
■ INTRODUCTION

The Far North region of Cameroon is a Sudano-Sahelian zone and 
one of the most important for animal husbandry in Lake Chad Basin, 
with a cattle population estimated at 2.1 million and a small stock 
population estimated at 2.8 million (Ziébé et al., 2005). Disease sur-
veillance in this region covering over 34,000 square kilometers is 

however poor because of the financial and infrastructural limitations 
of its 145 zootechnical and veterinary centers (field offices for the 
Ministry of Livestock, Fisheries and Animal husbandry or MINE-
PIA). Under these conditions, health issues may occur in livestock 
and remain unnoticed for years. 

A recent parasitological survey implemented following disease report-
ing by pastoralists revealed the presence of trypanosomosis nearly 
four decades after the last case was reported (Suh et al., 2017). The 
biological vector of trypanosomes is the tsetse fly. The elimination of 
this insect was achieved in this area in the early 1970s, after a series 
of successful vector control campaigns. The occurrence of animal 
trypanosomosis in the complete absence of the biological vector has 
already been reported in other African countries and even out of the 
continent (Delafosse et al., 2006; Jones and Dávila, 2001). To explain 
this situation, mechanical transmission of animal trypanosomes by 
other hematophagous flies was shown as a means to disease mainte-
nance (Desquesnes and Dia, 2003a; 2003b). It occurs when trypano-
some-contaminated blood residues present on insect mouthparts are 
introduced into a naïve host immediately after the insect blood meal 
on an infected host is interrupted (Baldacchino et al., 2014). The main 
factor relative to the biting insects facilitating the occurrence of this 
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Summary

An entomological study was carried out in the Far North region of Cameroon – 
historically known focus for animal trypanosomosis and declared tsetse free in 
the late 1970s – to determine the potential mechanical vectors for trypanosomes 
and their spatial preference in this region. Thirty-one Nzi traps were installed at 
6:30–8:00 a.m. in Goulfey, Madiako canton and Darack karena in Logone and 
Chari Division, as well as in Guidiguis, Kalfou and Maga-Guirvidig in two other 
divisions. They were visited after 10–11 hours of exposition. The sampling lasted 
one day. A total of 20,084 hematophagous flies (865 Stomoxys and 19,219 taba-
nids) were collected. Stomoxys niger was the only Stomoxyinae species caught, 
whereas five species of tabanids were collected: Atylotus agrestis, A. albipalpus, 
A. fuscipes, Tabanus taeniola and T. biguttatus. A. agrestis was by far the most 
prevalent species (92.7%), followed by T. taeniola (7.1%). The apparent densities 
of 50.1, 409.4 and 1499.0 tabanids per trap per day in Guidiguis, Goulfey and 
Madiako canton, respectively, were significantly different (p = 0.0002). Tabanids 
were more abundant in campsites than in pastures and water points. Atylotus 
agrestis seemed to be the major potential mechanical vector of trypanosomes in 
the area.
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phenomenon is vector density (Oldroyd, 1954). Tabanids belonging to 
Tabanus, Atylotus and Ancala genera are deemed, by the size of their 
mouthparts and feeding behavior, better mechanical vectors than Sto-
moxys flies (Oldroyd, 1954; Zumpt, 1973). Species of these genera 
have already been described in the Far North region of Cameroon, 
and the distribution map of the many species of tabanids of Camer-
oon has been elaborated (Ovazza et al., 1970), but the data displayed 
has been limited to the presence or absence of information on the 
species.

The present survey carried out several decades after the biological 
vector was eliminated in the Far North is a preliminary entomologi-
cal investigation that aimed at determining the potential mechanical 
vectors of animal trypanosomes in two historically tsetse-infested 
areas, as well as their relative importance and distribution.

■ MATERIALS AND METHODS

Study area
The historical tsetse-infested foci retained for this study were Goulfey 
and Madiako canton, respectively located northward and southward 
to Kosseri, chief town of Logone and Chari Division. Four other 
sites, Guidiguis, Kalfou, Darack karena and Maga-Guirvidig, were 
included in the survey (Figure 1). Darack karena is also in Logone 
and Chari and close to Lake Chad. Guidiguis and Kalfou are in Mayo 
Kani and Mayo Danay divisions, respectively. They are agropastoral 
localities. Maga-Guirvidig, also inMayo Danay, is near Lake Maga, 
which is part of the floodplain whose seasonal resources, fodder and 
water, help livestock overcome the particularly difficult dry season. 
The mean annual temperature of the Far North is 28°C; the highest 
temperature is 40°C recorded during the hot and dry season (March-
April); the lowest temperature is 17.1°C in the cold and dry season 
(December-January). 

Trap deployment and vector sampling
Thirty-one Nzi traps were deployed in November 2013 in the study 
area: Goulfey (8), Madiako canton (9), Guidiguis (6), Kalfou (3), 
Maga-Guirvidig (2) and Darack karena (3). Traps were installed in 

the morning (6:30–8:00) around i) campsites, ii) grazing areas, and 
iii) water points. These three biotopes were sampled in Goulfey, 
Madiako canton, Guidiguis and Kalfou, campsite and water points in 
Maga-Guirvidig, and water points only in Darack karena. Traps were 
set 100 meters minimum from one another and georeferenced. After 
10–11 hours of exposition, flies caught were collected and conserved 
(specimens were dried then sealed in tubes containing silica gel) for 
identification. Sampling was carried out in one day in each site.

Vector identification and abundance evaluation
Trapped insects were brought to the field laboratory and sorted 
according to their family. Specimens were examined under binocu-
lar magnifying glasses. Identification keys from Oldroyd (1954) were 
used to separate tabanid species and other keys from Zumpt (1973) 
to identify Stomoxys. Some specimens were dried and conserved for 
further examination. Data were recorded in Excel spreadsheets and 
the apparent density per trap (ADT), expressing the relative abun-
dance of vectors at each trapping site, was calculated with the for-
mula ADT = C/TD, where C is the number of vectors caught, T the 
number of traps deployed and D the number of days of trapping. The 
distribution of data was tested for normality with Shapiro Wilks test; 
chi-square and Z tests were used to compare species prevalence, and 
Kruskal-Wallis test for ADT comparison. Only Goulfey, Guidiguis 
and Madiako canton were compared for ADT. Other villages were 
excluded because the number of traps used could not evaluate ADT 
correctly. All statistical tests were performed with XLSTAT 2017 
Data Analysis and Statistical Solution for Microsoft Excel, Addin-
soft, France (2017).

■ RESULTS AND DISCUSSION

Hematophagous insects trapped in the zone belonged to Tabanidae 
and Muscidae. These two families of Diptera have also been reported 
in neighboring countries, in Chad and Nigeria (Ahmed et al., 2006; 
Doutoum et al., 2002), where species of the superfamily Hippobos-
coidea, including Glossinidae, were also caught. During the present 
study, no tsetse fly was captured. This preliminary study could not, 
of course, confirm with certainty the absence of these families. How-
ever, the absence of tsetse flies (Glossinidae) in Goulfey and Madiako 
canton is consistent with findings obtained in 1968 in the same sites 
after a series of tsetse eradication campaigns (Gruvel et al., 1970).

Stomoxys niger, a species of the Stomoxyinae subfamily well adapted 
to African savanna and forest, was the only observed hematopha-
gous representative of the Muscidae. A total of 865 specimens of this 
species were sampled. The absence of S. calcitrans, reported several 
decades ago in neighboring Diamare Division, suggests that these 
two species are either geographically separated or that their distribu-
tion is influenced by seasons (Mouchet and Rageau, 1962). The use of 
other traps such as Vavoua as well as the addition of attractants like 
ammonia and phenylpropanoid compounds could improve sampling 
and better describe the diversity of Stomoxyinae, and finally give 
strong evidence of the geographical distribution of these two species 
(Gibson and Torr, 1999).

With 19,219 specimens collected, tabanids were by far the most cap-
tured insects. Dia et al. (2004) made a similar observation in Lahi-
rasso, Burkina Faso, using the same trap. We identified five species 
belonging to Atylotus (92.9%) and Tabanus (7.1%) genera: Atylotus 
agrestis (17,810), A. albipalpus (49), A. fuscipes (3), Tabanus taeniola 
(1355), and T. biguttatus (2). Species diversity was three times lower 
than observations made four decades earlier (Ovazza et al., 1970). 
The difference may partly be attributable to the seasonality of some 
species and/or the sampling method (Desquesnes et al., 2005). The 
very high dominance of Atylotus agrestis, already observed in the 

Figure 1: The Far North region of Cameroon showing sampling 
sites.
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Far North (Cuisance, 1996) and reported in other countries among 
which Chad (Doutoum et al., 2002), confirms firstly that this spe-
cies is remarkably well adapted to savanna zones (Oldroyd, 1954) and 
secondly that it is the major potential mechanical vector of animal 
trypanosomes in the region. Desquesnes and Dia (2003a; 2003b) also 
showed that A. agrestis and A. fuscipes were efficient mechanical 
vectors for T. vivax and T. congolense.

Tabanus taeniola, the second most abundant species, was described 
in both savanna and forest zones (Oldroyd, 1954), and previously 
observed in Logone and Chari (Ovazza et al., 1970). T. biguttatus, 
like A. agrestis, is a species that prefers the savanna zone of Africa 
(Oldroyd, 1954). It represented, however, only 0.01% of all tabanids 
trapped, a value ten times lower than that obtained in Chad (Doutoum 
et al., 2002). This species being less likely to enter a trap if the entry is 
low as in the Nzi trap (Mihok, pers. commun.) might explain its very 
low prevalence, concomitantly to the effect of seasons on its distribu-
tion. A third species of Tabanus, i.e. T. gratus, was intercepted during 
its flight in Goulfey but was not found in the trap captures. 

The lowest catch of S. niger was 0 and the highest 560. The apparent 
densities were 4.7 (SD = 5.6), 6.3 (12.6) and 90.0 (192.3) in Guidiguis, 
Madiako canton and Goulfey, respectively, but, contrary to the ADT 
of tabanids, the differences in ADT were not significant (K = 5.871; 
df:2; p = 0.053). For tabanids, the ADT were 50.1, 409.4 and 1499.0 
in Guidiguis, Goulfey and Madiako canton, respectively, and were 
significantly different (K = 16.241; df = 2, p = 0.0002). The densities 
of tabanids only varied according to the biotope, and the highest were 
recorded around campsites followed by pastures and water points 
(Table I). The observed difference reflects the existence of a spatial 
preference resulting probably from the attraction these insects have to 
volatile compounds released by animal feces and urine present abun-
dantly in this biotope and indicative for host position (Baldacchino 
et al., 2014) or simply a dry season behavior pattern. Tabanids are 
known to be sensitive to meteorological variations. During the dry 
season, they seem to limit their activities to early morning and late 
afternoon as an avoidance response to hot periods of the day (Ray-
mond, 1989; Desquesnes et al., 2005). These periods coincide with 
cattle returns from pastures to campsites at the end of the day, or 
with the moment preceding their departure from campsites to graz-
ing. In Madiako canton, the densities recorded were particularly 
high compared to other pastoral villages. Apart from the floodplain, 
the rarity of water points during the dry season could influence the 

development of tabanids and their abundance (Desquesnes et al., 
2005; Suh et al., 2015). 

In conclusion, of all the hematophagous insects sampled, Atylotus 
agrestis was by far the most abundant potential vector of animal try-
panosomes in the study area, and probably the major contributor to the 
resurgence of trypanosomosis decades after the biological vector was 
eliminated. Its abundance was highest in the pastoral area of the flood-
plain, probably because of the availability of water resources. More-
over, tabanids seemed to have a spatial preference for campsites. More 
studies that include other areas and are carried out in both rainy and 
dry seasons are necessary to describe the existing species richness. 
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Table I

Apparent density of Tabanidae according  
to the biotopes in Far North Cameroon

Apparent density of Tabanidae

Biotope Atylotus (n) Tabanus (n) All tabanids (n)

Water point 189.6 (2,275) 21.8 (261) 211.3 (2,536)
Campsite 991.8 (11,902) 81.2 (974) 1073.0 (12,876)
Pasture 526.4 (3,685) 17.4 (122) 543.6 (3,805)

K (p) 9.038 (0.011) 5.855 (0.054) 9.106 (0.011)
n: number of specimens trapped; K: Kruskal-Wallis value; p: level of significance
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Résumé

Suh P.F., Njiokou F., Garabed R., Mamoudou A., Arabi M., 
Malam A.T. Etude préliminaire sur les vecteurs mécaniques 
potentiels des trypanosomes animaux dans la région de l’Ex-
trême-Nord du Cameroun

Une étude entomologique a été menée dans la région de 
l’Extrême-Nord du Cameroun  – foyer historiquement connu 
pour la trypanosomose animale et déclaré exempt de glos-
sines à la fin des années 1970 – afin de déterminer les vec-
teurs mécaniques potentiels des trypanosomes et leur préfé-
rence spatiale dans cette région. Trente et un pièges Nzi ont 
été installés le matin (6  h  30  –  8  h  00) à Goulfey, Madiako 
canton, Darack Karena dans le département de Logone et 
Chari, ainsi qu’à Guidiguis, Kalfou et Maga-Guirvidig dans 
deux autres départements. Ils ont été inspectés après 10 à 
11 heures d’exposition. L’échantillonnage a duré un jour. Au 
total 20 084 mouches hématophages (865 Stomoxys et 19 219 
tabanidés) ont été récoltées. Stomoxys niger a été la seule 
espèce de Stomoxyinae capturée, alors que cinq espèces de 
tabanidés ont été relevées : Atylotus agrestis, A. albipalpus, A. 
fuscipes, Tabanus taeniola et T. biguttatus. A. agrestis était de 
loin l’espèce la plus répandue (92,7 %), suivie de T. taeniola 
(7,1  %). Les densités apparentes de 50,1, 409,4 et 1499,0 
tabanidés par piège et par jour, respectivement à Guidiguis, 
Goulfey et Madiako, étaient significativement différentes (p = 
0,0002). Les tabanidés étaient plus abondants dans les cam-
pements que dans les pâturages et les points d’eau. Atylotus 
agrestis a semblé être le principal vecteur mécanique potentiel 
des trypanosomes dans la région.

Mots-clés  : bovin, Atylotus agrestis, Tabanidae, trypanoso-
mose africaine, vecteur de maladie, Cameroun

Resumen

Suh P.F., Njiokou F., Garabed R., Mamoudou A., Arabi M., 
Malam A.T. Estudio preliminar sobre posibles vectores mecáni-
cos de tripanosomas animales en la región del Extremo-Norte 
de Camerún

Se realizó un estudio entomológico en la región del Extre-
mo-Norte de Camerún – zona conocida históricamente por la 
tripanosomosis animal y declarado libre de la mosca tsé-tsé 
a fines de la década de 1970  – con el objetivo de determi-
nar los posibles vectores mecánicos de los tripanosomas y sus 
preferencias espaciales en esta región. Treinta y una trampas 
Nzi fueron instaladas en horas de la mañana (06:30–08:00) 
en Goulfey, en el cantón Madiako, Darack Karena, en el 
departamento de Logone y Chari, y en Guidiguis, Kalfou y 
Maga-Guirvidig en otros dos departamentos. Después de un 
espacio de 10 a 11 horas de exposición, dichas trampas fue-
ron inspeccionadas. El muestreo duró un día. Se recogieron 
en total 20 084 moscas hematófagas (865 Stomoxys y 19 219 
tabánidos). Stomoxys niger fue la única especie de Stomoxyi-
nae capturada, mientras que en el caso de los tabánidos se 
registraron cinco especies: Atylotus agrestis, A. albipalpus, 
A. fuscipes, Tabanus taeniola y T. biguttatus. A. agrestis fue 
ampliamente la especie más expandida (92,7%), seguida de 
la T. taeniola (7,1%). Las densidades aparentes fueron signifi-
cativamente diferentes (p = 0,0002) entre las zonas muestrea-
das, encontrándose valores de 50,1, 409,4 y 1499,0 tabáni-
dos por trampa y por día para los casos de Guidiguis, Goulfey 
y Madiako, respectivamente. Los tabánidos resultaron más 
abundantes en los campamentos en comparación a los pastos 
y puntos de agua. Atylotus agrestis parece ser el principal vec-
tor mecánico potencial de los tripanosomas en la región bajo 
estudio.

Palabras clave: ganado bovino, Atylotus agrestis, Tabanidae, 
tripanosomosis africana, vectores, Camerún
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