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THE USE OF CDC LIGHT TRAPS AND OTHER PROCEDURES
FOR SAMPLING MALARIA VECTORS IN SOUTHERN IRAN

M. ZAIM, M.R.Y. ERSHADI, A.V. MANOUCHEHRI! axnp M.R. HAMDI?

ABSTRACT. An investigation was carried out over a

year in the village of Chelow, Hormozgan Province,

southern Iran, to study the efficacy of CDC light traps for sampling malaria vectors. The CDC light traps were
useful in determining the seasonal and habitat distribution of Anopheles stephensi and An. fluviatilis, the primary
and secondary vectors of malaria, in Chelow, as well as other mosquitoes in that area. Light traps compared
favorably with other adult mosquito collection techniques for detecting the presence of vectors during periods
of low density. In Iran, time and labor-saving features and flexibility for use in different situations make CDC
light traps a useful sampling tool in the entomological assessment of malaria control programs.

INTRODUCTION

Malaria is still the most important health
problem in Iran. Annual prevalence rates
average 30 to 40 thousand and most cases
occur in the south and southeastern part of the
country. Operational surveys are conducted in
Iran to furnish information on the effective-
ness of malaria control programs. Mosquito
collection techniques include pyrethrum space-
spray catches in human and animal shelters,
night biting collections on human and animal
baits, pit shelter collections and larval collec-
tions.

The use of CDC light traps (Sudia and
Chamberlain 1962) for sampling mosquito
populations has been investigated by many
workers and various modifications have been
suggested to improve their efficiency as sam-
pling tools. Special attention has been focused
on the factors affecting efficiency of these traps
(Service 1976, 1977). Odetoyinbo (1969) was
the first to show that the CDC light trap could
be successfully employed in sampling malaria
vectors. There are reports (e.g., Bailly-
Choumara 1973a, 1973b) indicating that CDC
light traps catch more anopheline and culicine
mosquitoes than do human bait collections and
that they are useful for sampling outdoor
mosquito populations in many areas.

In view of the scarcity of trained manpower,
high cost of operation, and the need for testing
sampling methods capable of alleviating or
replacing the routine mosquito collection tech-
niques used in malaria programs in southern
Iran, it was considered important to investigate
the efficiency of CDC light traps for the
sampling of malaria vectors. This report
evaluates the use of such traps in the village of
Chelow, Hormozgan Province, where Anopheles
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stephensi Liston is the primary, and An. fluviatilis
James the secondary vectors of malaria.

MATERIALS AND METHODS

Stupy AREA. The investigation was carried
out over a period of 12 months at Chelow,
Hormozgan Province (57°, 04’ E. longitude and
27° 09’ N. latitude), a small village of about 300
inhabitants, 69 buildings, 253 permanent and
36 temporary thatched shelters (local names:
Kapar and Koumeh). This village lies about 11
km from the coast of Oman Sea and about 120
km from Bandar Abbas, a main port in the
south. Salinity of soil in this area is high and
cultivation is mainly restricted to palm trees.
The average maximum and minimum temper-
atures in summer are 40° and 29°C and in
winter 23° and 13°C, respectively. The relative
humidity ranges from 36 to 79% and the
average yearly rainfall is about 152 mm.

The water table is relatively high in this area
and extensive marshes, springs and irrigation
canals as well as animal hoofprints and cisterns
serve as the breeding sites of An. stephensi and
An. fluviatilis. Two other vectors of malaria, An.
superpictus Grassi and An. dthali Patton are
present in this area in relatively low numbers.

Anopheles stephensi is active throughout the
year in this area with two peaks, one in April
and May and the other, which is higher during
August and September. This species is consid-
ered endophilic and endophagic, although it
readily bites outdoors during the summer
months when people and domestic animals rest
and sleep in the open air. Maximum biting
activity (89%) occurs before midnight (Ma-
nouchehri et al. 1976b).

Anopheles fluviatilis has a shorter period of
activity throughout the year with two peaks,
one in May and June and the other from
September to the middle of December. This
species feeds indoors and outdoors, resting
both in houses and in outside shelters, in this
area. Maximum biting activity of this species
also occurs before midnight (Manouchehri et
al. 1976a).
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COLLECTION TECHNIQUES

Pyrethrum space-spray catches. Spray catches
were performed in six shelters (3 human and 8
animal shelters), located in different parts of
the village (Fig. 1), by the standard method,
using 0.2% pyrethrum spray. Attempts were
made to insure that the sheets covered the
floor space and all horizontal surfaces as
accurately as possible.

Human and animal bait-catches. The biting
collections on human and animal baits were
conducted outdoors from 1800 to 2400 hr
(during the period of maximum biting activity
for An. stephensi and An. fluviatilis). Two local
men were hired as baits and were stationed in
two different parts of the village (Fig. 1). They
were stretched with rolled up sleeves and
exposed faces and feet. One experienced field
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Fig. 1. Map of Chelow showing the adult mosquito collection sites.
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Table 1. Summary of mosquito captures by different collections techniques at Chelow (Hormozgan, Iran)
from April 1984 to April 1985.

Pyrethrum spray catch

Pit Animal Human Human Animal
Light traps Shelters shelter shelter bait bait

Kind of () ) 3 3) @) ) Total
mosquito ? 3 ? 3 ? 3 ? 3 ? 3 ? 3  catch
An. stephensi 714 31 108 44 771 104 4 0 152 0 88 0 2,016
An. fluviatilis 455 2 85 14 110 5 0 o0 13 0 31 0 715
Other anophelines* 77 7 2 0 11 1 1 0 3 0 21 O 117
Culicines 1,337 104 530 433 61 74 9 5 43 0 43 0 2639
Total 2,583 138 725 491 953 184 14 5 211 0 183 0 5487

* An. dthali, An. multicolor, An. pulcherimus, An. sergentii, An. superpictus, An. turkhudi.
technician collected the biting mosquitoes at One light trap was suspended from a tree in
each station. Animal bait catches were made the middle of the village (fixed station).
concurrently, by another field technician, col- One light trap was suspended from the
lecting mosquitoes from a cow, tethered out- ceiling in a house occupied during the night of
side its shelter. observation (fixed station).

Pit shelter collections. Four pits, 120 X 90 and One light trap was suspended from a tree
150 cm deep, were dug under trees in different  near a mosquito breeding site (fixed station).
parts of the village (Fig. 1). About 45 cm from Traps were operated from sunset to sunrise

the bottom of the pit a small cavity, about 30 (i.e., from 1800 to 600 hrs). Electricity for the
cm deep, was dug out horizontally from each  traps was provided by 6-volt motorcycle batter-
of the four sides. Mosquitoes were collected, by ies.

aspirators, early in the morning, from these Twenty-six observations were made over one
small cavities as well as the walls of the pits year (April 1984-85). Light trap collections as
themselves. well as human and animal bait collections were

CDC light trap collections. Seven CDC light performed on the same night. Pit shelter
traps were used in this program, five of which  collections and pyrethrum spray catches were
were operated in five fixed locations and the performed next day, early in the morning.
others were randomly operated in different FEach mosquito caught was identified according
sites, each time, as described below and shown  to species, sex and abdominal conditions.
in Fig. 1.

Two light traps were suspended from thatched
ceilings El animal shelterlsg (one fixed and one RESULTS AND DISCUSSION

randomly selected site). A summary of mosquito collections by

Two light traps were suspended from trees different collecting techniques in Chelow, from
in the house yards (one fixed and one April 1984 to April 1985 (26 observations) is
randomly selected site). presented in Table 1. Of the 5,487 mosquitoes
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Fig. 2. Average number of Anopheles stephensi captured by different collection techniques in Chelow from
April 1984 to April 1985.
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Fig. 3. Average number of Anopheles fluviatilis captured by different collection techniques in Chelow from
April 1984 to April 1985.

collected in this study, 2848 were anophelines
and the rest were culicines. Seventy-one per-
cent of the anophelines were An. stephensi, and
25% were An. fluviatilis. The highest number of
An. stephensi females were obtained from
pyrethrum spray catches in animal shelters
(42%) and in light traps (39%). The exophilic
An. fluviatilis females were mostly collected in
light traps (65.6%), where the highest number
of culicines were also obtained (54.6%).

Light traps were also very useful in showing
the seasonal distribution of An. stephensi and
An. fluviatilis (Figs. 2 and 3). Both species
showed two peaks; one in April and May and
the other in December and January. The low
incidence of the two species from early June to
late October is due to the indoor spray
programs performed with propoxur (2 g/m?)
on May 27 and 28,1984, and the high summer
temperatures in the area.

A summary of light trap collections at 7
different locations at Chelow is presented in
Table 2. Light traps suspended from thatched
ceilings in animal shelters collected the highest

number of mosquitoes (67.6%). The number of
An. stephensi and An. fluviatilis females captured
in these shelters were 67.6 and 84.4% of the
total catch of 7 light traps, respectively.

Light traps were also the best tool for
faunistic studies as they sampled all known
anopheline species in the study area (Table 3).
Pyrethrum spray catches of animal shelters and
animal bait collections showed only 6 and 5
anopheline species, respectively. Anopheles
superpictus and An. sergentii (Theobald) were
only captured in light traps.

The proportion of blood-fed anophelines
caught in this study was highest in pyrethrum
spray catches (83%), followed by pit shelter
collections (57.3%) and light traps (51.7%).
However for the culicines, the highest propor-
tion of blood-fed females were obtained in
light trap collections (43%), followed by 37%
for pyrethrum spray catches and 33% in pit
shelter collections.

This study indicates that CDC light traps
were useful for the study of seasonal and
habitat distribution of An. stephensi and An.

Table 2. Summary of light trap mosquito captures at 7 locations at Chelow (Hormozgan, Iran) from April
1984 to April 1985.

An. An. Other*

stephensi Sfluviatilis anophelines Caulicines Total

Location of light traps ? ) ? 5] ? 3 ? 3 catch
1. Animal shelter (fixed location) 239 4 244 2 26 0 711 32 1,258
2. Animal shelter (random location) 244 3 140 0 26 0 153 15 581
3. House yard (fixed location) 54 6 16 0 12 0 137 16 241
4. House yard (random location) 20 3 10 0 1 0 59 5 98
5. Inside room (fixed location) 34 1 14 0 1 0 91 6 147
6. Middle of the village (fixed location) 81 10 9 0 7 1 123 17 248
7. Near breeding site (fixed location) 42 4 22 0 4 0 63 13 148
Total 714 31 455 2 77 1 1,337 104 2,721

* An. dthali, An. multicolor, An. pulcherimus, An. sergentii, An. superpictus, An. turkhuds.
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Table 3. Summary of anopheline species captured by different collection techniques at Chelow
(Hormozgan Province, Iran) from April 1984 to April 1985.

Method of An. An. An. An. An. An. An. An.
collection dthali  fluviatilis multicolor  pulcherimus  sergentii stephensi  superpictus  turkhudi
1. Light trap * * * * * * * *
2. Pyrethrum spray
Catch-animal shelter * * * * - * — *
3. Pyrethrum spray
Catch-human shelter * - - - - * - —
4. Animal bait catch * * * * - * - —
5. Human bait catch - * - * - * — —
6. Pit shelter * * - - - * - -

flwiatilis in Chelow, Hormozgan, Iran. These
traps also provided a tool for overall sampling
of the mosquito fauna in this area. It compared
well with other adult collection techniques for
detecting the presence of vectors (especially the
exophilic species) during periods of low den-
sity. The time and labor-saving features and
flexibility for use in different situations makes
the CDC light trap a useful supplementary
method for entomological assessment of ma-
laria control programs in areas where An.
stephensi and An. fluviatilis are important vec-
tors.

ACKNOWLEDGMENTS

Authors wish to extend their sincere thanks
to Dr. P. Rezaii and Dr. A. Emadi from the
Malaria Eradication Unit, Ministry of Health
and Medical Education as well as Dr. F.
Mahmoodan and the staff of the Malaria
Eradication Unit of the Hormozgan Province
for their kind assistance in this program. Our
appreciation is also offered to the staff of the
Hormozgan Medical Research Station for help-
ing us in carrying out this program.

References Cited

Bailly-Choumara, H. 1973a. ftude comparative de
différentes techniques de récolte de moustiques
adultes (Diptera, Culicidae) faite au Maroc, en
Zone rurale. Bull. Soc. Sci. Nat. Phy. Maroc
53:135-187.

Bailly-Choumara, JH. 1973b. Etude préliminaire
dine récolte d' Anopheles labranchiae par piege
CDC réalisée dans la région de la L arache, Maroc.
Bull. W.H.O. 49:49-55.

Manouchehri, A. V., B. Janbaksh and N. Eshghi.
1976a. The biting cycle of Anopheles dthali, An.
fluviatilis, and An. stephensi in southern Iran. Trop.
Geog. Med. 28:224-227.

Manouchehri, A. V., E. Javadian, N. Eshghi and M.
Motabar. 1976b. Ecology of Anopheles stephensi
Liston in southern Iran. Trop. Geogr. Med.
28:41-44.

Odetoyinbo, J. A. 1969. Preliminary investigation on
the use of a light trap for sampling malaria vectors
in the Gambia. Bull. W. H. 0. 40:547-560.

Service, M. W. 1976. Mosquito ecology. Field
sampling methods. Applied Science Publ., Lon-
don. 583 pp.

Service, M. W. 1977. A critical review of procedures
for sampling populations of adult mosquitoes.
Bull. Entomol. Res. 67:343-382.

Sudia, W. D. and R. W. Chamberlain. 1962. Battery
operated light trap, an improved model. Mosq.
News 22:126-129.





