Tropical Zoology, 2021

Vol. 34 | Issue 1 | 1-15 | doi:10.4081/tz.2021.84 \“"’

Ecological characterization of mosquitoes (Diptera: Culicidae)

in areas of the Mato Grosso Pantanal, Mato Grosso State, Brazil

Jeronimo Alencar'”, Vanessa Melandri, Julia dos Santos Silva',
Hermano Gomes Albuquerque? and Anthony Erico Guimaraes'

press

!Laboratério de Diptera, Instituto Oswaldo Cruz (Fiocruz), Manguinhos, Rio de Janeiro, Brazil;
2Laboratério de Doengas Parasitarias, Instituto Oswaldo Cruz (Fiocruz), Manguinhos, Rio de

Janeiro, Brazil

Received for publication: 13 January 2021; Revision received: 26 March 2021;
Accepted for publication: 1 June 2021.

Abstract: Bimonthly diurnal and nocturnal captures were conducted in four different
sampling sites of the Mato Grosso Pantanal region over 24 consecutive months
between March 2009 and January 2011. The goal of performing these collections was
to elucidate aspects of the biology and ecology of mosquitoes in this region since little
to nothing is known about these aspects for many species. A total of 17,532 specimens
were captured, comprising two subfamilies, nine genera, and 44 species. The main
species of culicids found in the Mato Grosso Pantanal had strong ecological
compatibility with well-preserved environments and with some of the specific habitats
found in at least one of the four selected collection sampling sites. Anopheles darlingi,
An. albitarsis, and An. triannulatus are well-suited to environments with large water
bodies and greater anthropic activity. Culex nigripalpus and Cx. quinquefasciatus
prefer environments with bush fragments and pronounced human action and
movement. Culex declarator and Psorophora albigenu, the most eclectic, prefer wild
arecas and with some anthropic activity. Mansonia titillans is associated with
environments offering a wide variety of natural breeding areas that enable its
development, in particular natural swamp areas covered with macrophytes, which is
one of the natural components of the Pantanal biome. The effect of the flooding season
on the population density of anophelines is especially advantageous, with an explosion
in the number of individuals in periods of widespread flooding. The region’s
environmental dynamics are regulated by flooding cycles with alternating periods of
flooding and drought, which are the main factors governing the ecology of the local
fauna and flora. Flooding periods contribute to raising culicid species’ richness and
diversity, while the droughts result in a more even distribution of specimens within
species. The flooding season of the Pantanal occurs between November and May and
coincides with the greatest abundance of culicid species. During this period, the human
population of the region has greater contact with mosquito vectors carrying pathogens,
including arboviruses, which previous studies have confirmed via seropositivity in

the region’s equines and birds.

Key words: Culicidae; diversity; ecology; vectors; Pantanal biome.

*Corresponding author. E-mail: jalencar@ioc.fiocruz.br
“Copyright: the Author(s), 2021 | Licensee PAGEPress, Italy



2 J. Alencar et al.

Introduction

Mosquitoes play an important role in epidemiological risk studies due to their prevalence
as hematophagous vectors. Their presence in urban areas has attracted greater interest and
studies concerning their natural habitat. Culicidae species are an important vector for diseases,
particularly in the case of arboviruses, a diverse family that includes dengue, yellow fever,
Rocio, Ilheus, St. Louis, and West Nile viruses (WHO 2018). About 3,583 species of mos-
quitoes are currently recognized (http://mosquito-taxonomic-inventory.info/simpletaxonomy/
term/6045), distributed among approximately 113 genera (Harbach 2020). The Neotropical
region has the highest endemicity level, with 27% of these species restricted to this biogeo-
graphic region (Ward 1984).

The Mato Grosso Pantanal is the planet’s largest continuous wetland, spanning approxi-
mately 140,000 km?. This area is a UNESCO World Biosphere Reserve and is part of the hy-
drographic sub-basin of the Paraguay River. Located in South America, it includes territory
in Brazil, Bolivia, and Paraguay. Roughly 85% of the Pantanal occurs in Brazil, with 35% in
the Mato Grosso (MT) state, referred to as the northern Pantanal, and 65% in the Mato Grosso
do Sul (MS) state, known as the southern Pantanal (Alho et al. 1988). The northern and south-
ern Pantanal are divided into several sub-regions. This study was conducted in the Poconé
sub-region of the Pantanal, which covers approximately 11% of the Brazilian Pantanal (Nunes
and Tomas 2008). The area is characterized by seasonal habitat change with a wet, flooding
period between December and May and a dry season between June and November. This cli-
mate pattern directly influences the region’s ecology, controlling both biotic and abiotic
processes on the plain (Nunes da Cunha and Junk 2004).

The Pantanal has several characteristics that facilitate and maintain the presence of ar-
boviruses. This includes the area’s rich wildlife diversity, such as resident and migratory
birds, and the regional climate factors that favor the proliferation of mosquito-borne diseases
(Ward 2005). These characteristics make the region a key area for entomological monitoring
and one of the main areas for studying enzootic cycles in Brazil.

This study aims to inventory and evaluate the abundance of the culicid fauna during two
well-defined climatic seasons (rainy summer and dry winter) in four previously selected areas
of the Mato Grosso Pantanal.

Materials and methods

The region’s complex relief consists of typified formations, including (a) baias or bays,
which can be circular and often contain brackish water with up to 100 m between banks; (b)
cordilheiras or ridges of about 2 m in height, generally located between baias, which are usu-
ally home to the farms and cattle shelters; (c) vazantes or lagoons, sheltered areas of bays
and rivers caused by receding floodwaters, which may be transient or perennial and can reach
several kilometers in extent; and (d) corixos or channels, short courses of water that interlink
the baias and result in high erosive action (IBGE, 1988). Though there are climatic differences
between different sub-regions, the regional climate has two distinct seasons: the rainy season,
which runs from late November to early May, and the dry season. The alternation of lengthy
droughts and major flooding is the regulating mechanism that exerts complete control over
the activity of most living beings that inhabit the Pantanal (Moraes et al. 2000).

The studied areas are located along the Parque Transpantaneira Route (EPT) between the
localitites of Poconé in the Mato Grosso state and Porto Jofre, on the border of the Mato
Grosso do Sul state, in the area known as Pantanal de Poconé (Pantanal do Cuiaba — Bento
Gomes — Paraguaizinho). In this study, four sampling sites identified as A, B, C, and D
(Figure 1) were selected in the same region of the Mato Grosso Pantanal, comprising the
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areas most affected by the region’s cycles of inundation, flooding, receding, and drought.

During the receding phase, floodwater flows down through the natural riverbeds. The sam-

pling sites were as follows:

Capture sampling site A — Coordinates: 16°39°54.3” S; 56°47°38.2” W. Located at the side
of the EPT, the area experiences intense flooding during the rainy season and a propor-
tionally arid phase during the dry season. The vegetation community is similar to a
steppe-like savannah, with small thorny bushes and trees that are resistant to the dry
soil and offer shelter for local fauna.

Capture sampling site B — Coordinates: 16°44°56.3” S; 56°51°32.6” W. Located where the
EPT meets the Pixaim River, this sampling site is directly influenced by the anthropic
activity of the Hotel Pantanal de Mato Grosso and is an area less affected by flooding.

Capture sampling site C — Coordinates: 16°51°10.2” S; 56°50°06.8” W. Located at the side
of the EPT, its vegetation is typical of the Cerrado biome, with medium-sized shrubs.
The entire area is densely covered by a vast carpet of grasses (tabocas), which are com-
pletely flattened during the floods.

Capture sampling site D — Coordinates: 16°53°30.1” S; 56°50°37.3” W. Located at the side
of the EPT, its vegetation is similar to a gallery or riparian forest. This site has a wealth
of mosquito breeding sites in the hollows of the largest trees, even during the long
drought periods. This is the most representative area of the Pantanal seasonal deciduous
forest, with dense vegetation interlinked by the treetops and an abundance of bromeliads
and other epiphytes.

Sampling was carried out every two months between March 2009 and January 2011
for 24 consecutive hours comprising a day and night period. In each sampling period, mos-
quitoes were captured over five days using CDC-type light traps. The traps were kept active
between 6 pm and 6 am of the following day, with attraction by an incandescent or LED
light source. During the day, mosquitoes were attracted using a lure indicating human pres-
ence and CO,, which was activated at dawn and dusk. All captured mosquitoes were killed
by exposure to low temperatures and immediately packed in polyethylene containers
grouped according to the conditions under which they were sampled. The containers were
sequentially numbered based on field conditions and taken to the lab for screening and
identification of mosquitoes. Specimens were cataloged in the Entomological Collection
of the Oswaldo Cruz Institute, under the title “Mato Grosso Pantanal collection”.

Species identification was made by directly observing their morphology with a stereo-
scopic microscope (ZEISS Steme SV6) and consulting dichotomous keys developed by
(Forattini 2002; Consoli and Lourenco-de-Oliveira 1994; Lane 1953). The abbreviations
of genus and subgenus names are consistent with those described by Reinert (2001).

The data were processed in order to express the ecological relationship between mos-
quito populations and the environmental factors of the study area. To assess diversity and
whether the species had a homogeneous distribution, the Shannon-Weaner diversity (H”)
and equitability (EH) indices were used with all captured mosquitoes, including those rep-
resenting less than 5% of the total. The influence of climatic factors on the culicid fauna
was analyzed using linear correlation coefficients with a 95% confidence limit for r=0.51.

The phases of the annual climate regime of the Pantanal region are of great importance
since they determine biotic and abiotic conditions that influence the biogeographic condi-
tions of the study region. The comparison between the study area’s rainy and dry seasons
was carried out using the diversity indices, the standardized index of species abundance
(ISA-SISA), as well as estimations of similarity using a t-test. A Student’s t-test was used
to compare independent groups to assess the degree of similarity between culicid species
present at different capture sampling sites. Differences between species within the groups
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were considered significant for p<0.05 within a 95% confidence interval. We used ArcGIS
10 software (Environmental Systems Research Institute, Redlands, CA) to perform the spa-
tial analyses.
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Figure 1. Location of the study area and sampling sites in the Mato Grosso Pantanal, Mato Grosso state, Brazil.
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Results

A total of 17,532 specimens were captured, comprising two subfamilies, nine genera,
and 44 species. The subfamily Anophelinae was represented by the genus Anopheles
Meigen, 1818 with 11 species, and the subfamily Culicinae by eight genera and 33 species
(Table 1). About 78% of all mosquito specimens belonged to the subfamily Culicinae, of
which Culex Linnaeus, 1758 accounted for 60% of the total sample, while 22% belonged
to the subfamily Anophelinae.

The daytime CDC traps, which used a human presence simulator lure and CO», cap-
tured practically no specimens of the entirely diurnal mosquitoes Sabethes Robineau-
Desvoidy, 1827. The following species were limited to rare occurrences and therefore not
considered in subsequent analyses: Sabethes albiprivus Theobald, 1903, Sa. purpureus
Theobald, 1907, and Sa. chloropterus Humboldt, 1819.

The subfamily Anophelinae was mainly represented by Anopheles evansae (26.5%),
followed by An. triannulatus (20.8%), An. albitarsis (18.6%), An. matogrossensis
matogrossensis (17.1%), An. rondoni (8.0%), and An. darlingi (7.6%). Over 70% of the
Culicinae specimens present are from the genus Culex. This subfamily was represented
mainly by Culex nigripalpus (24.7%), followed by Cx. declarator (23.6%), Psorophora
albigenu (15.8%), Cx. quinquefasciatus (11.6%), and Mansonia titillans (8.9%) (Table 1).

The most favorable months for mosquitoes were March 2009 (2,873 specimens) and
January 2011 (4,927 specimens), in which their abundance was outside the expected range.
Meanwhile, the lowest population density was recorded in November 2009 (198 speci-
mens) and November 2010 (255 specimens) (Table 1). All species of Anophelinae showed
a distribution pattern in terms of their abundance over time. The May 2009 sampling was
the most abundant, with peaks above the tolerance range for An. albitarsis, An. darlingi,
An. matogrossensis, An. rondoni, and An. triannulatus (Figure 2). The highest abundance
of An. evensae was in March 2010, also above the tolerance range. These species also ex-
hibited a uniform pattern of absences, with An. albitarsis, An. darlingi, An. evansae, An.
matogrossensis, An. rondoni, and An. triannulatus absent in several collections between
September and January in both 2009 and 2010 (Figure 2).

The subfamily Culicinae had their highest abundance in January 2011, with peaks above
the tolerance range for Cx. declarator, Cx. nigripalpus and Cx. quinquefasciatus. The high-
est abundance of Ma. titillans was in May 2009 and that of Ps. albigenu in January 2010.
On the other hand, the subfamily was less frequent in other sampling months. Culex de-
clarator and Cx. nigripalpus were less common in November 2009 and July 2010, Cx.
quinquefasciatus was absent in March 2009 and November 2010, Ma. titillans was under-
represented in November 2009 and January 2011, and Ps. albigenu was not present in Sep-
tember 2010 or November 2010 (Figure 2). The most abundant species in the study arca
belong to the Culicinae, followed by the Anophelinae. Culex nigripalpus (SISA=0.73) was
the most abundant, followed by Cx. declarator (SISA=0.69) and Ma. titillans (SISA=0.65).

The species distributions also changed at each of the capture sampling sites. At capture
sampling site A, the most abundant species was Cx. nigripalpus (SISA=0.72), followed by
Ps. albigenu (SISA=0.58) and Cx. declarator (SISA=0.50).

At capture sampling site B, Cx. nigripalpus (SISA=0.89) was the most abundant
species, followed by An. albitarsis (SISA=0.54) and Cx. declarator (SISA=0.50). At cap-
ture sampling site C, Cx. declarator (SISA=0.83) was the most abundant, followed by Cx.
quinquefasciatus (SISA=0.54) and Ps. albigenu (SISA=0.53). Finally, at capture sampling
site D, the most abundant species was Cx. nigripalpus (SISA=0.73), followed by Cx. de-
clarator (SISA=0.58) and An. evansae (SISA=0.53).
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An analysis of the distribution of each genus over the landscape showed that samples
of Coquillettidia Dyar, 1905 were predominated by Coquillettidia shannoni, except for
sample area D, where Cq. juxtamansonia was also found in abundance.

The Culex species appear to be evenly distributed across the sample areas, with the rel-
ative proportion of each species roughly similar at each site. Culex declarator and Cx. ni-
gripalpus were the most abundant in the sample areas, with Cx. quinquefasciatus always
found in smaller proportions. The distribution of the genus Mansonia Blanchard, 1901 was
fairly homogeneous throughout the sample areas. Mansonia titillans was the predominant
species of the genus in all sample areas, with Ma. humeralis and Ma. indubitans present in
lower numbers.

The distribution of the genus Ochlerotatus Lynch Arribalzaga, 1891 was heterogeneous,
though Oc. scapularis constantly predominated. This is the only species of the genus pres-
ent in the sample area C, while other species of Ochlerotatus were abundant in differing
proportions at the other sites.

The distribution patterns of Psorophora Robineau-Desvoidy, 1827 and Uranotaenia
Lynch Arribalzaga, 1891 were similar to those of Ochlerotatus, with heterogeneity in the
species distribution among the sampling areas. However, Ps. albigenu and Ur. pulcherrima
predominated relative to their respective congeneric species.

Anophelines had the greatest heterogeneity in species distribution throughout the four
sample areas. The sampling sites A and B were the ones with a similar species distribution,
with sites C and D differing from one another and from sites A and B (Figure 2).

Only Ps. albigenu had a statistically significant difference in its abundance between
sampling sites A and B (p=0.046), with no difference detected between all other species
at these sampling sites. In addition, no significant differences in species abundance were
found between sites A and C, given a threshold of p=0.05 within a 95% confidence in-
terval. However, there were significant differences in the abundance of An. albitarsis
(p=0.048), Cx. declarator (p=0.023), and Ps. albigenu (p=0.016) between sites A and D.
The only species whose abundance differed between sampling sites B and C was Ps. al-
bigenu (p=0.016). Only the abundance of An. darlingi differed significantly
between sampling sites B and D (p=0.035). Finally, Cx. declarator (p=0.029) and Ps.
albigenu (p=0.006) had significant differences in their abundance between sampling sites
C and D.

There was no significant difference in species richness and diversity according to the
Shannon-Weaner diversity index. The sampling site A had the highest number of specimens
collected (n=4,897) and the lowest equitability (EH=0.31). Sites B and C had the highest
richness (S=33), while site D had the lowest richness (S=26), the lowest number of captured
specimens (n=3,058), and the highest equitability index (0.42), indicating a more even dis-
tribution of species abundance at the site.

Using the SISA abundance index between the rainy and dry seasons, changes in the
species’ rankings were observed between the periods of drought and rains. The most abun-
dant species in the dry season was Cx. nigripalpus (SISA=0.74), followed by Ma. titillans
(SISA=0.73), Cx. declarator (SISA=0.65), and An. triannulatus (SISA=0.38). In the rainy
season, the most abundant species was Cx. declarator (SISA=0.64), followed by Cx. ni-
gripalpus (SISA=0.60), Ma. titillans (SISA=0.50), and Ps. albigenu (SISA=0.48).

Given the significant direct and indirect effects of the seasonal regime of alternating
rains and droughts throughout the Pantaneira Plains, it is noteworthy that the frequency of
all species was greaer than 60% in the rainy season, with some reaching a frequency of
around 90% in the flooding period, as in the case of An. albitarsis.
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Differences between species within the groups were considered significant according
to the Student’s t-test for p<0.05 within a 95% confidence interval. The difference in fre-
quency between the rainy and dry seasons was only significant for An. albitarsis (p=0.033)
and Cx. declarator (p=0.037). Therefore, there was no difference in the frequency of the
other species between the rainy and dry seasons according to the comparison of the means.

When analyzing the samples collected during each rainy season, we observed differ-
ences between the collections. The highest value of the Shannon—Weaner diversity index
was observed in May 2009 (H=2.57), a period of transition between the rainy and dry sea-
sons, at which time we also observed the highest richness (S=27) and the third-highest
abundance (n=2,714) of any collection period.

The lowest equitability index was observed during the rainy season in March 2009
(EH=0.27), when the second-largest number of specimens were collected (n=2,873). Mean-
while, the lowest diversity index was found during the dry season in November 2010
(H=1.48), with the lowest richness (S=7) and the second-lowest number of collected spec-
imens (n=255). These findings reveal that the rainy season had a higher species richness
and number of individuals captured but lower diversity and equitability indices than the
dry season.

Discussion

The Mato Grosso Pantanal is situated on a large plain with an environmental dynamic
regulated primarily by heavy rains that drive intense flooding and drought periods. This
climatic regime constitutes the principal factor regulating the ecology of the local flora and
fauna (Barros 2001; Martins et al. 2004; Marques et al. 2006). Variations in annual rainfall
greatly affect the biota, with different intensity and time scales (Ravazzani et al. 1990).

These cycles alternate between flooding periods, which offer the greatest opportunity
for breeding, and the dry season, where breeding occurs in small, local habitats that persist
after the wetlands drain or in areas with strong human influence. The alternation between
flooding and dry periods leads rainfall to be a decisive factor for the majority of the region’s
mosquitoes (Barros 2001; Martins et al. 2004; Marques et al. 2006). Humans in this forested
area come into greater contact with arbovirus-carrying mosquitoes during the flooding sea-
son, when culicid species occur more frequently (Iversson et al. 1993).

In contrast to Brazilian biomes such as the Cerrado and the Atlantic and Amazon forests,
the Pantanal fauna is not characterized by the presence of many endemic species (Britski
et al. 1999). However, the specific characteristics of the vegetation and the annual rainfall
regime cause long periods of drought and flooding. These cycles propitiate plentiful natural
refuges and food, making the Pantanal an important area for the reproduction of many mi-
gratory species, especially birds (Cordiviola de Yuan 1992; Junk et al. 1989; Mauro 1993).
Several of these birds are native to other countries, and some carry mosquito-borne
pathogens. Thus, the study of the occurrence and ecology of these vectors is fundamental.
For instance, Melandri et al. (2012) reported the West Nile virus in birds and horses living
in farms near the sample sites analyzed in this study.

The abundance of the subfamily Anophelinae peaked in May 2009 and 2010, while
also rising above the upper tolerance range in other periods. The period from April to May
marks the end of the impact of major rains in the region and can be considered a transitional
stage between the rainy and dry seasons, with extensive areas remaining under maximum
flooding risk for some time. This phase is very favorable for species that use floodwaters
for oviposition and rearing their immature forms (Berti et al. 1993; Natal et al. 1995).
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In addition to the abundance pattern in May, Anopheles triannulatus also showed a
marked peak in July, which represents the height of the dry season in the region. We find
similar trends in reports by Deane et al. (1948), who noted that some anopheline species
can have population peaks in the season because the streams are reduced to smaller and
slower creeks or isolated pools where their larvae grow well.

The subfamily Anophelinae had a similar distribution pattern. We detected a uniform
behavior of anophelines, with peaks above the tolerance range during flooding months due
to high rainfall rates. This finding is consistent with the study by Quintero et al. (1996),
who observed an increase in the population of anophelines during flooding periods after
the formation of the reservoir of the Balbina Hydroelectric Plant in the Amazonas state,
Brazil. It is important to highlight the great heterogeneity of the Anophelinae among the
collection sampling sites, a finding similar to that of Martins et al. (2018). The species may
be sensitive to different landscapes, resulting in contrasting species compositions according
to the habitat and landscape.

Among the culicid species found in the four study areas in the Mato Grosso Pantanal,
some have been reported as vectors of human and/or animal pathogens. Of these, we high-
light the high abundance of Cx. quinquefasciatus and Cx. nigripalpus, which are important
vectors of the West Nile virus in North America, especially in urban and rural areas of the
United States.

Species of the genus Culex had some similarities in their monthly population density
trends, with peaks above the tolerance range in March 2009 in Cx. declarator and Cx. ni-
gripalpus, and a marked increase in January 2011 for the two previous species and Cx.
quinquefasciatus. In studies on mosquito feeding preferences in the same region, Alencar
et al. (2005) observed that female mosquitoes tested with precipitin had a greater response
for birds as a food source, especially Cx. nigripalpus and Ma. titillans.

Guimaraes and Arlé (1984), Guimaraes et al. (2000), and Forattini et al. (1995) reported
the same distribution trend found in this study for Cx. nigripalpus and Cx. declarator, with a
population decrease in the coldest and driest months and a peak in the period of strong rainfall.

Mansonia titillans had a population density above the tolerance range in March 2009
and May 2009, decreasing in November 2010. Its presence is directly associated with
aquatic vegetation since the species occurs in aquatic vegetation during its immature stages
following the first larval stage to withdraw oxygen for breathing directly from the aeriferous
parenchyma (Consoli and Lourengo-de-Oliveira 1994 and Forattini 2002). Thus, the pop-
ulation peaks above the tolerance range in March 2009 and May 2009 are likely due to
more plentiful areas with aquatic vegetation due to the recent rainfall, resulting in more
abundant breeding areas for this species.

The abundance of An. darlingi in sampling sites A and B is of particular interest, given
the increasing rates of human settlement in the region. In addition, this species is the main
transmitter of human malaria in Brazil, with high infection rates and significant capacity
for transmission in the wild and built areas, even at low densities. Such abundance may be
due to the fact that An. darlingi is the anopheline that best and most quickly benefits from
anthropic changes, including agricultural and livestock exploration or even ecotourism, as
observed in recent decades in the Pantanal (Vittor et al. 2006). Deane (1989), Tadei and
Costa (1985) and Oliveira-Ferreira et al. (1990) cite alterations in the behavior of An. dar-
lingi in Amazon regions with recent colonization, where mosquitoes began to demonstrate
a major tendency to bite humans indiscriminately inside and outside their homes.

Anopheles albitarsis, the most abundant anopheline at sampling site B, is considered
to be the main secondary vector of the pathogens that cause malaria throughout Brazil, in-
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cluding the southeastern region, where it has already largely been transmitted by An. dar-
lingi (Deane 1986; Teodoro et al. 1995; Guimaraes et al. 1997 and Tadei and Thatcher
2000). More recently, An. albitarsis has been identified as the main vector of malaria in
certain localities, including areas of the Serra do Navio in the Amapa state (Povoa et al.
2001) and the region of Boa Vista, in the Roraima state (Silva-Vasconcelos et al. 2002).

Culex nigripalpus favored sampling sites A and B, which are places surrounded by an
environment with bush fragments. In addition, sites A and B largely comprise areas affected
by human activity and are covered with large grasses, which can be intensely flooded. The
abundance of Cx. nigripalpus at these sites may also be related to their high tendency to feed
on birds. They may be attracted by domestic birds at sampling site A and by the abundance
of resident and/or migratory birds in the extensive flooded areas of sampling site B, especially
during reproduction periods. This preference for biting birds and their relative distaste for
human blood have been reported by Guimaraes and Arlé (1984) and Forattini et al. (1993),
who noted that many specimens remained in the surrounding vegetation for a long time before
attacking the human lure. The occurrences of Cx. declarator and Ps. albigenu found at sites
in areas with some human activity (sampling sites A and B) and in exclusively wild areas
(sampling sites C and D) demonstrate a likely eclectic behavior of the species with respect
to host selection for hematophagy, with the choice of area influenced by the availability of
places for egg-laying, which can change throughout the year. Forattini (2002) noted that both
species have a certain tendency to adapt to the human environment.

The flooded areas covered by aquatic plants seem to have favored the proliferation of
species of the Mansoniini tribe, which are generally very numerous and aggressive (Consoli
and Lourengo-de-Oliveira 1994 and Forattini 2002). In this study, the significant presence
of Ma. titillans in sampling sites A, B, and C is related to the availability of natural breeding
areas with suitable vegetation, a natural component of the Pantanal. It should be noted that
the distribution of the species of this tribe was quite homogeneous throughout the sample
areas, indicating that the species may have a low sensitivity to habitat changes. This ho-
mogeneity pattern in the distribution of the species was also found for the genera
Psorophora, Uranotaenia, and Ochlerotatus, in which the abundance of one species is gen-
erally accompanied by low densities of the other species.

Melandri et al. (2015) observed a 37-fold increase in the total occurrence of anopheline
species influenced by large floods during the formation of the Serra da Mesa Hydroelectric
Power Plant’s artificial reservoir compared to the period before flooding. These results are
consistent with those found in this study for the Matogrosso Pantanal, in that the anopheline
species analyzed occurred mainly during the rainy season, particularly An. albitarsis (93%),
An. evansae (90%), and An. darlingi (83%).

In the present study, we confirmed that the species diversity of the mosquito fauna is
influenced by the local climatic factors of the biome, especially by the annual rainfall
regime, with the highest abundance of mosquitoes occurring during the flooding season in
the Pantanal. The human population currently inhabiting the region is subject to greater
contact with culicid vectors that can carry pathogenic agents causing illnesses like ar-
boviruses.
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