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Abstract. Dragonflies and damselflies (Insecta: Odonata) are widely distributed among freshwater ecosystems of tropical
and temperate environments. They are also particularly sensitive to anthropogenic changes. The objective of this study was to
inventory the odonate fauna of a section of the Sucupira Reservoir on Rio Uberabinha, Uberlandia, Minas Gerais, Brazil, and
to document the species composition of the odonate fauna during the dry and rainy seasons. The study also aimed to describe
the distribution of the sampled species in Brazilian states. Sampling took place in August and September of 2017 (dry season)
and in February and March of 2018 (rainy season), and recorded 860 individuals of 43 species belonging to 26 genera and six
families. Six new records representing the families Gomphidae, Libellulidae and Coenagrionidae were recorded for the state
of Minas Gerais. Seventeen species were collected only during the rainy season and eight only during the dry season, while 18
species were found in both seasons. The rainy season had greater abundance, with four times as many individuals as the dry
season. This study increases the number of records for Odonata in the Minas Gerais state, and reinforces the trend for greater
predominance of this group during the rainy season in this biome.
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INTRODUCTION

A total of 854 species of 146 genera of drag-
onflies (Odonata: Insecta) has been estimated to
occur in Brazil (Pinto, 2018), which is considered
the greatest number of species for any country
in the Neotropical Region (von Ellenrieder, 2009).
Despite the existence of numerous studies on
odonates in Brazil, the diversity of some areas
remains poorly-known. For example, there have
only been a few sporadic odonate collections
made in the Northeast Region of the country (De
Marco & Vianna, 2005). A total of 218 species of
odonates was estimated for the state of Minas
Gerais in Southeast Brazil in 1998 (Machado,
1998). Since then, however, 26 new odonate spe-
cies have been described for state, increasing the
total number of recorded species to at least 244
(Machado, 2000, 2002, 20053, 2005b, 2006, 20073,
2007b, 2010, 2015; Costa et al., 2000b; Tennessen,
2004; Garrison, 2006; Machado & Bedé, 2006;
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Pessacq & Costa, 2007; Costa et al.,, 2009; Santos
et al, 2010; Machado & de Souza, 2014; Machado
& Bedé, 2015; Guillermo-Ferreira et al,, 2016; Pinto
& Almeida, 2016; Avila-Janior et al,, 2017).

Many studies of odonates in Minas Gerais
have been carried out in the central and southern
regions of the state (Souza et al,, 2013; Almeida
et al, 2013; Bedé et al, 2015), while other areas
remain poorly sampled. For example, little is
known about the odonate fauna of the Triangulo
Mineiro Region in western Minas Gerais (e.g.,
Borges et al.,, 2019). This region should be consid-
ered a priority area for faunal surveys of odonates
(De Marco & Vianna, 2005) since rapid growth of
agriculture has led to the loss of natural habitats
(Lima, 1996).

Studies have shown that environmental al-
terations due to agricultural activities near wa-
tercourses can affect odonate biodiversity. This
is because agriculture can have indirect negative
effects on aquatic habitats, which are essential for
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the completion of the odonate life cycle, thus favoring a
limited number of generalist species (Juen et al,, 2014;
Oliveira-Junior et al,, 2017). In addition, seasonality can
have a temporal effect on diversity by altering aquatic
invertebrate communities among seasons, especially
since aquatic environments are particularly susceptible
to seasonal changes (Bischof et al, 2013; Dijkstra et al.,
2014).

There can be a lack of rainfall for a period of up to
six months during the dry season of the Cerrado, which
decreases the depth of water in rivers. The first rains after
this period are incorporated by the hydromorphic soil of
this biome, which is associated with underground basins,
flooded areas and rivers (Fonseca, 2005). Therefore, sea-
sonality can play an important role in odonate develop-
ment, mainly due to changes in habitat and food avail-
ability (Corbet, 1999).

Considering the scarcity of information on the dis-
tribution of odonates in the Triangulo Mineiro Region,
and the extension of agricultural landscapes there-
in (Lima, 1996; Silva, 2000), the main objective of the
present study was to inventory the odonate fauna of a
stretch of the Sucupira Reservoir on the Rio Uberabinha,
Uberlandia, Minas Gerais, Brazil. This study also sought
to: (1) evaluate the distribution of the sampled species in
Brazil; and (2) document the species composition of the
odonate fauna during the dry and rainy seasons.

Barbosa, M.S. et al.: Odonates of the Sucupira Reservoir

MATERIAL AND METHODS
Sampling area

The study was carried outon 105.7 hectares of private-
ly owned property on the banks of the Sucupira Reservoir
of Rio Uberabinha (18°59'16.8"S and 48°08'47.3"W), lo-
cated near (~19 km) the urban perimeter of the munic-
ipality of Uberlandia in Tridngulo Mineiro, Minas Gerais
(Fig. 1). Rio Uberabinha originates in the municipality of
Uberaba, crosses the municipalities of Uberlandia and
Tupaciguara, and then empties into Rio Araguari for a
total length of 123 km. The urban area of Uberlandia is
supplied by two water catchment systems: Cachoeira do
Sucupira (southeast zone of the city) and Bom Jardim
(south zone of the city) (CONAMA, 2005, 2011). Different
classes of water quality occur along the length of Rio
Uberabinha, but CONAMA N2 357 of 17 March 2005, as
amended by Resolution N2 430 of 13 May 2011, classifies
the water as Class 3 — water that can be used for: supply-
ing human consumption after conventional or advanced
treatment; irrigating tree, cereal and forage crops; ama-
teur fishing; secondary contact recreation; and watering
cattle — which may explain the intense anthropic occupa-
tion of the area (CONAMA, 2005, 2011).

The Triangulo Mineiro Region is largely occupied by
agricultural activities, which have intensified over the
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Figure 1. Map of the study area showing the collection sections/transects (T1, T2, T3, T4) and the watercourse of Rio Uberabinha, Uberlandia, Minas Gerais.
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last 50 years (Silva, 2000) resulting in a rapid reduction of
natural areas (Lima, 1996). Most of the areas surrounding
the study site possess a predominance of annual crops
(corn, sunflower and soybean) and livestock activities,
with few preserved areas. The section of Rio Uberabinha
that passes through the study property, including the
sampled area, is characterized as predominantly lentic,
although the river below the reservoir is lotic. The ana-
lyzed sections possess a predominance of open areas
with sparse shrubs and few trees. Like many areas of
the Cerrado, the region experiences a seasonal climate,
classified as Aw by the Kdppen classification, with a hot
and humid rainy season (October to March) and a cooler
dry season (April to September). The mean annual tem-
perature is 23°C, while the mean annual precipitation is
1,350 mm, with more than 80% of the rainfall being con-
centrated in the rainy season between November and
March (Silva, 2000).

Sampling and species identification

Adult dragonflies were collected in four sections of
the study property in August and September of 2017
(dry season) and in February and March of 2018 (rainy
season). Sampling was performed during the daytime -
between 10:00 h and 15:00 h, with a break from 12:00 h
to 13:00 h - with a sampling effort of one hour per tran-
sect. The collection schedule was established based on
studies that have shown the highest occurrence of odo-
nates during the hotter periods of the day (Corbet, 1999;
Hassall & Thompson, 2008). Transects were established
along four 100-meter stretches of the river around the
reservoir, in places where it was possible for two collec-
tors to operate (Fig. 1).

Adults were collected using entomological nets
(“pucd” or long-handed hoop-net), with a 35-cm diame-
ter hoop and a 60-cm deep funnel. Samples were taken
to the laboratory where they were kept in a freezer at
-15°C for three hours, after which they were immersed in
acetone solution for a period of 8 to 16 hours (depend-
ing on specimen size) to dissolve fats and preserve color
(O'Brien, 1997). The specimens were then dehydrated in
an oven at 30°C for four hours. The specimens were ul-
timately identified to species with the aid of taxonomic
keys (Lencioni, 2005, 2006, 2017; Garrison et al.,, 2006,
2010), and deposited in the Colecdo Entomoldgica do
Laboratério de Ecologia-Evolucdo da Biodiversidade, of
the Universidade Federal de Uberlandia, Minas Gerais,
Brazil. The collection license was granted by IBAMA
through SISBIO under the number 28398-1.

Statistical analysis

The non-parametric Chao 1 estimator was used to es-
timate dragonfly richness for the study area and for each
season separately. The estimator and rarefaction curves
were obtained using EstimateS statistical program
(Colwell, 2009), with 1000 replicates.
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RESULTS

A total of 860 individuals of 43 species distributed
among 26 genera and six families were collected (Table 1).
Some sampled species of the families Gomphidae,
Libellulidae, Coenagrionidae and Calopterygidae are
illustrated in Fig. 2. The rarefaction curve based on the
sampling data of both seasons displays the sampling ef-
fectiveness for the study (Fig. 3). The richness of species
collected corresponds to 71.3% of the mean estimated
richness for the area by Chao 1 (59.9 + 11.9) (Fig. 3). The
richness of species collected during the dry season (26)
corresponds to 80.6% of the mean estimated richness
(31.0 = 6.4), while that collected during the rainy season
(35), corresponds to 76.1% of the mean estimated rich-
ness (64.24 + 12.24) (Fig. 4A).

The number of species collected in the rainy season
was 1.35 times that collected in the dry season, and with,
on average, four times more individuals. Two rarefaction
curves showing the effectiveness of the sampling effort
in each season can be seen in Fig. 4A. The Venn diagram
shows that 41.86% of the species were common to both
seasons. A total of 35 species were collected during the
rainy season, 17 of which were only collected then (~40%
of all species found), while a total of 25 species were col-
lected during the dry season, eight of which were col-
lected only then (~19% of all species found) (Fig. 4B).

DISCUSSION

The number of studies involving odonates in Brazil
has been increasing over the last several years, with
many of them involving ecology and taxonomy (Miguel
et al, 2017). Angelo Machado has made numerous con-
tributions regarding odonates in many areas of Minas
Gerais, including new findings and taxonomic descrip-
tions of several species (see References for a list of new
odonate species described by Machado from Minas
Gerais since 1998). Other lists for different regions and bi-
omes of the state have since been produced (Souza et al.,
2013; Almeida et al, 2013; Bedé et al., 2015; Souza et al.,
2017). Nonetheless, information regarding odonates is
still lacking for Triangulo Mineiro, a region in the Cerrado
biome, which is a world biodiversity hotspot (Myers et al.,
2000). This lack of information is unsettling given the ex-
tensive occupation by livestock and farming activities
(Silva, 2000). The present study contributed six new odo-
nate records for the state, with species belonging to the
families Coenagrionidae, Gomphidae and Libellulidae.
These results demonstrate the need for more studies to
better understand the distribution of these insects in this
region.

Reported values for odonate species richness in the
Cerrado biome range from 26 to 85 (Ferreira-Peruquetti
& Fonseca-Gessner, 2003; Almeida et al, 2013; Calvao
et al., 2014; Dutra & De Marco, 2015; Vilela et al, 2016;
Souza et al, 2017; Klein et al,, 2018; Borges et al,, 2019).
Considering that studies reporting higher species rich-
ness in the Cerrado were done at larger sites with larger
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Figure 2. Odonate species sampled in the study area. (A) Aphylla distinguenda — Male (Gomphidae), (B) Oligoclada stenoptera — Male (Libellulidae), (C) Orthemis
discolor — Male (Libellulidae), (D) Orthemis aequilibris — Female (Libellulidae), (E) Phyllocycla gladiata — Male (Gomphidae), (F) /diataphe longipes — Young male
(Libellulidae), (G) Tigriagrion aurantinigrum — Female (Coenagrionidae), (H) Hetaerina rosea — Female (Calopterygidae) and (1) Acanthagrion gracile — Male
(Coenagrionidae).
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Figure 3. Odonate species rarefaction curve and the number of species esti-
mated by the Chao 1 estimator during the rainy and dry seasons in the study
area in Uberlandia, Minas Gerais.

proportions of preserved areas, the richness found by
the present study (43 species) can be considered aver-
age, even given its relatively small and highly-degraded
area. This result may be due, in part, to the large sampling
effort of the present study, which resulted in sampling
72.9% of the species richness estimated by the Chao 1
estimator (Chao, 1984, 1987).

A study performed in Reserva Ecolégica do Clube
Caca e Pesca Itorord de Uberlandia, in the municipality
of Uberlandia, which encompasses 640 ha (Vilela et al.,
2016), encountered 31 species along a 500 meter sec-
tion of the stream and pond of the reserve, which is a
relatively low number compared to other such studies
in the Cerrado biome. Nonetheless, a new species of the
family Libellulidae was found at this site: Erythrodiplax
ana Guillermo-Ferreira & Vilela, 2016 (Guillermo-Ferreira
et al, 2016). A new species was also found by a recent
study at Fazenda Nova Monte Carmelo in the Triangulo
Mineiro Region; a species of the genus Tigriagrion
(Coenagrionidae), which is currently being described
(Borges etal., 2019). These data suggest that this relative-
ly unexplored area of the Cerrado is likely to possess yet
additional new odonate species.

The present study recorded species that are rarely
sampled in inventories, such as Cyanallagma angelae
Lencioni, 2001; Cyanallagma nigrinuchale Selys, 1876;
Homeoura lindneri Ris, 1928; Lestes minutus Selys, 1862;
Nehalennia minuta Kirby, 1890; and Phyllocycla glad-
iata Selys, 1854, suggesting that the surroundings of
Rio Uberabinha, as well as other areas of the Tridngulo
Mineiro Region, still have the potential for the existence
of species that have limited distributions, despite it be-
ing degraded (see Table 1). Furthermore, some areas are
important for conserving odonate diversity, and thus
should be prioritized for the preservation of these insects
(Borges etal,, 2019).

The species of the family Gomphidae are known to
secretive, many of which are also evasive, thus making
them difficult to collect by the traditional method of en-
tomological nets (Almeida et al,, 2013). This may explain
why few individuals of this family are sampled by inven-
tories, and why three of four species of Gomphidae col-
lected in the present study were new records for Minas
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Figure 4. Comparison of species richness and abundance between rainy and dry seasons in the Sucupira Reservoir: (A) Odonate species rarefaction curves in each
season. (B) Venn diagram showing the distribution of species between the seasons including the percentage of species common to both seasons.

Gerais. Some faunal studies in the Cerrado and other
biomes have found species of Gomphidae to account
for only 5% of the total odonate species richness sam-
pled, while species belonging to Libellulidae generally
dominated, which is a family known to have species with
abundant and common populations (e.g., Machado et al.,
1991; Ferreira-Peruquetti & Fonseca-Gessner, 2003).

Nonetheless, the present study still found species
of Libellulidae that had not been observed in previous
inventories in Minas Gerais. One of these species was
Oligoclada stenoptera, which is known from Ecuador
where the genus Oligoclada is well represented (Rehn,
2003). In Brazil, as far we know, this species has only
been documented in the state of Rondoénia in the North
Region of Brazil (Borror, 1931). Additionally, the spe-
cies Brachymesia herbida, although widely distributed
throughout Brazil, had not previously been reported in
Minas Gerais (Table 1).

Aquatic invertebrate communities can vary among
seasons since aquatic environments are particularly sus-
ceptible to seasonal changes (Bischof et al,, 2013; Dijkstra
etal, 2014). Changes in hydrology can influence odonate
community composition due to changes in habitat and
food availability (Corbet, 1999). The present study found
species richness to be higher during the rainy season, as
was similarly reported by Vilela et al. (2016), with 68%
of the species sampled being exclusive to the rainy sea-
son and only 6.5% exclusive to the dry season. Likewise,
Ferreira-Peruquetti & Fonseca-Gessner (2003) report-
ed 42% of species sampled to be exclusive to the rainy

season and only 14% exclusive to the dry season. These
studies suggest that many odonates appear only during
the rainy season, which is likely due to the availability of
prey and resources for adult and larvae development.

CONCLUSION

The present study contributes relevant informa-
tion about the richness, composition and distribution
of species of odonates in the Triangulo Mineiro Region
of Minas Gerais in particular, and the Cerrado biome in
general. In addition, several rare species were recorded,
as well as new records for the state. These new records
are of great importance because they significantly in-
crease knowledge regarding the distributions of these
species, which are now known to include an area with
a high level of anthropization. Therefore, given the size
of the Triangulo Mineiro Region and the existence of ex-
tensive areas of agriculture and livestock, as well as the
scarcity of studies on the diversity of odonates therein.
Additional studies of odonates are needed for the region
(De Marco & Vianna, 2005) to facilitate the development
of conservation plans for this diverse group of insects.
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