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Summary: The biting activity of four zoophilic species of Simulium was examined in
an area endemic for human onchocerciasis in Guatemala, using bovine baits. The surveys
were performed at three sites within San Vicente Pacaya county (SVP) from daylight until
nightfall of two days in January 1979. A total of 8,203 blackflies were collected from the
baits throughout the collections. Of these flies, 6,531 (79.6%) were Simulium metallicum
s. 1.3 977 (11.9%), S. pulverulentum; 654 (8.0%,), S. callidum; and 41 (0.5%), S. rubicundulum.
Biting activity of S. metallicum s. 1. peaked between 0800 to 0900 hours and a second peak
was noted between 1500 to 1600 hours. S. callidum also exhibited two peaks, one in the
morning and the other, more pronounced, in the late afternoon, immediately before the
night-fall. The remaining two species, S. pulverulentum and S. rubicundulum were mainly
mid-morning attackers of cattle. Thus, the rate of species composition was presumed
to differ within a day.

INTRODUCTION

With regard to human onchocerciasis in Guatemala, amny entomological studies
have been carried out in connection with the transmission of the disease. The data
reported hitherto incriminated Simulium ochraceum as. the most important vector,
followed by S. metallicum s. 1. and S. callidum (Dalmat, 1955; De Leon & Duke, 1966;
Garms, 1975; Collins, 1979). The first species is markedly anthropophilic, while the
second and third are markedly zoophilic in their blood feeding behaviour (Dalmat,
1955; Wilton & Collins, 1978). Recently, Collins ¢t al. (1981) studied on the diurnal
patterns of biting activities of these species including S. downsi, using human baits.
With animal baits, on the other hand, little has been investigated about the biting
activity of Guatemalan blackflies, Simulium spp. Such a study will give an informa-
tion for a better understanding of the vector biology in the transmission of human
onchocerciasis and/or bovine and equine onchocerciasis. Because the animals with
onchocerciasis were commonly found in the areas endemic for human onchocerciasis
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in Guatemala (Hashiguchi et al., 1981). The present paper deals with the results
of surveys on the diurnal activity and species composition in the cattle-biting of .
metallicum s. 1., S. callidum, S. pulverulentum and S. rubicundulum.

MATERIALS AND METHODS

Fly collections were performed at three sites, Finca San José Guachipilin, Finca
Tullio and finca Terranova, within San Vicente Pacaya (SVP), Department of
Escuintla, Guatemala. SVP is the pilot area since June 1976, under the Oncho-
cerciasis Control Project established by the Guatemalan and the Japanese Govern-
ments. The present study sites, about 650 m to 700 m akove sea level, stituated on
the Pacific slopes of the Sierra Madre. All the blackfly collections were made on
three cows at the respective sites; two collecting men and one animal bait were ar-
ranged in every collection. The two men captured the flies which were biting on the
animal bait, using an aspirator. The collections were carried out from daylight until
night-fall of the two consecutive days in January 1979. The blackflies captured were
kept in sample tubes, separating them with hour-intervals, respectively; thereafter
they were killed with 109, formalin. After taking the samples to the laboratory, the
numbers and species compositions of the flies were assessed in each hour-interval.

ReEesuLTs

Of 8,203 blackflies collected, 6,531 (79.6%,) were S. metallicum s. 1.; 977 (11.9%,),
S. pulverulentum; 654 (8.0%,), S. callidum; and 41 (0.59%,), S. rubzcundulum in the present
surveys. 'The result indicates that the first species is the most dominant among the
flies engorging on the animal in the area (SVP).

In Fig. 1, the numbers of blackflies captured during two consecutive days at the
three sites were summed up, and the biting densities were expressed as percentages of
the flies in hour-interval, among the total collections of the respective species through-
out the days. Biting activity of §. metallicum s. 1. reached a peak between 0800 to 0900
hours, and"the second peak was found between 1500 to 1600 hours. S. callidum, on
the other hand, exhibited the first distinct peak of the biting activity in the period from
1700 to 1800 hours, followed by the second from 0800 to 0900 hours. In S. pulveru-
lentum only one remarkable peak of the activity was noted during the hours from 0900
to 1000, while S. rubicundulum indicated two peaks, one, more distinct, in the early
morning (0800 to 0900 hours), the other in the early afternoon (1300 to 1400 hours).

In Fig. 2, the species composition was expressed as percentages of each fly species,
among the total numbers of the four species captured in each hour-interval throughout
the collections. S. metallicum s. 1. was the dominant cattle- -biting species in the survey
area (SVP) from daylight until night-fall, though there were two troughs, one in the
late morning and the other in the late afternoon. In connection with these troughs,
S. pulverulentum showed a relatively high rate of the composition in the species during
the hours from 1000 to 1100, whereas S. callidum composition increased steadily from
1500-1600 and peaked at the hours, 1700-1800, immediately before the night-fall.
The remaining species, . rubicundulum, was constantly low in the composition through-
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Figure 1 Diurnal cattle biting activity of four zoophilic species of Simulium in San Vicente Pacaya, Guatemala.
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Figure 2 Diurnal species compositions of cattle biting flies of four zoophilic
species of Simulium in San Vicente Pacaya, Guatemala.

out the day, only 41 individuals being collected during the fly catching.

Discussion

Among the present zoophilic blackfly species, both S. metallicum s. 1. and S. cal-
lidum are known to bite man, and they are considered to be potential vectors of
human onchocerciasis. Apparently, these blackflies are markedly zoophilic in their
blood feeding activities. It would be, therefore, necessary to investigate the biting
activity of the flies using animal baits, in terms of an understanding of the vector
biology.

When the present fly collections were made on the bovine baits, S. metallicum s. 1.
and §. callidum, respectively, showed two distinct peaks of biting activities in the
day, one in the morning and the other in the afternoon. According to Collins et
al. (1980) who worked with human baits, the man biting activity of S. callidum peaked
at 1500-1700 hours, and S. metallicum s. 1. was also somewhat more active in the after-
noon, particularly between 1400 and 1700 hours at Finca Los Tarrales in Guatemala;
their study area has a similar elevation with the present study sites. These peak
biting activities of the both species are slightly different from those found in the
present surveys. The discrepancy may be caused by the host difference between
human and bovine baits. Thus, it is assumed that there will be some difference in the
host preference of the flies, according to the time of the day.

Most of S. pulverulentum and . rubicundulum, were found to have a distinct peak
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activity mainly in the mid-morning. This indicates that both of them are morning
attackers of the animals in SVP. On the other hand, these two species were found to
be hardly attracted by men (fly collectors), suggesting that they are solely zoophilic.
The present study area (SVP) being a highly endemic zone of bovine and equine
onchocerciasis with O. gutturosa and O. cervicalis, respectively (Hashiguchi e al.,
1981), it seems likely that these species including S. metallicum s. 1. and S. callidum are
involved in the transmission of non-human onchocerciasis though the vector of the
disease remains still to be determined in Guatemala. In addition, the area is also
known as the endemic focus of human onchocerciasis with various intensities of the
infections in the residents of villages and plantations within SVP (Tada et al., 1979).
In such an area, the possible infection of S. metallicum s. 1. and S. callidum with the larvae
of bovine or equine Onchocerca should be taken into consideration, especially in the
evaluation of the vector control of the human disease.

In species composition of the flies, there were only four species which landed on the
bovine baits for blood feeding. Although S. ochraceum, the principal vector of human
onchocerciasis in Guatemala, was commonly found during the fly catching in the
study sites, none of this species was attracted by the bovine baits. In SVP, S. metal-
licum s. 1. was the dominant bovine attacker in each hour-interval throughout the days.
A relatively high composition of S. pulverulentum was noted in the morning, whereas
S. callidum composition increased in the late afternoon.

Further detailed examinations on the biting activity of these zoophilic and/or
anthropophilic species should be made in future, in relation to their ovipositions and
host seeking behaviours, as mentioned by Garms (1975) and Collins et al. (1981) on
the anthropophilic species, . ochraceum.
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