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ABSTRACT 

KAPPMEIER, K. 2000. A newly developed odour-baited "H trap" for the live collection of Glossina 
brevipalpis and Glossina austeni (Diptera: Glossinidae) in South Africa. Onderstepoort Journal of Vet­
erinary Research, 67: 15-26 

A new trap, named the "H trap", was developed at Hellsgate Tsetse Research Station in South Africa 
for the simultaneous collection of live Glossina brevipalpis Newstead and Glossina austeni Newstead. 
Its design followed an evaluation of the responses of the two species towards traps that are used 
elsewhere in Africa for the collection of other tsetse fly species. These traps were found at Hellsgate 
to be unsuitable for capturing both G. brevipalpis and G. austeni. Some new trap designs and many 
modifications of these were tested, most of which were unsuccessful. The odour-baited blue and black 
H trap represents a different approach for trapping tsetse flies as it is fitted with lateral cones of white 
netting which induce the flies to take a more horizontal flight path once they have entered the trap, 
instead of the vertical flight paths they assume in existing tsetse fly traps. A number of modifications 
of the prototype H trap were devised (H1-H5) , before the final design was established. Catches of up 
to 76 G. brevipalpis and 37 G. austeni were obtained per trap on a single day with the H3 modifica­
tion. Further modifications improved on the trap's efficiency to capture G. brevipalpis and G. austeni. 
The final modification caught a record number of 180 G. brevipalpis and 57 G. austeni on a single 
day. 

Keywords: Glossina austeni, Glossina brevipalpis, H trap, KwaZulu-Natal, South Africa, trap, tsetse 
flies 

INTRODUCTION 

In 1990 a serious outbreak of nagana (Kappmeier, 
Nevill & Bagnall 1998) in N.E. KwaZulu-Natal Prov­
ince, South Africa, precipitated a need to develop a 
long-term control strategy for the two vector species 
Glossina austeni and Glossina brevipalpis, which 
inhabit dense evergreen forests and riverine bush in 
the low-lying areas north of the Umfolozi River. Stud­
ies on colour targets (Kappmeier & Nevill 1999a) and 
odours (Kappmeier & Nevill 1999b ) have resulted in 
the development of a suitably coloured and odour-

baited target (Kappmeier & Nevill 1999c) that, if 
treated with a suitable pyrethroid, can be used for the 
control of the two species in South Africa. To site the 
targets successfully in optimal locations and densi­
ties in the field and to monitor their efficacy, it is, how­
ever, necessary to use a suitable trap to obtain base­
line data on the behaviour, movement, population 
structure and ecology of the two species. 
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Hargrove (1998) has defined a tsetse fly "trap" as a 
device designed to induce tsetse to enter a space 
from which they cannot escape. Harris (1931) devel­
oped the first trap used for tsetse flies and used it to 
capture large numbers of Glossina pal/idipes Austen 
in South Africa. Since then, many traps for tsetse flies 
have been designed for other species of tsetse in 
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other parts of Africa (Morris & Morris 1949; Challier 
& Laveissiere 1973, cited in Hargrove 1998; Moloo 
1973; Hargrove 1977; Laveissiere & Couret 1980; 
Vale 1982a; Flint 1985; Gouteux & Lancien 1986; 
Brightwell, Dransfield, Kyorku, Golder, Tarimo & Mun­
gai 1987; Laveissiere & Grebaut 1990; Brightwell , 
Dransfield & Kyorku 1991; Gouteux 1991 ; FAO 1992; 
Kyorku , Machika, Otieno & Mwandandu 1993; Mhin­
durwa 1994; Vreysen , Khamis & Van der Vloedt 
1996). Traps are , however, preferably used as moni­
toring tools rather than for control purposes. 

The only traps so far found to be effective for captur­
ing G. austeni in KwaZulu-Natal have been sticky 
panels (Vreysen et al. 1996) of various shapes and 
colours (Kappme ier, unpublished 1996). When 
baited with synthetic ox-odour (Vale, Hall & Gough 
1988), they are also effective for the capturing of G. 
brevipalpis (Kappmeier, Nevill & Venter 1995). The 
sticky traps are, therefore, useful tools for monitor­
ing the relative distribution of both species in Kwa­
Zulu-Natal (Nevill , Kappmeier & Venter 1995; Nevill 
1997), but, do not provide live flies suitable for mark­
release-recapture or age-grading studies. For this it 
is necessary to use a trap that catches live speci­
mens in large enough numbers. For G. austeni no 
such trap exists as its behaviour is elusive and only 
low numbers are caught in existing tsetse fly traps 
elsewhere in Africa (Takken 1984, Hall 1986, Madu­
bunyi 1990). The only trap available for this purpose 
for G. brevipa/pis was the Siamese trap but it is only 
partially effective for this species in Kenya (Kyorku 
et al. 1993). 

Preliminary studies in KwaZulu-Natal , South Africa, 
have indicated that, with the exception of sticky traps, 
most existing tsetse fly traps, which are effective for 
other species elsewhere in Africa, were not effective 
for the capture of G. brevipa/pis and particularly not 
for G. austeni (Kappmeier, in press) . Traps that have 
been tested in South Africa for capturing live G. aus­
teni and G. brevipalpis include the Epsilon , Pyrami­
dal , Biconical , Vavoua, Ngu (Ng2f) and Siamese (B) 
(Gouteux & Lancien 1986; Brightwell et al. 1987; La­
veissiere & Grebaut 1990; FAO 1992; Kyorku et al. 
1993). 

The best of these, namely the Ngu (Ng2f) and Sia­
mese (B) , caught mean daily numbers of 8,2 and 5,8 
G. brevipalpis respectively (35 replicates) and 0,4 G. 
austeni (35 replicates) (Kappmeier, in press) . In ad­
dition, the efficiencies of the Ngu and Siamese traps, 
as determined by comparing the results obtained with 
those when electrified nets were placed immediately 
adjacent to the traps, as suggested by Vale (1982a) , 
were also found to be very low (Kappmeier, in press) . 
The reason for the ineffectiveness of the traps for G. 
brevipalpis and G. austeni in KwaZulu-Natal was 
determined during further trap-orientated behav­
ioural studies, as described by Vale (1982b) , when , 
by the use of electrified nets, it was shown that the 
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upward flight responses of the flies were very low. 
Only 21-45 % of the G. brevipalpis that entered a 
Ngu and Siamese (B) trap flew upwards towards the 
cone (Kappmeier, in press). The same basic trend 
also held true for G. austeni. 

The poor vertical movement of these tsetse fly spe­
cies led to the development of a prototype of a new 
trap using lateral or side-cones instead of vertical or 
top-cones so that the flies , once they had entered the 
trap, flew horizontally rather than upwards. In order 
to improve on the design, several modifications of 
this prototype trap were assessed for trap-orientated 
responses of the flies as well as for efficiency. 

Months of studies on numerous modifications of 
existing traps and on new designs preceded the 
development of the H trap. Because they were un­
successful these efforts will only be referred to briefly 
and the main body of the paper will concentrate on 
the evolution of the H trap. 

MATERIALS AND METHODS 

Study area 

The studies were conducted during 1996-1998 at 
the Hellsgate Tsetse Research Station (28°02'40"S, 
32°25'50"E) situated on Lake St Lucia in N.E. Kwa­
Zulu-Natal Province, South Africa, where both G. bre­
vipalpis and G. austeni occur. The study area has 
been described in detail in Kappmeier (1997) and its 
situation indicated in Kappmeier et a/. (1998). 

Experimental designs and techniques 

Preceding trap tests and designs 

Before the prototype of the H trap was designed , 
many modifications of existing traps were made and 
some other traps were originated at Hellsgate. The 
designs of all these traps took into account the flies ' 
reluctance to fly upwards towards the cones. Some 
of these designs were also described in Kappmeier 
(in press) . 

The first designs consisted of modifications of the 
Ngu and Siamese traps where both were fitted with 
lowered or sunken cones so that the path towards 
the collecting devices was lower. Some of the latest 
tsetse traps were included in these tests, namely the 
M3 (Mhindurwa 1994) and the Nzi traps (S. Mihok, 
personal communication 1999). The Nzi was also 
modified into what was referred to as the Nzi3 which 
consisted of three Nzi traps united back to back thus 
with three separate entrances. The Nzi was also 
further modified so that the rear netting part was in­
corporated into a horizontal and diagonally sloping 
cone plus collecting device, therefore doing away 
with the top/vertical cone . The Canopy trap used for 
Tabanidae (Catts 1970) was also tested and then 
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FIG. 1 Diagrammatic representations of the prototype H trap (A) with its H1, H2 and H3 modifications (B-D) and details of the col­
lecting device (E) 
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modified, firstly by adding a pthalogen blue panel to 
the base (to enhance attraction), and later by provid­
ing openings in the blue pyramidal base, and simul­
taneously lowering the top cone part. Some new trap 
designs included what was referred to as the Mono­
screen trap, which consisted of a blue and black cloth 
target with two thirds of the top part fixed with white 
mosquito netting which formed a "tent" over the tar-

. get. A few modifications to the net part followed to 
encourage the horizontal movement of flies towards 
a collecting device. One; of these modifications was 
further modified into what was called a 3-dimen­
sional-screen trap (30S), which consisted of a cross­
shaped cloth target, also fixed with a tent-like cover 
of netting and collecting cages. The prototype H trap 
(with different modifications [H1-H5] as described 
below) was designed and developed together with 
a 8 trap (P.w. Trollip, personal communication 1997) 
and its modifications 81-85. The latter were similar 
to the H trap, but had only one horizontal cone. 

Of all the above designs and modifications, other 
than the H trap modifications, only a few looked prom­
ising, namely the Nzi, Nzi3 and 81-85 traps. Further 
experiments included the comparison of these traps 
with an electric blue/black XT sticky trap (Kappmeier, 
unpublished 1996). These results will briefly be sum­
marized below. 

The prototype H trap 

The prototype design (Fig. 1 A) of the H trap con­
sisted of a pthalogen blue cloth outer "box" (100 x 
65 x 65 cm) with two opposite side entrances (40 x 
45 cm), an inner black cloth X-target (which also 
acted as a baffle, attached to the centre of the roof) , 
and then two "horizontal" cones of white mosquito 
netting extending laterally from the ends of the trap 
in opposite directions, therefore initially named the 
"Horizontal trap". Although the "cone"-device used 
here, was a hollow four-sided pyramid-shaped struc­
ture with a square base and straight (not cu rved) 
sides, it will here and henceforth be referred to as a 
"cone", which is an accepted term to use with tsetse 
fly traps (FAO 1992). The four corners of the trap 
body were fastened, with strings attached to the trap, 
to four poles penned into the ground at the positions 
of the trap corners. The cones are held in position 
by attaching them each to a flexible rod that provided 
tension to keep them straight/rigid (Fig. 1 A). The 
apex of each cone was fitted with the top third of a 
750 mQ polythene bottle on which a second bottle fit­
ted as the collecting device (Fig. 1 E). 

H trap modifications 

Five modifications of the prototype trap (Fig. 1 A) 
were made, and referred to as the H1-H5 traps/mod­
ifications. The following is a description of the mod­
ifications, also depicted in Fig. 18-0: 
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H1: The prototype H trap was modified by adding a 
black inner lining to the base of the cones to 
prevent flies from collecting at the corners at the 
cones' bases (Fig. 18). 

H2: The H2 was made with an extension of the outer 
blue "body" over the cones of the prototype trap 
(Fig. 1 C) to attract the flies to the light and the 
trap cage (collecting device) at the apex of the 
cones. 

H3: A third modification , the H3, was designed with 
diagonal or upward-sloping cones to eliminate 
the problem of flies collecting at the corners of 
the bases (Fig. 10). 

H4: The H4 modification was as the H3 but with big­
ger entrances (65 x 45 cm) and therefore a big­
ger blue body (125 x 65 x 65 cm). 

H5: The H5 modification was as the H4 but with big­
ger cones. 

Final "H trap": See Fig. 2 and 3. 

Trap efficiencies 

The prototype H trap evolved from studying the be­
havioural responses of G. brevipa/pis and G. austeni 
in and around the Siamese (8) and Ng2f traps (Kapp­
meier, in press). These behavioural studies were also 
conducted on later modifications of the H trap so as 
to be able to improve on its design. These trap-orien­
tated responses and trap efficiencies of the H trap 
modification were evaluated by using electric nets 
(Vale 1974) of various sizes and placements similar 
to those used by Vale (1982a; 1982b). All flies that 
were intercepted by the nets were electrocuted and 
retained on a tray painted sticky with polybutene so 
that they could be sexed and counted. In order to de­
termine the efficiency of traps, an electric net (1 x 
1 m) , was placed immediately adjacent to the trap. 
This net intercepted flies that were attracted to the 

FIG . 2 Photograph of the final H trap design for the live capture 
of G. brevipa/pis and G. austeni (the trap is held upright 
by fastening the corners to four rigid metal poles (1,2 m 
long) and the cones are suspended from two flexible steel 
rods (1,4 m) 

- ---------
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FIG. 3 Diagrammatic representation of the final H trap design with details of materials and measurements for trap construction 
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trap, but which flew around it, and which might never 
have been captured. 

The number of flies captured by the trap was ex­
pressed as a percentage of the total number of flies 
attracted to the trap, to give an estimate of trap effi­
ciency. To determine the entering responses of flies , 
the trap's entrances were closed by means of smaller 
but similar electric nets, which were just large enough 
to fit into the trap entrances. All flies that attempted 
to enter the trap were therefore electrocuted and 
counted. The flies' horizontal flight responses were 
tested by placing small electric nets inside the traps, 
at the base of the cone, so that they intercepted all 
flies that flew horizontally towards the cone part of 
the trap. [These behavioural studies were also con­
ducted with the Nzi and 83/84 traps, the results of 
which are summarized in Kappmeier (in press).] 

Experimental deSign and analyses 

The initial H trap modifications were first compared 
with some existing traps, improved modifications of 
these, as well as some new trap designs, which con­
sisted of various ideas where a horizontal escape­
route could be incorporated, as described above. 
These comparisons with other traps as well as the 
efficiency and behavioural response tests with elec­
tric nets were tested by means of Latin squares of 
treatments x days x sites (Perry, Wall & Greenway 
1980) with one replicate being one treatment at one 
site for one day. The comparisons of the traps and 
modifications were conducted over a 24-h period , 
after which they were rotated between sites accord­
ing to the Latin square design. The comparisons of 
trap efficiencies and trap-orientated behaviour of the 
flies were determined from data collected from 10:00 
until dark, the period of maximum activity of both spe­
cies (Kappmeier, unpublished 1995). 

All data were analyzed , where numbers were ad­
equate, by means of a statistical programme for Latin 
squares. The general test level of significance was 
P = 0,05. Male and female catches were analyzed 
separately for G. brevipalpis, but numbers were usu­
ally too low for G. austeni to justify separate analy­
ses according to the sex. Further details are given 
below in Experiments and Results. 

Odour baits 

All treatments under comparison were baited either 
with the odour-blend that was used in Zimbabwe 
(Vale et al. 1988) or the best synthetic odour-blend 
as described in Kappmeier & Nevill (1999b). This 
blend (referred to as the SA blend) consisted of 1-
octen-3-01 (octenol) and 4-methyl phenol in a 1:2 
ratio released from sixteen 69 cm2 polythene sa­
chets. This resulted in doses of c. 9,1 mg/h for octe­
nol and c. 15,5 mg/h for 4-methyl phenol under the 
conditions of the experiments. In addition , acetone 
was released from a glass bottle at c. 350 mg/h via 
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a 6 mm diameter hole in the lid of the bottle. The Zim­
babwe blend consisted of 3-n-propyl phenol, octenol 
and 4-methyl phenol (1 :4:8 ratio) released from a 
single 75 cm2 sachet at 0,1 mg/h, 0,4 mg/h and 0,8 
mg/h for the respective components, also with ac­
etone released through a 6 mm diameter opening in 
the lid of a bottle. The bait was placed about 20 cm 
in front of the downwind entrance of each trap. 

EXPERIMENTS AND RESULTS 

Results of the full series of Latin squares and com­
parisons with other deSigns and trap modifications 
are not given here. Apart from the H trap and its mod­
ifications, only a few traps and modifications, as de­
scribed above, were worthwhile which included the 
Nzi, Nzi3 and 81-5 traps (Kappmeier, in press) . 
Results, given below, are a summary of the work 
comparing only the H trap modifications and trap ori­
entated behaviour around these modifications, which 
lead to the final design. Results of the final experi­
ment comparing the H4 and H5 modifications with 
the Nzi, 84 and 85 traps are given . 

Evaluation of initial H trap designs (H1-H3) 

It was observed with the prototype H trap that the flies 
tended to collect at the upper base corners of the 
cones (where they connect with the trap body). The 
prototype was then modified so that the H1, H2 and 
H3 modifications were developed as described ear­
lier. The results of the H1-H3 modifications were orig­
inally compared to those of the Siamese trap, which 
acted as the control. All the results of the former were 
significantly (P < 0,01) better than those of the Sia­
mese (i.e. 3,2-4,2 times for the total number of G. 
brevipalpis caught and at least 6,7 times for G. aus­
tent). The H3 modification also consistently gave the 
best results when compared further with other prom­
ising traps, namely the XT, Nzi, Nzi3 and 83 traps 
(Kappmeier, in press) where it was found that the H3 
caught twice as many G. brevipalpis as both the 83 
and XT, and about three times more than the Nzi. The 
H3 caught Significantly three times more G. austeni 
than the XT, while the remaining traps were ineffec­
tive for this species. 

The H3 caught mean daily catches of 12,0 G. brevi­
palpis (63 % females; 25 replicates) , when baited 
with the Zimbabwe ox-odour blend, and was even 
more successful when baited with the best SA blend 
with mean daily numbers of 45,1 G. brevipalpis (64 
% females; 12 replicates) . The mean daily catches 
for G. austeniwere 3,0 (82% females, 25 replicates) 
when baited with the Zimbabwe blend and 9,7 (64% 
females; 12 replicates) when baited with the best SA 
blend. For G. brevipalpis the record catch by an H3 
trap was 76 flies and for G. austeni 37 flies in one 
day. 



Trap-orientated responses of tsetse in and 
around the H3 modification 

In orderto improve on the H3 design, the behavioural 
or trap-orientated responses of G. brevipa/pis and G. 
austeni (Tables 1 A and B) were determined by means 
of electric nets placed in and around the H3 trap, fol­
lowing the methods of Vale (1982a, 1982b). [Simul­
taneously this was done with the B3, B4 and Nzi 
traps, the results of which are given in Kappmeier (in 
press)]. Only 16,8 % of the G. brevipa/pis (total 
catches) that were initially attracted to the H3 trap 
actually attempted to enter them (Table 1 A). 

The lateral upward-sloping/diagonal cones were 
quite effective in inducing horizontally-directed flight 
responses, especially for G. brevipa/pis for which it 
was found that all flies that found the entrances of 
the trap, thereafter flew in a horizontal direction and 
were captured. For G. austeni (Table 1 B) only 28,3 
% of the flies that found the entrances flew towards 
the cones. Only four replicates of this experiment 
were carried out. The statistical F and P values are 
given in the tables. 

Evaluation of H4 and H5 modifications 

The H4 trap was a modification of the H3, and took 
into account its shortcomings as determined with 
electric nets. It, therefore, had bigger entrances (65 
x 45 cm) and thus a slightly bigger body (125 x 65 x 
65 cm) than the H3 to improve on the entrance re­
sponses of the flies. The H4 trap was further modi­
fied as the H5 by providing it with somewhat larger 
cones. The lower (bottom) side of each cone was at 
less of an acute angle (lower slope) to the body of 
the trap than the previous two modifications. This 
change was aimed at preventing flies from flying 
against the lower side and then bouncing off (espe­
cially in the case of the bigger G. brevipa/pis), so that 
it was easier to progress to the trap collecting device. 

The results for G. brevipa/pis males, females and total 
catches and for G. austenitotal catches as obtained 
with the H4 and H5 traps are compared in Ta­
ble 2 with the B4 and B5 modifications (from Kapp­
meier, in press) and the Nzi. The results are given as 
indices of increase relative to the Nzi (with index = 1). 
The detransformed means of the catches obtained 
by the Nzi (28 replicates) are given in brackets. Treat­
ments' indices (for total catches) followed by the same 
symbols (a, b or c) are not significantly different. 

The results showed the Nzi trap to be relatively ef­
fective for G. brevipa/pis and although the H4 and H5 
were better than the Nzi, this was not significant. The 
Nzi was poor for capturing G. austeni and the H4 and 
H5 increased catches significantly by c. 3,0-4,1 
times respectively compared to the catches obtained 
with the Nzi. The larger cones of the H5 (compared 
to the H4) had no effect on the number of flies of 
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either species captured. The mean daily catch for G. 
brevipa/pis was 15,7 (69,5 % females) with the H4 
trap and 16,9 (70,8 % females) with the H5 trap (28 
replicates). For G. austenithe mean daily catch was 
5,7 (99,0 % females) with the H4 trap and Slightly 
better at 7,6 with the H5 trap (14 replicates). 

Trap-orientated responses of tsetse in and 
around the H4 and H5 modifications 

The behavioural or trap-orientated responses of tset­
se flies in and around the H4 and H5 traps were 
tested in a final attempt to confirm whether the modi­
fications of the H3 that were made were worthwhile, 
and also to make a final decision as to which of the 
modifications should be employed for future use. The 
results are given in Tables 1 A and B for G. brevipa/pis 
and G. austeni respectively. The number of replicates 
performed is indicated in the Tables. The various re­
sponses and trap efficiencies are given as a percent­
age relative to the mean daily number of flies that 
were attracted to the traps (detransformed means of 
these are given in brackets). The statistical F and P 
values are given in the Table to indicate if differences 
within an experiment were significant. 

For G. brevipa/pis it was clear that the bigger en­
trances of the H4 and H5 modifications were an ad­
vantage in that more flies (51,6-62,6 %) attempted 
to enter these traps than the number entering the H3 
(16,8%). On the other hand, all flies that entered the 
H3 trap flew in a horizontal direction to the cones, 
while only 42,4-79,9 % of the flies entering the H5 
and H4 traps respectively, flew horizontally. It may, 
therefore, be suggested that because of the bigger 
entrances, more flies could fly directly out of the trap 
again, i.e. fewer of them advanced towards the 
cones. Nevertheless, the overall efficiency of the H4 
trap was still better than the H3 (47,9 % versus 
38,2 %). The efficiency of the H5 (with larger cones) 
was lower (31 ,9%) than the previous modifications, 
which might indicate that the flies get disorientated 
towards the apex of the cones and fewer of them 
enter the collecting device. 

The efficiencies of the H4 and H5 traps were deter­
mined respectively at 29,0% and 37,6% for G. aus­
teni. For this species the bigger entrances of the H4 
and H5 traps also prompted more flies to enter the 
traps (44,4-69,4 %) compared to the number of 
those entering the H3 (27,2 %). Between 61 % and 
nearly 100 % of the flies that entered the trap also 
flew horizontally towards the cones, indicating that, 
unlike G. brevipa/pis, they do not often immediately 
fly out, but, as was observed, tend to "linger" once 
at the entrance to or inside a trap. 

The final design 

In accordance with the trap-orientated responses, 
the final H trap design incorporated entrances of the 
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TABLE 1 Behavioural responses of (A) G. brevipa/pis and (B) G. austeniin and around the H3, H4 and H5 trap modifications as determined with electric nets. [The results are expressed 
as a percentage relative to the mean daily number of the flies attracted to the traps (indicated as 100 %). The detransformed mean number of flies attracted are given in brackets] 

[A] G. brevipa/pis 

H3 (4 replicates) Males Females Totals 

Flies attracted 100,0 (26 ,308) F= 30,060 100,0 (27,112) F= 12,390 100,0 (54,422) F= 25,990 
Entrance response 18,4 P < 0,001 15,8 P < 0,010 16,8 P < 0,001 
Sideways flight response 22,2 16,2 19,2 (100,00 % of tsetse that entered) 
Eventually caught (efficiency) 34,9 42,4 38,2 

H4 (14 replicates) 

Flies attracted 100,0 (15,827) F= 11,080 100,0 (12,856) F= 2,535 100,0 (29,360) F= 6,690 
Entrance response 60,3 P< 0,001 61 ,3 P > 0,050 62,6 P< 0,010 
Sideways flight response 44,7 56,5 NS 50,0 (79,900% of tsetse that entered) 
Eventually caught (efficiency) 37,7 59,7 47,9 

H5 (12 replicates) 

Flies attracted 100,0 (30,299) F=16,090 100,0 (21 ,264) F=12,730 100,0 (51 ,870) F= 16,150 
Entrance response 49,5 P< 0,001 54,4 P< 0,001 51 ,6 P< 0,001 
Sideways flight response 19,7 24,0 21 ,9 (42,400 % of tsetse that entered) 
Eventually caught (efficiency) 30,5 32,6 31 ,9 

NS not significantly different 
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TABLE 1 (continued) 

[[] G. austeni 

H3 (4 replicates) 

Flies attracted 
Entrance response 
Sideways flight response 
Eventually caught (efficiency) 

H4 (8 replicates) 

Flies attracted 
Entrance response 
Sideways flight response 
Eventually caught (efficiency) 

H5 (8 replicates) 

Flies attracted 
Entrance response 
Sideways flight response 
Eventually caught (efficiency) 

NS not significantly different 

Males 

100,0 (8,836) F= 4,75 
36,5 P= 0,05 
8,8 

29,4 

100,0 (6,920) F= 1,20 
57,8 P>0,05 
58,8 NS 
31 ,6 

100,0 (4,002) F= 1,09 
60,1 P > 0,05 
63,2 NS 
43,1 

Females 

100,0 (16,855) F=15 ,55 
20,3 P< 0,01 
5,9 

45,9 

100,0 (14,983) F= 3,61 
43,6 P < 0,05 
45,3 
26,9 

100,0(12,173) F = 6,42 
66,6 P < 0,01 
33,8 
36,0 

Totals 

100,0 (26,964) 
27,2 
7,7 (28,3 % of tsetse that entered) 

38,4 

100,0 (26,624) 
44,4 
44,3 (99,8 % of tsetse that entered) 
29,0 

100,0 (16,819) 
69,4 
42,5 (61 ,2 % of tsetse that entered) 
37,6 

F= 9,129 
P<0,050 

F= 2,900 
P> 0,050 
NS 

F = 7,457 
P < 0,010 
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Odour-baited "H-trap" for live collection of G. brevipa/pis and G. austeni in South Africa 

TABLE 2 Final comparisons of the H4 and H5 modifications with B4, B5 and Nzi traps [The 
results are expressed as the indices of increase relative to the Nzi trap. The de­
transformed means of the Nzi are given in brackets] 

G. brevipa/pis G. austeni 

Males Females Totals Totals 

Nzi 1,0 (4,22S) 1,0 (9,610) 1,0 (13,673)b. e 1,0 (0,774)a 
B4 0,7 0,6 0,6a O,Sa 
B5 0,9 O,S O,Se 2,4b 
H4 1,2 1,1 1,1 be 3,Ob 
H5 1,2 1,2 1,2b 4,1b 

a. band e Treatments' indices followed by the same symbol are not significantly different from 
each other 

same size entrances as those of the H4 and H5 traps 
but the cone sizes were in-between those of the H4 
and H5 traps. Further comparisons between the H4 
and H5 and the final design were not conducted. This 
final H trap design (Fig. 2), caught a record catch of 
180 G. brevipalpis and 57 G. austeni in one day. A 
schematic representation of the final design is given 
in Fig. 3 with material measurements and construc­
tion procedures. The same method of erection, i.e. 
with the use of poles, is employed as was described 
previously and as indicated in the figures. 

DISCUSSION 

A trap was developed and described for the moni­
toring and live collection of G. brevipalpis and G. aus­
teni. It was designed after evaluating the behaviour 
of G. brevipalpis and G. austeni at Hellsgate Tsetse 
Research Station in and around Ngu (Ng2f) and Sia­
mese (B) traps (Brightwell et al. 1987; Kyorku et al. 
1993) in which it was shown that the two species 
were reluctant to fly upwards towards the cones 
(Kappmeier, in press). The H trap was, therefore, de­
signed to do away with a top cone system, so that a 
totally different approach was employed, namely that 
of a trap fitted with two lateral devices (cones) which 
induced the flies to fly in a horizontal instead of a ver­
tical flight path as they do in existing tsetse fly traps. 
The angled cones of the final trap incorporated an 
element of the ramp trap principle used extensively 
by mosquito ecologists (Service 1976). 

This new H trap design proved to be effective, when 
baited with synthetic ox-odour, in catching G. brevi­
palpis, since it is known that this species is attracted 
by colour and odour (Kappmeier & Nevill 1999a, 
1999b). It was, however, not as efficient in capturing 
G. austeni, probably because G. austeni is not 
attracted by the odours (Kappmeier & Nevill 1999b) 
although it responds strongly to colour (Kappmeier 
1999a). It may, however, be possible that the odour 
does influence Short-range trap entering behaviour 
(Vale & Hall 1985) of G. austeni. The final version of 
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the "horizontal" or H trap was developed after test­
ing five modifications of the original prototype. 

Some of the H trap modifications increased the sizes 
of the catches when compared to those of the XT 
sticky trap by up to 1,4 times (not significant) for G. 
brevipalpis and by up to 2,4 times (significantly) for 
G. austeni (Kappmeier, in press). The advantage of 
the H trap over the XT sticky trap, currently in use in 
tsetse distribution surveys (Nevill 1997), is that flies 
are captured alive and can thus be used for studies 
on population dynamiCS and for the automatic treat­
ment of wild-caught flies with a variety of agents 
ranging from entomopathogenic fungi (Kaaya, Kok­
waro & Murithi 1991) to insect growth regulators 
(Hargrove & Langley 1990; Langley 1995, 1999). 

Highest catches with the final H trap were 57 G. aus­
teni and 180 G. brevipalpis in one day. Compared to 
the previous best live trap catches at Hellsgate with 
the Ng2f and Siamese traps, this new trap is a de­
finitive advance. Although the Nzi also performs rela­
tively well for capturing G. brevipalpis, the H trap is 
still better and it's significantly better for G. austeni. 
There is no doubt still room for improving the H trap, 
especially as far as G. austeni is concerned. The 
horizontally situated cones are, however, a major 
step forward for capturing both G. brevipalpis and G. 
austeni alive and make further studies which require 
the use of live wild-caught G. austeni and G. 
brevipalpis possible. The H trap is certainly a major 
advance in trapping of the two previously "difficult" 
species of flies. 

ACKNOWLEDGEMENTS 

I thank Messrs P.w. Trollip and S.B. Ngwane for field 
and technical assistance, Dr E.M. Nevill for criticizing 
the draft of this manuscript, and the South African 
National Defence Force for allowing research to be 
conducted at the Hellsgate Military Base on which 
the Tsetse Research Station is situated and for 
providing logistical support. This work was funded by 



the Directorate of Veterinary Services (National De­
partment of Agriculture) and the ARC-Onderstepoort 
Veterinary Institute. 

REFERENCES 
BRIGHTWELL, R. , DRANSFIELD, R.D., KYORKU, c. , GOLDER, 

T.K., TARIMO, SA & MUNGAI , D. 1987. A new trap for Glos­
sina pal/idipes. Tropical Pest Management, 33: 151-159. 

BRIGHTWELL, R. , DRANSFIELD, R.D. & KYORKU, C. 1991 . 
Development of a low-cost tsetse trap and odour baits for Glos­
sina pallidipes and G. longipennis in Kenya. Medical and Vet­
erinary Entomology, 5: 153-164. 

CATTS, E.P. 1970. A canopy trap for collecting Tabanidae. Mos­
quito News, 30:472-474. 

FAO 1992. Training manual for tsetse control personnel, Volume 
4. Rome: Food and Agriculture Organization of the United Na­
tions. 

FLINT, S. 1985. A comparison of various traps for Glossina spp. 
(Glossinidae) and other Diptera. Bulletin of Entomological Re­
search, 75 :529-534. 

GOUTEUX, J.P. & LANCIEN, J. 1986. Le piege pyramidal a tsetse 
(Diptera: Glossinidae) pour la capture et la lutte Essais com­
paratifs et description de nouveaux systemes de capture. Trop­
ical Medicine and Parasitology, 37:61-66. 

GOUTEUX, J.P. 1991 . La lutte par piegeage contre Glossina fus­
cipes fuscipes pour la protection de I'elevage en Republique 
centrafricaine. II. Caracteristiques du piege bipyramidal. Re­
vue d'elevage et de medecine veterinaire des pays tropicaux, 
44:295-299. 

HALL, M.J.R. 1986. A study of methods for the survey of the tsetse 
fly G. austeni Newst. , on Zanzibar island. Final report to the 
International Atomic Energy Agency. 

HARGROVE, J.w. 1977. Some advances in the trapping of tsetse 
(Glossina spp.) and other flies . Ecological Entomology, 2:1 23-
137. 

HARGROVE, J.w. & LANGLEY, P.A. 1990. Sterilizing tsetse 
(Diptera: Glossinidae) in the field: a successful trial. Bulletin 
of Entomological Research, 80:397-403. 

HARGROVE, J.w. 1998. Trypanosomiasis management using 
baits : some implications of tsetse behaviour and ecology, in 
Tropical Entomology, edited by R.K. Saini. Proceedings of the 
3,d International Conference on Tropical Entomology, Nairobi, 
Kenya, 30th October to 4th November 1994. Nairobi , Kenya: 
ICIPE Science Press: 155-168. 

HARRIS, R.H.T.P. 1931. Trapping tsetse as a means for control 
of trypanosomiasis (nagana). Journal of the South African 
Medical Association, 2: 27. 

KAAYA, G.P' , KOKWARO, E.D. & MURITHI, J.K. 1991. Mortal ities 
in adult Glossina morsitans morsitans experimentally-infected 
with the entomogenous fungi , Beauveria bassiana and Metar­
hizium anisopliae. Discovery and Innovation, 3:55-60. 

KAPPMEIER, K. , NEVILL, E.M. & VENTER, G.J. 1995. Studies 
towards the development of a suitable monitoring and control 
system for Glossina brevipalpis and G. austeni (Diptera: Glos­
sinidae) in Zululand . (Abstract) . Journal of the South African 
Veterinary Association, 66:193. 

KAPPMEIER, KARIN . 1997. The development of odour-baited 
targets for the control of Glossina spp. (Diptera: Glossinidae) 
in South Africa. M.Sc. thesis, University of Pretoria. 

KAPPMEIER, KARIN , NEVILL, E.M. & BAGNALL, R.J. 1998. 
Review of tsetse flies and trypanosomosis in South Africa. On­
derstepoort Journal of Veterinary Research, 65:195-203. 

K. KAPPMEIER 

KAPPMEIER, KARIN & NEVILL, E.M. 1999a. Evaluation of col­
oured targets for the attraction of Glossina brevipalpis and G. 
austeni (Diptera: Glossinidae) in South Africa. Onderstepoort 
Journal of Veterinary Research, 66 :291-305. 

KAPPMEIER, KARIN & NEVILL, E.M. 1999b. Evaluation of con­
ventional odour attractants for Glossina brevipalpis and G. 
austeni (Diptera: Glossinidae) in South Africa. Onderstepoort 
Journal of Veterinary Research, 66:307-316 . 

KAPPMEIER, KARIN & NEVILL, E.M. 1999c. Evaluation of a pro­
posed odour-baited target to control the tsetse flies Glossina 
brevipalpis and G. austeni (Diptera: Glossinidae) in South Af­
rica. Onderstepoort Journal of Veterinary Research, 66 :327-
332. 

KAPPMEIER, KARIN. In press . The development of a new trap 
for Glossina brevipalpis and G. austeni in South Africa, in OAUI 
STRC, in press. Twenty-fifth Meeting of the International Sci­
entific Council for Trypanosomiasis Research and Control 
(ISCTRC), Mombasa, Kenya , [27 September to 1 October] 
1999. Nairobi : OAU/STRC. (OAU/STRC Publication no. 120). 

KYORKU, CA, MACHIKA, C.O., OTIENO, L.H. & MWANDAN­
DU, D.J. 1993. An improved odour-baited trap for a mixed pop­
ulation of Glossina spp. in the Kenyan coast. Proceedings of 
the 10th Meeting and Scientific Conference of AAIS, Mombasa, 
5-10 September 1993: 235-244. 

LANGLEY, PA 1995. Evaluation of the chitin synthesis inhibitor 
triflumuron for controlling the tsetse Glossina morsitans morsi­
tans (Diptera: Glossinidae) . Bulletin of Entomological Re­
search, 85:495-500. 

LANGLEY, P.A. 1999. Autosterilization as a means of tsetse con­
trol : a role for insect growth regulators (IGRs), in OAUlSTRC 
1999. Twenty-fourth Meeting of the International Scientific 
Council for Trypanosomiasis Research and Control (ISCTRC), 
Maputo, Mozambique, [29 September to 3 October] 1997. Nai­
robi ; OAU/STRC (OAU/STRC publication no. 119:343-347). 

LAVEISSIERE, C. & COURET, D. 1980. Traps impregnated with 
insecticide for the control of riverine tsetse flies . Transactions 
of the Royal Society of Tropical Medicine and Hygiene, 74:264-
265. 

LAVEISSIERE, C. & GREBAUT, P. 1990. Recherches sur les 
pieges a glossines (Diptera: Glossinidae). Mise au point d'un 
modele economique: Le piege "Vavoua". Tropical Medicine and 
Parasitology, 41 :185-192. 

MADUBUNYI , L.C. 1990. Ecological studies of Glossina austeni 
at Jozani forest, Unguja island, Zanzibar. Insect Science and 
its Application, 11 :309-313. 

MHINDURWA, A. 1994. Field observations of tsetse fl ies (Glos­
sina spp. (Diptera:Glossinidae)) with new odour-baited trap­
ping devices. Bulletin of Entomological Research, 84:529-532. 

MOLOO, S.K. 1973. A new trap for Glossina pal/idipes Aust. and 
G. fuscipes Newst. (Dipt. , Glossinidae) . Bulletin of Entomologi­
cal Research, 63:231-236. 

MORRIS, K.R.S. & MORRIS, M.G. 1949. The use of traps against 
tsetse in West Africa. Bulletin of Entomological Research, 39: 
491-528. 

NEVILL, E.M., KAPPMEIER, K. & VENTER, G.J. 1995. Recent 
efforts to determine the distribution of the tsetses Glossina 
austeni and G. brevipalpis in Zululand.(Abstract) . Journal of the 
South African Veterinary Association, 66: 193. 

NEVILL, E.M. 1997. The distribution of Glossina austeni and G. 
brevipalpis in South Africa. Proceedings of the 24th Meeting of 
International Scientific Council for Trypanosomiasis Research 
and Control (ISCTRC), Maputo, Mozambique, 1997:105. (Ab­
stract) . 

25 



-

Odour-baited "H-trap" for live collection of G. brevipalpis and G. austeni in South Africa 

PERRY, J.N., WALL, C. & GREENWAY, A.R. 1980. Latin square 
designs in field experiments involving insect attractants. Eco­
logical Entomology, 5:385-396. 

SERVICE, M.W. (Ed.) 1976. Mosquito Ecology: Field sampling 
methods. London: Applied Science Publishers Ltd. 

TAKKEN , W. 1984. Studies on the biconical trap as a sampling 
device fortsetse (Diptera: Glossinidae) in Mozambique. Insect 
Science and its Application, 5:357-361 . 

VALE, G.A. 1974. New field methods for studying the responses 
of tsetse flies (Diptera, Glossinidae) to hosts. Bulletin of Ento­
mological Research, 64: 199-208. 

VALE, GA 1982a. The improvement of traps for tsetse flies (Dip­
tera: Glossinidae) . Bulletin of Entomological Research, 72: 95-
106. 

26 

VALE, G.A. 1982b. The trap-orientated behaviour of tsetse flies 
(Glossinidae) and other Diptera. Bulletin of Entomological Re­
search,72 :71-93. 

VALE, G.A. & HALL, D.R. 1985. The use of 1-octen-3-01, acetone 
and carbon dioxide to improve baits for tsetse flies , Glossina 
spp. (Diptera: Glossinidae) . Bulletin of Entomological Re­
search, 75:219-231. 

VALE, GA, HALL, D.R. & GOUGH, A.J.E . 1988. The olfactory 
responses of tsetse flies , Glossina spp. (Diptera: Glossinidae) , 
to phenols and urine in the field . Bulletin of Entomological Re­
search, 78:293-300. 

VREYSEN , M.J.B., KHAMIS, I.S. & VAN DER VLOEDT, A.M.v. 
1996. Evaluation of sticky panels to monitor populations of 
Glossina austeni (Diptera: Glossinidae) on Unguja island of 
Zanzibar. Bulletin of Entomological Research, 86:289-296 . 


