use of the Harris trap, made on
numerous occasions. shows clearly that traps covered with new hessian (or burl
are considerably more efficient than are those of which the coverings havc
weathered. The reason for this is not clear, but may be due to thigmotropi
on the part of the fly as a result of the hairy surface of the new material. Some
olfactory response may also play a part. This seems to be connected with
characteristic odour of new hessian. To maintain efficiency in any tsetse -
survey conducted with Harris traps, it is necessary to recover them with '
hessian every three to four months when the coverings have bleached to a silv
grey colour and have lost the rough hairy appearance of the new material.

. Whatever the mode of operation of the trap may be it has played an extrem
important role in Zululand. Tt has demonstrated the presence of tsetse flies ana
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In order to maintain a high standard of efficiency on the part of the native
attendants, a number of bait cattle groups are placed under the supervision of a
uropean. He visits the groups at odd times and the natives arc required to
collect all biting flies, such as Tabanidae, Stomoxys, etc., which feed upon the
animals. Experience and a comparison of the numbers of such biting flies
captured from the different groups, soon shows whether interest is being main-
tained and the survey conducted in a proper manner.

The experience gained by the use of bait cattle surveys has shown that the
method constitutes a very sensitive index of the presence and relative abundance
of G. pallidipes and G. brevipalpis, particularly under conditions of low density.
To arrive at an estimate of relative abundance, the number of flies captured is
correlated with the hours worked by the number of groups employed and compa-
risons are drawn from week to week or month to month. In this way it has
been possible to study the progress made with the reduction of tsetse flies in the
areas treated. Emphasis must be laid upon the fact that the attraction of bait
cattle for tsetse flies remains constant, which is not the case with Harris traps,
which losc efficiency upon ageing. The bait cattle survey method forms a more
reliable guide of relative abundance for this reason.

In the case of G. austeni the bait cattle survey method is only partia
effective. The reason appears to lie in the comparatively low degree ~f attraction
possessed by cattle for this species, even when the animals are brou t into very
close contact with it. This has led to the opinion that G. austeni feeds by
preference upon the smaller species of wild animals in its habitat. A certain
amount of evidence in support of this view has been obtained by using pigs =as
bait animals in G. austeni areas. These animals have proved themselves infinit
more attractive to the flies than are bait caitle.

The following Table, No. 4, is based upon captures of G. austeni taken in
the False Bay bush area close to Lake St. Lucia. The captures from a single
black pig are compared with those from a pair of bait cattle, all operating in the
same area close to each other.

TABLE 4.

Comparison betweers Numbers of G. Austeni captured from 1 pig and from a
Group of 2 Bait Cattle on Farm 112, False Bay Area. 1950.

‘ :
Month. Pig 2 Bait Cattle | Total
(Captures). (Captures). ‘ Captures.
February........ ... ... . . 66 29 l 95
March. ... 98 65 | 163
ADPTIL o e 88 34 1 122
May. oo 98 77 175
June. . ... 82 66 ‘ 148
July. .o 90 69 159
August. ... 62 57 119
September... ... 79 78 157
October......... ... . i 69 70 137
November..........coiiiiiiiiii 92 74 i 166

i \

It will be noted from the above figures that if the three animals are looked
upon as individual trapping units, the pig used as a bait animal has proved to be
more than twice as effective as either of the bait cattle individually.
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