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Abstract

River Musola on Bioko Island in the Republic of Equatorial Guinea was treated with temephos 20EC, a
Simulium larvicide, in March 1999 under a pilot experiment to eradicate Simulium damnosum s.1. from that
island. The mean density of the saxicolous macroinvertebrates prior to temephos treatment of the river was
5,946.7+£2,065.7 individuals m2. The density of macroinvertebrates observed 24 h after treatment with
temephos was 4,062.2+2,588.0 individuals m?, indicating 31.7% reduction in the density of the population.
There was 100%reduction in density of Odonata, Hydroptilidae, Ecnomidae, Leptoceridae and Tanypodinae
in the post treatment samples. Baetidae and Orthocladiinae were affected significantly by temephos (P < 0.1).
Whereas impact of temephos on Cheumatopsyche digitata (Trichoptera: Hydropsychidae) was marginal
(-16.7%), there was complete loss of C. falcifera (100%) from the river, following treatment withthe larvicide,
indicating differential response to the larvicide by these sympatric species. In general, ‘Filtering Collectors’
(73%) dominated the saxicolous biocoenosis prior to treatment with temephos. However, no ‘Grazers’ or
‘Scrapers’ were present in the saxicolous community of the section of the river studied during the pre-
treatment period. The 100% reduction in density observed for many taxain the biocoenosis, in the immediate
post treatment period was attributed to the low discharge of the river and the low population densities of
the various taxa observed at the time of the experiment, as well as the extremely heterogeneous nature of the
river bottom. Itis proposed thatthe gallery forests be maintained to aid conservation of the faunistic diversity
of the river.

onchocerciasis in West Africa by 99%
(WHO, 1994). Thus, the risk of infection is

Introduction
Onchocerciasis is afilarial worm infestation

that eventually leads to blindness in many
rural communities in Africa, the Middle
Eastand Central America. The presence of
the disease has led to desertion of fertile
agricultural lands in river valleys,
incapacitated productive segments of rural
populations and plunged many communities
below the poverty line (WHO, 1985). The
World Health Organisation (WHO) started
a vector control programme in West Africa
_in 1974 to break the cycle of transmission of
the disease. Under the programme,
‘temephos was applied to the breeding sites
of the vector fly, Simulium damnosum, at
weekly intervals, and this reduced the
incidence of new infections of

currently low in areas where onchocerciasis
is under control (Anon., 1999).

Following from the success of the
Onchocerciasis Control Programme (OCP)
in West Africa, WHO commenced control
programmes in other African countries
where onchocerciasis is endemic. One of
the countries targeted by WHO under the
African Programme for Onchocerciasis
Control (APOC) was the Republic of
Equatorial Guinea. The APOC aims at
eradicating onchocerciasis from Bioko
Island through the elimination of the vector
fly, S. damnosum. While temephos, the
choice chemical larvicide used in the control
of S. damnosumonBioko Island, is known
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to be the least lethal larvicide to non-target
macroinvertebrates under the OCP, it is
also effective against the larvae of the
vector and has good carry downstream of
treatment points (Kurtak es al., 1987;
APOC, 1998). .

Bioko Island is a World Heritage
Conservation site, as well as a high species
endemic area (Jones, 1994), It was, thus,
considered importantthat the overall impact
of temephos on the non-target macroin-
vertebrates be investigated before
operational treatments of rivers on the island
began in order to safeguard the aquatic
biodiversity of the island. The results of an
experimental treatment to control Simulium
on River Musola, using temephos, are
presented in this paper.

Materials and methods
Bioko Island (Equatorial Guinea), lying off
the coast of the Republic of Cameroon, is
part of an archipelago, of volcanic origin,
straddling the Atlantic Ocean between
Africa and South America. River Musola
takes its source from the Caldera de Luba,
at an altitude of 1,500 m above sea level on
Bioko Island, flows in a westerly direction
and empties into the Atlantic Ocean north
of Luba(Fig. 1). A stretch of the river, south
of Musolavillage (3°26'3"N, 8°37' 5" E),
was selected for the study. The river at this
pointwasathird orderriver(Strahler, 1971)
flowing through a cocoa plantation with a
gallery forest fringing both banks (Fig. 2).
Theelevation at this point was 500 m above
sea level, and the discharge of the river
was 0.14 m? sec”'. The water was cool
(temperature = 23 °C), clear (turbidity =
0.64 NTU), neutral (pH = 6.85), low in
conductivity (electrical conductivity = 147
nS) and with little particulate matter in

suspension (Suspended solids=3.umg1*).
The Habitat Assessment Score was 85
(Barbour & Stribling, 1991).

The standard method for biological
assessment of the impact of larvicides on
non-target fauna under the OCP was used
in this study (Yameogo et al., 1993). A set
of five samples was taken from a rocky
bottom within a riffle, using a modified
Surber sampler 24 h before treatment of the
river with temephos 20EC. The effective
sampling area of the Surber sampler was
0.0225 m?. The stretch of the river that was
subjected to treatment was also a breeding
site for S. damnosum s. 1. (Fig. 2). A
mixture of 100 ml of temephos 20EC made
up with waterto 10 1 was applied to the river
over a2-min period, at a point 200 m above
the study area. Under the prevailing
hydrological conditions, temephos dosage
was expected to be between 0.05 and 0.1
mg "' duringa 10-min passage time over the
experimental area. A parallel set of samples
was again collected 24 h after treatment
with temephos from the same site.

Samples were preserved in the field in
4% formalin and brought to the laboratory
for further processing. Samples were
examined under a dissecting microscope,
all macroinvertebrates sorted out into their
taxonomic groups and the individuals
identified with the aid of keys (Dejoux ez al.,
1982). Allindividuals belonging to a taxon

- were counted and the mean number

estimated. The mean numbers of the various
taxa present at the site before and after
treatment were compared and the difference
indensity expressed as a percentage change.
Mean numbers of the taxa collected before
and after treatment with temephos were
subjected to Student’s t-test to assess which
of the taxa were impacted significantly by
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Fig. 1. Map showing location of experiment on River Musola
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Fig. 2. River Musola at the time of the study (Note riffles, exposed rocks and boulders) .

temephos (P <0.1). Inaddition, proportions
ofthe various ‘Functional Feeding Groups’
(Merritt & Cummins, 1996) present in the
biocoenosis before and after treatment were
monitored. Macroinvertebrates from the
biocoenosis were assigned to the following
‘Functional Feeding Groups’ as outlined by
Merritt & Cummins (1996):

Functional Feeding Groups Taxon

1. Shredders Ephydridae
2. Filtering Collectors  Hydropsychidae, )
. - Ecnomidae, Ostracoda.

3. Gathering Coflectors Chironominae Baetidae, -
. Tipulidae, Elmidae,
Orthocladiinae.

Afronurus, Notonurus
(Heptagenidae), Eubriiidae.

4. Scrapers

5. Predators Tanypodinae, Odonata,
Hydracarina, some
Baetidae (Afrobaetodes,
‘Centroptiloides), some

Leptoceridae, some
Hydroptilidae

The proportions of the various ‘Functional
Feeding Groups’ present in the biocoenosis
before and after treatment with temephos
were illustrated as pie charts.

Results
Mean density of saxicolous macro-
invertebrates of River Musola was estimated
tobe 5,946.7+2,065.7 individuals m? prior
to treatment with temephos, and 4,062.2 +

-2,588.0 individuals m*24 hafter treatment
'with temephos. The percentages of the

constituent macroinvertebrate orders
present in the saxicolous fauna before and
after treatment with temephos are presented
in Fig. 3a and 3b, respectively. The pattern
of dominance during the pre-treatment
period was Trichoptera (72.7%) > Diptera
(16.8%) >Ephemeroptera (7.4%) >

‘Odonata (1.7%) > Coleoptera (1.5%). The
‘pattern in the post treatment period was
" Trichoptera (86.0%) > Diptera (11.4) >

Coleoptera (2.2%) > Ephemeroptera
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