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Urban malaria transmission in
Buenaventura, Colombia: 
entomologic aspects1

Víctor Olano,2 Gabriel Carrasquilla,3 and Fabián Méndez 4

In recent years, the number of cases of urban malaria in Buenaventura, Colombia, has in-
creased, rising from 576 in 1987 to 3 296 in 1991 and 2 017 in 1992. For this reason, an epi-
demiologic study to identify malaria transmission patterns was carried out in this municipal-
ity on Colombia’s Pacific coast. This article describes the entomologic findings regarding the
vectors, their breeding sites, and the behavior of Anopheles species during the period from
June 1993 to May 1994. Of the 469 potential breeding sites identified in the urban area, 28
were positive for anophelines, while in neighboring zones 20 out of 80 potential breeding sites
were positive for the immature forms of these mosquitoes. Mining excavations, lakes, and com-
mercial fish and crayfish rearing ponds were the places where A. albimanus was most fre-
quently found. For A. nuñeztovari, the breeding sites were rain puddles and aquiculture
ponds. A. neivai larvae were collected from bromeliads. Mosquitoes were collected both inside
and outside houses, and 90% of the collected mosquitoes were identified as A. albimanus. Of
the female A. albimanus, 54.8% were parous. This species was found to have peak peridomi-
ciliary activity between 6 p.m. and 10 p.m. The highest biting rate outside houses was 7.1 bites
per person-hour and was observed during March. It is hoped that this entomologic informa-
tion will permit the launching of a strong community participation process and the imple-
mentation of control measures that are guided by these results.

ABSTRACT

Malaria is an endemic tropical dis-
ease that constitutes one of Colombia’s
major public health problems. Among
the factors maintaining malaria’s en-
demicity in large parts of the country
are parasite resistance to antimalarial

drugs; migration of nonimmune popu-
lations into malarious areas; socioeco-
nomic and cultural conditions of the
settlers, such as the type of dwelling
used; resistance to antimalaria cam-
paigns; prevailing disease control poli-
cies, strategies, and resources; public
order problems; and vector resistance
to insecticides (1). Another factor that
has contributed strongly to maintain-
ing this disease in our setting is lack of
knowledge of the biological behavior
of the different species of Anopheles in-
volved. This knowledge is needed to
accurately assess disease transmission
patterns within each specific zone, so
as to be able to implement anopheline

control measures. Some studies have
been conducted on this subject in
Colombia (2–6), but more entomologic
and epidemiologic research is needed. 

According to Colombia’s Malaria
Eradication Service (Servicio de Erradi-
cación de Malaria—SEM), 41 anopheline
species have been recorded in Colom-
bia (7). Selecting from these species,
this article examines the three princi-
pal vectors—Anopheles (Nyssorhynchus)
albimanus, Anopheles (Nyssorhynchus)
darlingi, and Anopheles (Nyssorhynchus)
nuñeztovari—and four secondary vec-
tors—Anopheles (Anopheles) punctima-
cula, Anopheles (Nyssorhynchus) pseudo-
punctipennis, Anopheles (Kerteszia)
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been published in this journal (Vol. 1, No. 4, 1997,
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pectos entomológicos.”
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lepidotus, and Anopheles (Kerteszia)
neivai (2).

On the Pacific coast, 21 anopheline
species have been identified (2, 8–10),
of which the following have been
recorded in the municipal seat of Bue-
naventura: A. (N.) albimanus, A. (A.)
punctimacula, and A. (K.) neivai (11, 12).
Of these, A. (N.) albimanus is consid-
ered the primary vector along the
coast (3, 13, 14). Another species of the
region that transmits malaria is A. (N.)
nuñeztovari (4, 10, 15). In this vein, a re-
port by Cristóbal Viveros (SEM, inter-
nal document; March 1993) on an en-
tomologic evaluation carried out at 26
localities within the municipality of
Buenaventura in the period 1987–1991
states that the species A. albimanus,
A. neivai, and A. nuñeztovari were the
ones maintaining active malaria trans-
mission in the study areas.

In the recent past Buenaventura, the
Colombian city with the largest port
on the Pacific coast, recorded high
numbers of malaria cases: 576 in 1987,
3 296 in 1991, and 2 017 in 1992 (16).
For this reason, a project was launched
to implement the primary care malaria
control strategy in the urban area of
Buenaventura. The strategy included
case diagnosis and comprehensive
care, taking into account the entomo-
logic and epidemiologic aspects of the
problem, the characteristics of the
health services involved, and the pop-
ulation’s knowledge, beliefs, and prac-
tices regarding malaria. The entomo-
logic study reported here sought to
identify the anopheline species acting
as malaria vectors in the urban area of
Buenaventura, and to delineate their
relevant habits, biting rates, and types
of breeding sites.

MATERIALS AND METHODS

Buenaventura, located an average of
seven meters above sea level, has an
average temperature of 28 oC and an
average annual rainfall of 778.9 cm.
The city has a land area of 6 078 km2

and is located 142 km from the city of
Cali (17). The study reported here was
conducted between June 1993 and
May 1994 in the urban area of Bue-

naventura and in the surrounding
communities of Sitronella, Zacarías,
Gamboa, La Jaci, La Gloria, and Vari-
ante Madroñal.

A comprehensive larval sweep was
performed in Buenaventura and these
surrounding areas to identify all po-
tential natural and artificial anophe-
line breeding sites. The method used
(recommended by WHO—18) entailed
collecting 10 samples consisting of
250-cm3 ladlefuls of water from every
square meter of water surface being
surveyed. After collecting and labeling
the larvae, these were stored in glass
vials with 70% alcohol. 

Two cycles of larvae collection were
conducted in the urban Buenaventura
area—the first in June and July 1993
and the second in December 1993 and
January 1994. In the “rural” neighbor-
ing areas, one cycle was carried out in
August and September 1993 in the six
aforementioned communities; then, in
December 1993 and January 1994, an-
other cycle was carried out in those
communities where breeding sites had
been identified.

All the entomologic data obtained
were entered into forms designed for
this study. The collected specimens
were processed in the laboratory ac-
cording to the method developed by
Forattini (19) and were identified
using the keys of Suárez et al. (20) and
Cova García (21).

Anopheline collection with human
bait is the method most often em-
ployed for sampling adult mosquito
populations, since it permits assess-
ment of man-vector contact as well as
of biting habits, density, rate of sporo-
zoite infection, and mosquito parity
(22). In our case, sampling locations
were selected in various neighbor-
hoods, in both Buenaventura and the
surrounding areas, based on the num-
ber of registered malaria cases and the
existence of nearby breeding sites.
Two collectors were employed, one in-
side and one outside of dwellings.

The WHO-recommended methodol-
ogy was used for making these human
bait collections (18). The collected
mosquitoes were put into plastic con-
tainers and divided into lots according
to the time of collection; they were

then packaged, labeled, and trans-
ported to the laboratory for identifica-
tion. The collections were made three
times a week between 6 p.m. and mid-
night—except in October and Novem-
ber, when they were made between 6
p.m. and 6 a.m.

Also, a Shannon trap (23), using
white light and a collector as bait, was
operated between 6 p.m. and 10 p.m.
for eight weeks; and a CDC light trap
(obtained from the Centers for Disease
Control and Prevention, Atlanta, Geor-
gia) (24) was placed overnight (from 6
p.m. to 6 a.m.) at various sites to obtain
samples of anopheline species present
in the area. This latter trap was placed
both inside and outside homes and
close to breeding sites. The modified
Mitchell trap (25), in which a calf was
placed overnight (from 6 p.m. to 6
a.m.), was also used. The following
day, the trapped mosquitoes were col-
lected, packaged, and transported to
the laboratory for identification.

In order to define the resting habits
of anophelines (23), a search for these
mosquitoes was carried out from 
6 a.m. to 7 a.m. inside dwellings. To
identify their natural resting sites, veg-
etation was inspected during the day.

Resting collections in animal shel-
ters (23) were also made between 6
p.m. and 10 p.m., because of the sig-
nificance of such collections for deter-
mining anopheline density, particu-
larly that of A. albimanus. Although
Buenaventura is not a livestock-
producing region, a stable was found
in the La Unión neighborhood of 
District (comuna) 12, relatively close 
to a site where adult mosquitoes had
been collected with human bait. From
July 1993 to April 1994 anophelines
that were biting livestock at the stable
or resting on stable walls were col-
lected once a week.

In the laboratory, the collected and
identified specimens were processed
using an enzyme-linked immunosor-
bent assay (ELISA) to determine the
extent of their infection with Plasmod-
ium parasites. In addition, Detinova’s
technique (26) was used to dissect the
ovaries of the A. albimanus collected
with human bait for the purpose of de-
termining their physiologic age.



TABLE 1. The numbers of suspected anopheline breeding sites inspected and found positive in urban Buenaventura and neighboring com-
munities, by type of site, in 1993 and 1994

Urban Buenaventura area Neighboring communitiesa

No. of breeding sites No. of breeding sites

Anopheles Anopheles Both Anopheles Anopheles Both
Type of site Total Positive albimanus nuñeztovari speciesb Total Positive albimanus nuñeztovari speciesb

Excavations 243 16 14 12 10 12 3 — 3 —
Fish ponds 5 3 3 2 2 11 8 4 5 1
Ravines and streams 35 2 2 — — 10 1 — 1 —
Lagoons 3 3 3 2 2 5 4 1 4 1
Bromeliads 27 1c — — — — — — — —
Other (standing water, tires, etc.) 156 3 3 — — 42 4 — 4 —

Total 469 28 25 16 14 80 20 5 17 2

a Zacarías, Sitronella, and Gamboa.
b A. albimanus and A. nuñeztovari.
c A. neivai.
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Descriptive statistical methods were
used to assess the distribution of the
most common species and breeding
places. Tables and graphs were also
prepared using the Harvard Graphics
program (27). To determine the rela-
tionship between mosquito density
during the rainy season and the fre-
quency of malaria cases in the urban
area, Pearson’s correlation coefficient
(28) and the Stata 3.1 program were
employed (29).

RESULTS

Breeding sites

A total of 469 potential anopheline
breeding sites were identified in the
urban area of Buenaventura (Table 1),
of which 28 (6%) contained immature
forms of these mosquitoes. Twenty-six
(93%) of the positive breeding sites
were situated in Buenaventura’s Dis-
trict 12, which also contained the
greatest number of malaria cases. In
the three “rural” areas where breeding
sites were identified (Sitronella,
Zacarías, and Gamboa), 20 of 80 sus-
pected breeding sites were found to be
positive (Figure 1). A. albimanus and
A. nuñeztovari breeding sites were
most frequently found in the areas 
of mining excavations, aquiculture
ponds, and lagoons. A. neivai larvae

were found in one of 27 bromiliads
examined. Table 2 shows the general
location and species identities of the 
1483 anopheline larvae collected.

Of the two sweeps directed at find-
ing breeding sites in the urban area 
of Buenaventura (see Materials and
Methods section), the first (in June
1993) found 17 breeding sites with
mosquito larvae, while the second (in
January 1994) detected 11 additional
sites (Figure 1). Only six breeding sites
found to contain larvae when first
sampled also had larvae when sam-
pled in the course of the second sweep.
In contrast, all 11 of the “rural” breed-
ing sites found to contain larvae on the
first sweep were also found to contain
larvae on the second; in addition, nine
more positive “rural” breeding sites
were found on the second sweep.

Adult mosquito collections

Human bait collections. Eight ano-
pheline species were collected with
human bait (Table 2). A. albimanus was
found to be the most common species
in the urban area, while A. nuñeztovari
was found to be the most common in
the “rural” zones. The same pattern
was observed with respect to
distribution of immature forms.

Regarding the monthly density of
adult mosquitoes, A. albimanus was

found to have a biting rate outside
dwellings in urban Buenaventura that
varied from 0 bites per person–hour 
in August 1993 to 7.1 in March 1994
(Figure 2). More specifically, the
highest A. albimanus biting rates were
recorded outside dwellings in the
months of October and November
1993 (a rate of 2.5 bites per person–
hour being recorded in October) and
in the months of February, March, and
April 1994 (the highest rate of 7.1 oc-
curring in March). During the lat-
ter time period the biting rate for
A. nuñeztovari, which like A. albimanus
is exophagous, was 2.7 in the nearby
rural area of Sitronella. This species’
rate reached a peridomiciliary peak in
July 1994 (see Figure 2). The remaining
anopheline species had bite rates in
urban Buenaventura that were lower
than 0.6 bites per person–hour.

Figure 3 compares A. albimanus bit-
ing rates inside and outside dwellings
at different hours of the day (from 6–7
p.m. to 11 p.m.–midnight). Like Figure
2, it indicates greater biting activity
outside dwellings. It also shows that
the highest levels of daily biting activ-
ity tended to occur around dusk.

Figure 4 shows information used to
examine possible correlations between
mosquito density (as reflected in
monthly biting rates for a year) and
Buenaventura rainfall (as reported by
the Colombian Institute of Water, 
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Meteorology, and Land Manage-
ment—Instituto Colombiano de Hidrolo-
gía, Meteorología y Adecuación de Tie-
rras—personal communication, August
1994). No statistically significant corre-
lation was found between rainfall in
one month and the A. albimanus biting
rate in the succeeding month when all
the monthly June–May data were ana-
lyzed (r = −0.35; 95% CI: −0.80, 0.36).
When only the June–December data
were considered, a positive correlation
was found (r = 0.87, 95% CI: 0.21, 0.99).
However, following the same proce-
dure for the January–May data yielded
a negative correlation coefficient (r =
–0.68) that was not statistically signifi-
cant (95% CI: –0.98, 0.51). Despite this

lack of correlation, as Figure 4 shows,
the maximum biting rates (recorded in
October 1993 and March 1994) were
found to occur one and 3 months, re-
spectively, after a sharp increase in
local rainfall.

In Gamboa, one of the three nearby
“rural” areas with anopheline-positive
breeding sites, 90% of the 80 mos-
quitos caught were A. albimanus, as in
urban Buenaventura (see Table 2). The
apparent reason is that Gamboa itself
is relatively urban, resembling a Bue-
naventura neighborhood more than 
a rural village. In Zacarías, however, a
substantial portion of the adult ano-
pheline collection consisted of A. neivai
(53%) and A. nuñeztovari (11%), with

A. albimanus accounting for only 19%.
The high frequency of A. neivai, a
forest-dwelling species (15), was ap-
parently due to the abundance of bro-
meliads in Zacarías, the community
farthest removed from the urban por-
tion of Buenaventura and the one with
the most rural character.

Mosquito trapping. No adult anoph-
elines were caught in the light traps 
set out in Buenaventura during June
and July 1993. However, the Shan-
non trap did capture anophelines
(nine specimens of A. albimanus and
two of A. neivai) in June–August 1993.
In addition, the Mitchell trap cap-

Buenaventura

Colombia

Nueva Granada

Buenaventura

Gamboa

Sitronella

Nueva Frontera

AR12

La Libertad

Cabalpombo

Matía Munlumba

12 de Octubre

El Triunfo

Río Mondomo

La Unión

Zacarías

Positive breeding site

FIGURE 1. Distribution of breeding sites found positive for immature anopheline forms in urban Buenaventura and neighboring areas
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tured five specimens of A. neivai in
November–December 1993.

Indoor and outdoor resting collec-
tions. Thirty-six hours spent at-
tempting to collect resting mosquitoes

in October 1993 did not succeed in
capturing any anophelines inside
houses, in natural shelters, or in sta-
bles. However, animal shelter col-
lection efforts succeeded in capturing
A. albimanus (137 specimens), A. neivai
(two specimens), and A. nuñeztovari

(one specimen). The greatest number
of A. albimanus females collected in
one night was 29.

Mosquito parity. The ovaries of 104
collected A. albimanus females were
examined microscopically. Of the 104,
43 (41.3%) were found to be nullipa-
rous, 49 (47.1%) had one previous
oviposition, and 8 (7.7%) had two. The
parity of the remaining four females
could not be determined.

Malaria cases and biting rates. Dur-
ing the observation period, no sta-
tistically significant correlation was
found between the malaria cases
occurring in a given month and the
biting rate recorded the preceding
month (r = –0.36; 95% CI: –0.79, 0.31)
(Figure 5).

DISCUSSION

As Quiñones et al. (5) have previ-
ously observed in other Pacific coastal
areas of Colombia, our study found
A. albimanus in a wide variety of

TABLE 2. Adult and immature forms of anophelines captured in urban Buenaventura and neighboring communities, by species

Neighboring communities

Urban area Sitronella Zacarías Gamboa

Species No. % No. % No. % No. % Total

Immature forms
A. albimanus 453 75.6 4 0.7 80 55.9 200 100.0 737
A. nuñeztovari 140 23.4 532 98.4 63 44.1 0 — 735
A. neivai 2 0.3 0 — 0 — 0 — 2
A. strodei 0 — 5 0.9 0 — 0 — 5
Anopheles spp. 4 0.7 0 — 0 — 0 — 4

Total 599 100 541 100 143 100 200 100 1 483

Adult forms
A. albimanus 2 066 90.0 36 5.2 42 19.3 80 89.9 2 224
A. nuñeztovari 56 2.4 547 79.0 23 10.6 0 — 626
A. neivai 132 5.7 48 6.9 116 53.2 6 6.7 302
A. rangeli 12 0.5 20 2.9 19 8.7 0 — 51
A. evansae 0 — 10 1.4 2 0.9 0 — 12
A. aquasalis 9 0.5 0 — 0 — 0 — 9
A. triannulatus 4 0.4 0 — 0 — 0 — 4
A. apicimacula 0 — 0 — 4 1.8 0 — 4
Anopheles spp. 17 0.7 32 4.6 12 5.5 3 3.4 64

Total 2 296 100 693 100 218 100 89 100 3 296
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breeding places—including excava-
tions, aquiculture ponds, lagoons, and
puddles of standing rainwater. An-
other noteworthy finding was the
presence of A. neivai in bromeliads, its
usual breeding habitat. Other authors
(4) have previously reported similar
findings from the municipality of
Charambira, Chocó, Colombia, where
A. neivai was found in bromeliads and
was reported as a local malaria vector.

Potential anopheline breeding sites
were also identified in six commu-
nities neighboring Buenaventura, but
mosquitoes were only detected in
Sitronella, Zacarías, and Gamboa.
Standing rainwater and ponds for
raising fish and/or crayfish provided
the potential breeding sites where
A. nuñeztovari larvae were most often
detected, and these ponds were the
sites that contained the greatest larval
density per square meter of surface
area. Similar results have been re-
ported from other malarious areas
(30), where ponds designed to raise
fish commercially have been found to
serve as active breeding sites. These
findings should be borne in mind by
public health authorities when prepar-
ing control measures. 

The fact that many of the active
mosquito breeding sites found ap-

peared persistent indicates that a per-
manent entomologic surveillance sys-
tem should be established under the
control program to detect new mos-
quito breeding sites. It is also necessary
to plan interventions with active com-
munity participation, keeping in mind
the breeding sites’ relevant features.

We found that the biting rates of A.
albimanus increased after peak rainfall,
a finding similar to those of other re-
searchers cited by Frederickson (22). In
Buenaventura, this species had an ex-
ophagous tendency, which also corre-
sponds to results reported in other
published studies (5, 31). The only ap-
parent exception to this exophagous
pattern in our study came in August
and September, when there was little
outside biting and relatively high bit-
ing rates inside dwellings. This un-
usual pattern was probably due to
heavy rainfall during some of the col-
lection days in August, as well as non-
completion of planned nocturnal col-
lection activities in September.

Regarding peak periods of daily bit-
ing activity (see Figure 3), we found
that peak peridomiciliary activity oc-
curred between 6 p.m. and 9 p.m. and
followed a downward trend until mid-
night. A similar pattern has been
noted in El Salvador (32), and other re-

searchers have reported activity peaks
before midnight in Central America
and the Caribbean (22). In contrast to
the results of this study, however,
Quiñones et al. (5) reported a variable
biting pattern in Colombia between 6
p.m. and 11 p.m., both inside and out-
side dwellings.

The aforementioned collecting of
adult anophelines done in October
and November 1993 took place be-
tween 6 p.m. and 6 a.m. inside dwell-
ings (intradomiciliary collections) and
at two times, from 6 p.m. to midnight
and from 5 a.m. to 6 a.m., around
dwellings (peridomiciliary collec-
tions), following the methodology
suggested by Elliot (33). The intra-
domiciliary data indicated that a sec-
ond peak of biting activity occurred
between midnight and 1 a.m., a pat-
tern noted elsewhere by other re-
searchers (22). Between 5 a.m. and 6
a.m. there was again found to be more
peridomiciliary than intradomiciliary
biting activity, a finding similar to that
of Rivera and López (34) in Nicaragua,
who found A. albimanus to exhibit
peak biting activity in this period.
Overall, the results obtained lead to
the conclusion that A. albimanus ex-
hibits primarily exophagous behavior
that is most intense in the first hours of

FIGURE 3. Daily biting activity found for
Anopheles albimanus between 6 p.m. and
midnight in urban Buenaventura
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the night, a point that needs to be
considered when carrying out malaria
prevention activities. Regarding the
physiologic age of A. albimanus in the
study area, our parity data indicate
that a very young population is cur-
rently being subjected to pressure by
insecticide spraying.

In Sitronella, 79% of the adult
anopheline mosquitoes collected were
A. nuñeztovari. This mosquito, consid-
ered the principal malaria vector in
Colombia, is known to have either of
two basic biting patterns. The first is
typical of an exophagous zoophilic
species that bites at dusk, while the
second is characteristic of an intra-
domiciliary anthropophilic species
that bites late at night. The latter pat-
tern, which has been observed in
northern Colombia and western Vene-
zuela (35), is the one associated with
transmission of the malaria parasite to
man. However, Tadei and Correia in
Manaus, Brazil (36), found that the
A. nuñeztovari there exhibited both
exophilic and anthropophilic tenden-
cies, and that their biting activity
reached its peak at sundown, primar-
ily between 6 p.m. and 7 p.m. Similar
results have also been reported from
Suriname (37). Our findings in Buena-
ventura follow this latter pattern re-
ported by Tadei and Correia, in which
A. nuñeztovari exhibits mainly peri-
domiciliary biting habits together with
peak biting activity early in the
evening.

Resting collections in animal shel-
ters, i.e. corrals or stables, indicated a
relatively low density of A. albimanus
in such shelters. These findings con-
trast with those in other areas where in
only two hours (6 p.m. to 8 p.m.) over
1 000 specimens of that species could
be collected (V. Olano, unpublished
data). The fact that beef cattle are not
present in the study area makes the
species have generally anthropophilic
habits, and it is possible that this influ-
ences malaria transmission in Buena-
ventura. In addition, the fact that we
did not find adult mosquitoes at rest in
natural vegetation affirms the diffi-
culty of using this technique as a sam-
pling method. Other researchers have
reported similar results (22).

No statistically significant correla-
tion was found between the biting 
rate for a given month and the number
of malaria cases in the urban area of
Buenaventura. Other researchers (38)
have pointed out that the increase in
the number of mosquitoes after the
rainy period may reduce the propor-
tion of infected anophelines, which in
turn could reduce the rate of malaria
transmission.

In general, it should be noted that
comprehensive vector control and en-
tomologic surveillance activities in-
clude not only the destruction of
breeding sites, but also physical and
biologic vector control, dissemination
of information, and education of the
community. Within this context, the

information gathered by this study on
anophelines’ hematophagous habits,
biting rates, and vector behavior in the
Buenaventura area has permitted de-
sign of a malaria control intervention
in Buenaventura that has also taken
into account the knowledge, attitudes,
beliefs, and practices of the popula-
tion, as well as the risk factors associ-
ated with malaria.
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En los últimos años, el número de casos de malaria urbana en Buenaventura, Colom-
bia, ha aumentado de 576 en 1987 a 3 296 en 1991 y 2 017 en 1992, por lo que se desa-
rrolló un estudio epidemiológico para identificar patrones de transmisión de la mala-
ria en este municipio del litoral pacífico colombiano. Se describen los hallazgos
entomológicos en relación con los vectores, los criaderos y el comportamiento de las
especies de Anopheles durante el período comprendido entre junio de 1993 y mayo de
1994. De los 469 posibles criaderos del área urbana, 28 fueron positivos a anofelinos.
En la zona rural vecina de Buenaventura, 20 de 80 posibles criaderos fueron positivos
a las formas inmaduras del mosquito. Los sitios donde se encontró con más frecuen-
cia Anopheles albimanus fueron las excavaciones de minería, los lagos y los estanques
para piscicultura. Los criaderos de Anopheles nuñeztovari fueron los pozos de lluvia y
estanques de peces. Anopheles neivai se recolectó en bromelias. De las capturas intra y
peridomiciliarias de mosquitos adultos, 90% correspondieron a Anopheles albimanus.
De las hembras, 54,8% habían realizado al menos una ovipostura. Esta especie tuvo
una actividad peridomiciliaria máxima entre las 18.00 y 22.00 horas. La mayor tasa de
picadura peridomiciliaria fue de 7,1 picaduras por hora-persona y correspondió a
marzo de 1994. Se espera que esta información entomológica permita poner en mar-
cha un importante proceso de participación comunitaria e implementar medidas de
control que estén orientadas por nuestros resultados.

RESUMEN
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