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Night and crepuscular mosquitoes and risk of vector-borne diseases
in areas of piassaba extraction in the middle Negro River basin,
state of Amazonas, Brazil

Martha Cecilia Suarez-Mutis'/*, Nelson Ferreira Fé?, Wilson Alecrim?/?, José Rodrigues Coura'
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A study of crepuscular and night-biting mosquitoes was conducted at remote settlements along the Padauiri
River, middle Negro River, state of Amazonas, Brazil. Collections were performed with human bait and a CDC-light
trap on three consecutive days per month from June 2003-May 2004. In total, 1,203 h of collection were performed,
of which 384 were outside and 819 were inside houses. At total of 11,612 specimens were captured, and Anophelinae
(6.01%) were much less frequent than Culicinae (93.94%). Anopheles darlingi was the most frequent Anophelinae
collected. Among the culicines, 2,666 Culex (Ae.) clastrieri Casal & Garcia, 2,394 Culex. (Mel.) vomerifer Komp,
and 1,252 Culex (Mel.) eastor Dyar were the most frequent species collected. The diversity of insects found reveals
the receptivity of the area towards a variety of diseases facilitated by the presence of vectors involved in the trans-
mission of Plasmodium, arboviruses and other infectious agents.
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Currently, the presence of emerging and re-emerg-
ing diseases is demonstrated by the increasing num-
ber of notifications from different localities within the
Amazon region. Vasconcelos et al. (2001) reported the
circulation of 187 different arboviruses in the Amazon
region. Because of the constant appearance of infectious
diseases, it is important to obtain knowledge regarding
the receptivity in areas where poverty-stricken popula-
tions are in contact with possible agents. Furthermore, it
is essential to determine the medically relevant vectors
of infectious diseases, especially the various mosquito
species that carry pathogens (Vieira et al. 1998, Hutch-
ings et al. 2005).

One susceptible population includes people living
along the Padauiri River, which is located in the middle
of the Negro River basin (municipality of Barcelos, state
of Amazonas) (Suarez-Mutis et al. 2007). A major source
of this population’s income comes from harvesting pias-
saba, a plant fibre used for making brooms and craft-
work. Because the piassaba harvesters enter the forest to
search for this plant fibre, they invade environments in
which infectious agents present in vectors and reservoirs
frequently circulate. Currently, the entomological fauna
of this area remains unknown. The present study reports
the results from an initial survey of mosquitoes collected
inside and outside of the homes in communities along the
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Padauiri River. The results suggest the need to establish
both entomological and epidemiological surveillance of
vector-borne diseases in this region of Brazil.

MATERIALS AND METHODS

Collection, identification and storage of adult mos-
quitoes - Collections were performed on three consecu-
tive days per month between June 2003-May 2004. Mos-
quitoes were captured using human bait and a manual
aspirator. The individuals who operated the aspirators
were trained members of the research team or associated
with the municipality entomological surveillance team.
Collections were carried out from 18-22 h over two days
and from 18-6 h on the following day. Between 18-22 h,
collections using human bait were performed both inside
and around the outside of houses and after 22 h, only
inside houses.

Mosquitoes were collected in CDC light traps equipped
with an incandescent light bulb (Centers for Disease Con-
trol, CDC miniature light trap, model #2836, BioQuip
Products, Inc, Rancho Dominguez, CA, USA, http://www.
bioquip.com). CDC traps were positioned inside domiciles
one metre above floor level for 12 h (from 18-6 h).

All specimens were stored in Vacutainer® tubes (Bec-
ton-Dickinson) containing silica gel until identification
according to genus or species. Tubes were kept separated
according to date, time, community, location (inside or
outside of houses) and collection technique. Specimen
identifications were performed in the Entomological Di-
vision of the Institute of Tropical Medicine of Amazonas
using the identification keys of Lane (1953), Forattini
(1962) and Consoli and Lourengo-de-Oliveira (1994). It
was not possible to identify all specimens due to the ab-
sence of males. The samples obtained in this study are
deposited in the entomological collection of the Malaria
Division at the Institute of Tropical Medicine of Ama-
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zonas, except for mosquitoes of genus Anopheles, which
are located at the Parasitic Diseases Laboratory of the
Instituto Oswaldo Cruz-Fiocruz, Rio de Janeiro, Brazil.

Study area - Adult mosquitoes were collected over the
course of one year in localities along the Padauiri River
from Cachoeira da Alianga to its confluence with the
Negro River, comprising a total of 124 km (Fig. 1). There
are five small settlements in the survey area; all of them
are located very close to the forest (on average, 5-50 m
from houses): Tapera (area 1: 00°11°41.3”’S 64°04°42”W),
Acu-Acu (area 2: 00°06°24”S 64°01’45”W), Acuquaia
(area 3: 00°13’15”N 63°59°24”W), Ararinha/Ararao
(area 4: 00°29°63”N 64°03°30”W) and Nova Jerusalém
(area 4: 00°40°37”N 64°10°34”W).

The Padauiri River forms the boundary between the
municipalities of Barcelos (East) and Santa Isabel do
Rio Negro (West) in the north of the state of Amazonas.
The drainage basin encompasses a humid tropical forest
situated close to sea level, with a mean annual rainfall

Venezuela

Fig. 1: study area in localities of Padauiri River, affluent of Negro
River, state of Amazonas, Brazil. The black dots correspond to five
small communities along the river: Tapera, Act-acu, Acuquaia, Ara-
rinha-Arar@o and Nova Jerusalém.

greater than 2,600 mL (Maia-Neto 1998). The climate is
characterised by two seasons: a wet season (April-Sep-
tember) and a dry season (October-March). Maximum
flooding occurs in July and August. The lowest water
levels are observed between January-March, when the
heat is intense. The Padauiri River flows from north to
south and has yellowish, sediment-rich, alkaline water.
It is a tributary of the Negro River and, at the site of
confluence, its water mixes with black, acidic water of
other black rivers. The changes in water characteristics
contribute to the different habitats observed in this re-
gion, producing wide biological diversity. The Padauiri
River is one of the locations of greatest piassaba extrac-
tion activity in the Amazon region.

Ethics committee - The Ethical Committee of the
Oswaldo Cruz Foundation-Fiocruz approved this study
as part of the research project entitled “Study on ma-
laria morbidity in areas of the middle Negro River basin,
Amazonas” (protocol n. 157-02).

RESULTS

A total of 1,203 h of collection were performed, of
which 384 were outside houses and 819 were inside
houses. Overall, 11,612 specimens were captured, in-
cluding 698 (6.01%) Anophelinae and 10,914 (93.99%)
Culicinae. Among the Culicinae were 10,192 mosquitoes
of the genus Culex (87.77%), 554 of the genus Psoropho-
ra (4.77%), 164 of the genus Aedes (1.41%) and four of
Haemagogus janthinomys (0.03%) (Table I). Only mos-
quitoes caught using human bait will be discussed. The
mosquitoes collected are listed in Table 1.

Six hundred ninety-eight anophelines were collected,
of which 631 (5.43%) belonged to Anopheles darlingi Root
and 67 to other species. Considering that 83.83% (529/631)
An. darlingi were captured indoors and 16.16% (102/631)
outdoors, the bite rate per man-h was 0.52, but for each
separate environment, it was 0.63 indoors and 0.23 out-
doors. Differences between indoors and outdoors were
statistically significant (p < 0.001). Among other species
of anophelines, 28 individuals (4.4%) were captured in-
doors, whereas 39 (6.2%) were captured outdoors (Table
I1). Regarding An. darlingi, 409 (64.8%) were obtained
inside houses during the rainy season and 120 (19.0%)
were obtained during the dry season. Fifty-four speci-
mens (8.6%) were collected outdoors during the rainy sea-
son and 48 (7.6%) were obtained during the dry season.
The chance of being bitten by An. darlingi inside houses
during the rainy season was 3.03 times greater (95% CI:
1.91-4.81) than that during the dry season. This difference
was statistically significant (p = 0.001) (Table II).

The studied areas were distinct with regard to fre-
quency of each mosquito species in the collections. Five
hundred thirty-one specimens of An. darlingi (84.2%)
were collected in area 4, in which the sampling locali-
ties were near large piassaba trees. For both indoor and
outdoor houses in area 1, the biting rate per man-h was
0.03; in area 2 it was 0.09; in area 3 it was 0.16; and in
area 4 it was 5.6. Inside houses, the biting rate was 0.03
in area 1, 0.05 in area 2, 0.15 in area 3 and 6.7 in area 4.
The chance of collecting one specimen of An. darlingi
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TABLE I

Mosquitoes collected in four areas of the Padauiri River, middle Negro River,
state of Amazonas, Brazil

Intradomiciliar (ID) Peridomiciliar (PD)

CDC Trap  Humanbait  Total ID  Human bait Total
Species n % n % n % n % n %
Anophelinae
Anopheles (Nyssorhynchus) darling Root, 1926 0 000 529 456 529 456 102 0.88 631 543
Anopheles (Nyssorhynchus) nuneztovari Gabaldon, 1940 3 003 1 0.01 4 0.03 7 0.06 11 0.09
Anopheles (Nyssorhynchus) oswaldoi (Peryassu, 1922) 0 0.00 0 0.00 0 0.00 14 0.12 14 0.12
Anopheles (Anopheles) mediopunctatus (Lutz, 1903) 11 0.09 6 0.05 17 0.15 20 0.17 37 0.32
Anopheles (Anopheles) peryassui Dyar & Knab, 1908 2 0.02 1 0.01 3 0.03 0 0.00 3 0.03
Anopheles (Stethomyia) nimbus (Theolbad, 1902) 1 001 1 0.01 2 0.02 0 0.00 2 002
Subtotal Anophelinae 17 015 538 463 555 478 143 123 698 6.01
Culicinae
Culex (Culex) coronator Dyar & Knab, 1906 5 004 11 0.09 16 0.14 24 0.21 40 0.34
Culex (Culex) sp. 36 0.31 46 0.40 82 071 38 033 120 1.03
Culex (Culex) declarator Dyar & Knab, 1906 0 0.00 2 0.02 2 0.02 4 0.03 6 0.05
Culex (Aedinus) amazonensis (Lutz, 1905) 0 0.00 2 0.02 2 0.02 4 0.03 6 0.05
Culex (Aedinus) clastrieri Casal & Garcia, 1968 125 1.08 1,273 10.96 1,398 12.04 1,268 10.92 2,666 22.96
Culex (Anoedioporpa) originator Gordon & Evans, 1922 5 004 11 0.09 16 0.14 6 0.05 22 0.19
Culex (Carrollia) anduzei Cerqueira & Lane, 1944 1 001 5 0.04 6 0.05 16 0.14 22 019
Culex (Melanoconion) atratus Theobald, 1901 175 1.51 133 115 308 265 332 2.86 640 5.51
Culex (Melanoconion) bastagarius Dyar & Knab, 1906 190 1.64 48 041 238 2.05 272 2.34 510 4.39
Culex (Melanoconion) crybda Dyar, 1924 5 004 15 0.13 20 0.17 38 0.33 58 0.50
Culex (Melanoconium) sp. 233 2.01 249 214 482 415 594 512 1,076 927
Culex (Melanoconion) eastor Dyar, 1920 167 144 509 438 676 5.82 576 496 1,252 10.78
Culex (Melanoconion) pedroi Sirivanakarn & Belkin, 1980 0 0.00 14 0.12 14 0.12 42 0.36 56 048
Culex (Melanoconion) spissipes (Theolbald, 1903) 14 0.12 14 0.12 28 0.24 16 0.14 44 0.38
Culex (Melanoconion) taeniopus Dyar & Knab, 1907 25 022 101 0.87 126 1.09 234 2.02 360 3.10
Culex (Melanoconion) theobaldi (Lutz, 1904) 1 001 53 046 54 047 74 0.64 128 1.10
Culex (Melanoconion) vaxus Dyar, 1920 0 0.00 82 071 82 071 100 0.86 182 1.57
Culex (Melanoconion) vomerifer Komp, 1932 28 024 1,362 11.73 1,390 11.97 1,004 8.65 2,394 20.62
Culex (Melanoconion) ybarmis Dyar, 1920 286 2.46 16 014 302 2.60 232 2.00 534 4.60
Culex (Melanoconion) zeteki Dyar, 1918 0 0.00 0 0.00 0 0.00 2 0.02 2 0.02
Culex (Microculex ) chryselatus Dyar & Knab, 1919 11 0.09 21 0.18 32 0.28 30 0.26 62 0.53
Culex (Microculex ) stonei Lane & Whitman, 1943 0 0.00 2 0.02 2 0.02 10 0.09 12 0.10
Subtotal Culicini 1,307 11.26 3,969 34.18 5,276 4544 4916 42.34 10,192 87.77
Psorophora (Janthinosoma) albigenu (Peryassu, 1908) 0 0.00 26 022 26 0.22 0 0.00 26 022
Psorophora (Janthinosoma) albipes (Theobald, 1907) 3 003 9 0.08 12 0.10 2 0.02 14 0.12
Psorophora (Janthinosoma) amazénica Cerqueira, 1960 64 055 208 179 272 234 142 122 414 3.57
Psorophora (Janthinosoma) ferox (von Humboldt, 1819) 16 0.14 36 0.31 52 045 22 0.19 74 0.64
Psorophora (Janthinosoma) sp. 18 0.16 2 0.02 20 0.17 0 0.00 20 0.17
Psorophora (Psorophora) cilipes (Fabricius, 1805) 3003 1 0.01 4 0.03 2 0.02 6 0.05
Haemagogus (Haemagogus) janthinomys Dyar, 1921 1 0.01 3 003 4 0.03 0 0.00 4 0.03
Aedes (Ochlerotatus) hortator Dyar & Knab, 1907 0 0.00 0 0.00 0 0.00 2 0.02 2 0.02
Aedes (Ochlerotatus) scapularis Rondani, 1848 1 0.01 13 0.11 14 0.12 4 0.03 18 0.16
Aedes (Ochlerotatus) fluviatilis (Lutz, 1904) 0 0.00 6 0.05 6 0.05 0 0.00 6 0.05
Aedes (Ochlerotatus) fulvus (Wiedemann, 1828) 1 001 3 0.03 4 0.03 4 0.03 8 0.07
Aedes (Ochlerotatus) serratus Theobald, 1901 5 004 77 0.66 82 071 48 0.41 130 1.12
Subtotal Aedini 112 096 384 331 496 427 226 195 722 6.22
Subtotal Culicinae 1,419 1222 4,353 3749 5,772 4971 5,142 44.28 10914 93.99
Total 1,436 1237 4,891 42.12 6,327 54.49 5,285 45.51 11,612 100.00

in area 4 was 46.27 times greater than that for any other ~ than area 4. These data correlate with the incidence of
area (p < 0.001). Excluding An. darlingi, other species of =~ malaria, which is higher in area 4 than in any other three
Anophelinae were more frequently found in areas other  locations (Suarez-Mutis & Coura 2007).
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TABLE 11
Anophelinae species collected indoors and in peri-domestic area of the Padauiri River localities by season
Area 1 Area 2 Area 3 Area 4
Ararinha-Arardo
Tapera Acu-act Acuquaia and Nova Jerusalém Total
ID PD ID PD ID PD ID PD ID PD Total

Ist rainy season

An. darlingi 5 1 6 5 14 8 188 24 213 38 251

Other anophelines 4 4 7 7 1 14 0 3 12 28 40
Ist dry season

An. darlingi 0 0 4 12 6 0 103 32 113 44 157

Other anophelines 0 0 0 0 0 0 0 0 0 0 0
2nd rainy season 0

An. darling 4 0 4 3 16 12 172 1 196 16 212

Other anophelines 3 4 8 4 1 3 4 16 11 27
2nd dry season

An. darling 0 0 0 0 0 0 7 4 7 4 11

Other anophelines 0 0 0 0 0 0 0 0 0 0
Total

An. darlingi 9 1 14 20 36 20 470 ol 529 102 631

Other anophelines 7 8 15 11 2 17 4 3 28 39 67

ID: indoor; PD: peri-domestic.

Different nycthemeral bite-peak cycles were found.
In area 1, the number of specimens collected was very
low, thus compromising the analysis, but apparently the
anophelines continued to bite throughout the night. In
area 2, the number of collected specimens was also low,
but An. darlingi continued to bite throughout the night,
peaking at dusk. In area 3, mosquito activity peaked at
dusk, but frequent and great numbers of mosquitoes con-
tinued until almost 22 h. In area 4, indoor collections
showed that the mosquitoes peaked between 19-20 h and
decreased thereafter, with a second peak between 4-6 h.
Regarding An. darlingi, 31.4% of the specimens were
collected between 18-20 h and 68.6% were collected
throughout the night. In area 4, mosquitoes were abun-
dant most of the time during the year (Fig. 2).

Using human bait, 8,885 mosquitoes representing six
subgenera of the genus Culex were collected. Specimens
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Fig. 2: bimodal indoors biting activity of An. darlingi in the Area 4
(Ararinha-Arardo and Nova Jerusalém).

of the subgenus Melanoconion Theobald, 6,112 indi-
viduals (52.6%) were most frequently collected. Among
these, Culex vomerifer Komp (2,366/11612; 20.38%) and
Culex (Mel.) eastor Dyar (1,085/11612; 9.34%) were most
frequently collected. It was not possible to identify 1,076
specimens because they were damaged.

A total of 2,547 specimens (21.93%) belonged to
the subgenus Aedinus Lutz and 21.88% (2541) were Cx.
(Aed.) clastrieri Casal & Garcia. Regarding the subgenus
Culex Linnaeus, 125 specimens were collected (1.07%);
Microculex Theobald, 0.54% (63/11612) and Carrollia
Lutz, 0.18% (21/11612) (Table I).

Using human bait, 450 mosquitoes of the genus
Psorophora Robineau-Desvoidy were collected, 3.85%
(447/11612) belonged to the subgenus Janthinosoma and
Psorophora amazonica Cerqueira was the most fre-
quently found. One hundred fifty-seven mosquitoes of
the genus Aedes Meigen were captured (1.35%), among
which Aedes (Och.) serratus (Theobald) was the species
most frequently captured (125/157). No Aedes aegypti or
Aedes albopictus specimens were found.

DISCUSSION

Measures to control the spread of infectious discases
include surveys of the dynamics of parasite transmis-
sion. For human malaria, the primary vectors are mos-
quitoes. The first entomological survey of mosquitoes in
the area of the middle Negro River basin, an area with a
high incidence of malaria, was conducted in the Jat Na-
tional Park between 1993-1995 (Hutchings et al. 2005).
In the north of the state of Amazonas, another study was
conducted in the municipality of Sdo Gabriel da Cacho-
eira (Hutchings et al. 2002). The present study expands
our knowledge of the entomological fauna responsible
for the incidence of malaria in the area of the Padauiri
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River, which has its source in the Venezuelan Amazon
region and is a tributary of the Negro River.

Among 55 anophelines species registered in Brazil
by Rebélo et al. (2007), we collected six species in the
Padauiri River basin. The most frequently captured spe-
cies in our survey was An. darlingi. This species exhibits
a high survival rate in comparison to other anophelines
(Kiszewski et al. 2004) and is highly anthropophilic, en-
dophilic and endophagic. Additionally, An. darlingi is the
mosquito species most frequently found infected with
sporozoites of any of the three human Plasmodium spe-
cies circulating in Brazil (Deane et al. 1948, 1988, Deane
1986, Tadei et al. 1998, Tadei & Thatcher 2000). Several
studies show that An. darlingi is involved in outdoor
malaria transmission at dusk (Deane 1986, Lourengo-
de-Oliveira et al. 1989, Consoli & Lourengo-de-Oliveira
1994), although this species also transmits Plasmodium
spp. to humans indoors (Rosa-Freitas et al. 1998). Among
the An. darlingi specimens captured in our study, 83.8%
were collected on human bait indoors, revealing that, in
the Padauiri River area, this species is endophagic. Fig. 2
shows that the activity of this species peaked at dawn and
dusk in area 4, but remained active throughout the night.
This pattern of feeding was not observed in other areas,
maybe because of the small number of specimens col-
lected in other areas. Similar to the results obtained for
the area 4, bimodal feeding activity has been observed
in other areas of the Amazon region (for example, near
the Ituxi River (Roberts et al. 1987) in Ariquemes, (Ta-
dei et al. 1988) and in Costa Marques, both in Ronddonia
(Klein & Lima 1990). Interestingly, it is known that great
variability in biting activity patterns can be observed in
An. darlingi, in contrast with the more stable patterns ob-
served for other anophelines (Voorham J 2002). Although
we did not carry out infectivity studies in the Padauiri
River area, the results for both malaria cases together
with asymptomatic infected individuals suggest that area
4 poses the greatest risk for human infection with Plas-
modium (Suarez-Mutis & Coura 2007).

Over the study period, the annual parasitic index
(API) reported was 602.3/1,000 inhabitants, thus classi-
fying the area as high epidemiological risk (Suarez-Mutis
2007). However, there were differences among communi-
ties that were statistically significant. For area 1 the API
was 303.6/1,000; for area 2 it was 268.0/1,000; for area 3 it
was 879.4/1,000; and for area 4 it was 946.7/1,000. Nearly
20% of the individuals living in the Padauiri River are
asymptomatic for Plasmodium infection (Suarez-Mutis
2007, Suarez-Mutis & Coura 2007). We think that the
high number of human reservoirs that are asymptomatic
for Plasmodium infection may be the cause of the high
incidence of malaria. Considering all of these character-
istics, we hypothesise that An. darlingi is the primary hu-
man malaria vector in the Padauiri River area.

Although it displayed low density, the anopheline
Anopheles mediopunctatus s.I. was also collected in this
study. Because we collected only adult females, it was
not possible to identify the specimens correctly. Accord-
ing to Sallum et al. (1999) and Wilkerson and Sallum
(1999), it is necessary to examine characteristics of the
immature stages and male terminalia to discriminate

among Anopheles costai, Anopheles forattini and An.
mediopunctatus. Anopheles oswaldoi was incriminated
as a vector of Plasmodium in deforested areas of Acre
(Branquinho et al. 1996). Although different groups have
shown that An. oswaldoi possesses low susceptibility to
Plasmodium infection, it seems that this mosquito is an
important vector in the absence of An. darlingi (Bran-
quinho et al. 1996). Anopheles nuneztovari is an im-
portant vector for malaria in Colombia, Venezuela and
Peru. In Brazil, the species was incriminated as a vector
of Plasmodium vivax VK210 and VK247 and Plasmo-
dium malariae in localities of Para and Amapa, where
An. nuneztovari is present at high densities (Galardo et
al. 2007). However, the importance of Plasmodium fal-
ciparum as a vector is incompletely understood (Tadei et
al. 1988, Galardo et al. 2007). An. nuneztovari was also
incriminated as vector of Guaroa (Bunyaviridae) virus
in Para (Dégallier et al. 1992). Out of the eight subgenera
of Culex occurring in Brazil (Consoli & Lourengo-de-
Oliveira 1994), six were found in the Padauiri River area:
Culex, Aedinus, Carrollia, Melanoconion, Anoediopor-
pa and Microculex. Mosquitoes from subgenus Melano-
conion were the most frequently found in the studied
area, and Cx. vomerifer was the most common species
detected (20.38%). In contrast, Hutchings et al. (2005)
obtained only 51 specimens in Parque Nacional do Jau.
Cx. vomerifer was found to be infected with certain ar-
boviruses such as Caraparu (Brazil, Panama), Guama
(Colombia, Peru), Itaqui (Brazil, Venezuela), Moju
(Venezuela), Murutucu (Belém), Ossa (Panama), Ana-
nindeua, Vinces, Madrid and other types of Bunyaviri-
dae (Shope et al. 1988, Walter Reed Report 1998, Car-
rara et al. 2005). Cx. vomerifer is recognised as one of
the vectors of both the enzootic and the epizootic cycle
of Venezuelan equine encephalitis (Turrell et al. 2000).

The subgenus Aedinus contributed to 2,546/11,612
(21.93%) of the mosquitoes found, among which Culex
clastrieri was the most frequent species captured. No
specimens of Cx. clastrieri were obtained in Jau Na-
tional Park, but specimens were caught in CDC traps in
Querari, in the municipality of Sdo Gabriel da Cachoeira
(Hutchings et al. 2002). Cx. clastrieri was previously
found infected with Iridovirus (Jancovich et al. 2005),
although the public health importance of this finding
is unknown. Only 1.07% of the culicines collected be-
longed to the subgenus Culex.

Ps. amazonica accounted for less than 4% of all cu-
licines captured in this area, but it was among the 10
species most frequently caught. This was similar to the
findings for Jau National Park. It is not known whether
Ps. amazonica is implicated in the transmission of infec-
tious agents to humans. Psorophora ferox are mosquitoes
with diurnal and zoophilic habits, potentially providing
an explanation for the small number of individuals col-
lected in our study.

The small number of Ha. janthinomys specimens
caught in the Padauiri River area may be related to the
capture method used in this study, which prioritised noc-
turnal collection inside and around the outside of houses.
This mosquito species has also been found in the Jau
National Park (Hutchings et al. 2005).
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Among the four subgenera of Aedes present in Brazil,
only some specimens of Ochlerotatus mosquitoes were
collected. One important point to emphasise is that no
specimens of Ae. aegypti and Ae. albopictus (the vectors
of urban yellow fever and dengue) were collected.

Using the CDC traps, six specimens of Lutzomya
flaviscutelata were collected. This species is a vector
for Leishmania (L.) amazonensis in the Amazon Region
(Falqueto & Ferreira 2005). In this area, several cases
of American cutaneous leishmaniasis have been docu-
mented (unpublished data).

In conclusion, this is the first study relative to Cu-
licidae fauna of localities situated in the middle Negro
River basin, state of Amazonas, Brazil. The presence of
An. darlingi feeding inside houses was expected, given
the high prevalence of malaria in the area. The presence
of a variety of mosquitoes raises the hypothesis that this
area may be need to establish an epidemiological and
entomological surveillance system. In addition to sub-
sequent studies aimed at virus isolation, investigations
of vector competence, behaviour and biology are needed
to determine the true risk of epidemics and endemic dis-
eases in this area.
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