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Abstract. Only 8% of the approximately 120 conservation units in Minas Gerais State collect information on the order Odonata, 
which motivated this study. We aimed to survey communities of this insect group in the Environmental Protection Area of the 
Machado River hydrographic basin, southern Minas Gerais State, Brazil. For this purpose, 12 areas were sampled by active 
searching from September 2018 to March 2019. Representatives of 71 Odonata species belonging to 8 families were collected. 
Seven species were found exclusively in this conservation unit, and two species were newly recorded for the state, namely 
Erythrodiplax chromoptera (Borror, 1942) and Micrathyria venezuelae De Marmels, 1989. This study surveyed the fifth richest 
odonatofauna in Minas Gerais State, underscoring the importance of the studied area for conservation of Odonata communities 
and necessitating actions for decreasing environmental impacts on this biological patrimony.
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INTRODUCTION

Odonata comprises insects commonly 
known in Brazil as libélulas, jacintas, lava-bun-
da, lavadeiras, and cavalos-de-judeu (Costa 
et  al., 2012; Brasil & Vilela, 2019). This order en-
compasses two suborders: Zygoptera, with 11 
families recorded in Brazil (Amphipterygidae, 
Calopterygidae, Coenagrionidae, Dicteriadidae, 
Heteragrionidae, Lestidae, Megapodagrionidae, 
Perilestidae, Polythoridae, Protoneuridae, and 
Pseudostigmatidae), and Anisoptera, with four 
families occurring in the country (Aeshnidae, 
Corduliidae, Gomphidae, and Libellulidae) (Bybee 
et al., 2021).

This order of hemimetabolous insects, whose 
life cycle consists of egg, larval, and adult stages, 
serve as bioindicators of associated freshwater 
and terrestrial environments, given the aquatic 
habit of their larvae and the flying habit of adults 
(Corbet, 1999; Júnior et  al., 2015; Valente-Neto 
et al., 2016). Thus, Odonata can be used as a mod-
el taxon for understanding the effects of forest 
fragmentation (Sigutova et al., 2019), in addition 

to being an important component of aquatic tro-
phic chains, both as predators and preys (Souza 
et al., 2018).

There are about 900 Odonata species record-
ed in Brazil (Pinto & De Araujo, 2020), with Minas 
Gerais State having 324 species (Vilela, 2021). 
Checklist studies have been conducted in sever-
al locations and phytophysiognomies of the state 
(Table 1), including Poços de Caldas (Santos, 1966); 
Viçosa and Marliéria, in the Rio Doce State Park 
(Ferreira-Peruquetti & De Marco‑Jr., 2002); Baú 
Forest, in Barroso (Souza et al., 2013); Serra do Cipó 
National Park (Almeida et  al., 2013); Dragonflies 
Wildlife Refuge (Bedê et al., 2015); Itorotó Hunting 
and Fishing Club Ecological Reserve, in Uberlândia 
(Vilela et al., 2016); Serra do Papagaio State Park 
(Dos Anjos, 2017); Rio Pandeiros Wildlife Refuge 
(Souza et  al., 2017); Bueno Brandão (Amorim 
et al., 2018); a stretch of the Uberabinha River in 
Uberlândia (Barbosa et  al., 2018); Fazenda Nova 
Monte Carmelo, in the municipalities of Araguari, 
Estrela do Sul, Indianápolis, Nova Ponte, and 
Romaria (Borges et  al., 2019); different localities 
of the western Cerrado biome (Vilela et al., 2020); 
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Ibitipoca State Park (Dos Anjos et al., 2020); Inconfidentes, 
Ouro Fino, and Tocos do Moji (Silva & Souza, 2020); 
Cachoeira das Andorinhas Protected Area, in Ouro Preto 
(De Ávila Junior et al., 2020); Fernão Dias Environmental 
Protected Area (Stefani-Santos et al., 2021); and several 
localities on the outskirts of Uberlândia (Venâncio et al., 
2021).

Most of these studies were carried out within con-
servation units (Table  1), which are legally delimited 
areas demarcated by public authorities for biodiversity 
protection and conservation purposes, as well as natu-
ral attractions (IEF, 2019). Such areas may be classified as 
Integral Protection Units, where exploring or disturbing 
natural resources is prohibited, except for their manage-

Figure 1. Location maps of the Environmental Protection Area of the Machado River hydrographic basin and sampling points. Source: Jean Victor Nery da Silva.

Table 1. Odonata checklist studies conducted in Minas Gerais State, Brazil, detailing phytophysiognomies, biomes (* Atlantic Forest, ⧫ Cerrado, and ¶ Caatinga), 
whether the survey was carried out in a Conservation Unit (CU), and the number of collected species.

Reference Phytophysiognomy and biome Carried out in CU Number of species
Santos (1966) Montane Semideciduous Seasonal Forest* No 59
Ferreira-Peruquetti & De Marco‑Jr. (2002) Ombrophilous and Semideciduous Seasonal Forest* Yes 28
Souza et al. (2013) Montane Semideciduous Seasonal Forest*⧫ No 57
Almeida et al. (2013) Cerrado⧫ Yes 23
Bedê et al. (2015) Montane Semideciduous Seasonal Forest, Cerrado and Rupestrian F1ields*⧫ Yes 128
Vilela et al. (2016) Cerrado ⧫ Yes 31
Dos Anjos (2017) Mixed Forest and Altitude Fields* Yes 68
Souza et al. (2017) Deciduous Seasonal Forest (dry forest) *¶ Yes 48
Amorim et al. (2018) Montane Semideciduous Seasonal Forest * No 73
Barbosa et al. (2018) Cerrado ⧫ No 42
Borges et al. (2019) Cerrado ⧫ No 36
Vilela et al. (2020) Cerrado ⧫ No 90
Dos Anjos et al. (2020) Rupestrian Fields⧫* Yes 20
Silva & Souza (2020) Montane Semideciduous Seasonal Sorest * No 71
De Ávila-Júnior et al. (2020) Semideciduous Seasonal Forest* Yes 40
Stefani-Santos et al. (2021) Mixed Forest and Semideciduous Seasonal Forest* Yes 39
Venâncio et al. (2021) Cerrado ⧫ Yes 101
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ment; or as Sustainable Use Units, which can be used 
for sustainable extraction of renewable resources (IEF, 
2019).

In Minas Gerais State, there are approximately 120 
conservation units extending over Atlantic Forest, 
Cerrado, and Caatinga biomes (ISA, 2021). However, only 
8% of these units (Table 1) have information on their odo-
natofauna, which justifies the need for studies in such 
areas. From this perspective, this study aims to create 
an inventory of the odonatofauna in the Environmental 
Protection Area of the Machado River hydrographic ba-
sin (EPA‑MRHB), southern Minas Gerais State.

MATERIAL AND METHODS

This study was carried out in the EPA‑MRHB (Fig. 1). 
EPA‑MRHB was created in May 1999 with the aim of 
preserving the hydric resources and biodiversity of 
the region in a context of intense agricultural activity. 
Extending over more than 200 km2, it covers the munici-
palities of Alfenas, Campestre, Carvalhópolis, Congonhal, 
Espírito Santo do Dourado, Fama, Ipuiuna, Machado, 
Paraguaçu, Poço Fundo, and São João da Mata (Brasil, 
1999). The phytophysiognomy of EPA‑MRHB is predom-
inantly montane semideciduous seasonal forest within 
the Atlantic Forest Domain, in addition to Cerrado en-
claves and marshes associated with riparian forest and 
altitude fields (ISA, 2021).

The sampling period was from September 2018 
(spring) to March 2019 (summer), with 7 field campaigns 
and 2 consecutive collection days per month, between 
9 a.m. and 4 p.m., totaling 98 sampling hours distributed 
over 14 days. The campaigns were carried out over 12 pre-
defined areas in the municipalities of Fama (21°24′21″S; 
45°49′43″W), Machado (21°40′29″S; 45°55′11″W), and 
Poço Fundo (21°24′23″S; 45°49′43″W) (Fig.  1), ranging 
from terrestrial to aquatic environments, including len-
tic and lotic ecosystems (Fig. 2), covering the largest area 
possible while taking into account logistics and accessi-
bility aspects, in order to obtain a representative species 
checklist.

Only full-grown individuals were sampled. Specimens 
were collected by an active method using entomologi-
cal nets (Cezário et al., 2020). Collected specimens were 
stored in individual envelopes for approximately 4 h to 
ensure that the digestive tract of insects was empty. 
Then, individuals were sacrificed by submersion in pure 
acetone for 12 to 16 h. This incubation procedure allows 
acetone to dissolve body fat, helping preserve specimen 
colors (Carneiro et  al., 2016). Subsequently, envelopes 
were identified with the place and date of collection and 
the collector’s name. The material was photographed for 
record and sent to Prof. Dr. Ângelo Parisse Pinto at the 
Federal University of Paraná (UFPR, Brazilian Portuguese 
acronym) for identification. Specimens were deposited 
in the university collection under licenses IBAMA/SISBIO 
(63914‑1) and State Institute of Forests (IEF) (062/2018).

Figure 2. (A) Semideciduous and (B) riparian forests associated with (C) lotic and (D) lentic environments in the Environmental Protection Area of the Machado River 
hydrographic basin, southern Minas Gerais State.
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RESULTS

We collected 354 individuals, classified into 71 species 
(39 Zygoptera and 32 Anisoptera), 8 families, and 30 gen-
era (Table 2, Fig. 3). The family with the highest richness 
was Libellulidae (28 species), followed by Coenagrionidae 
(27  species). The latter family had the most abundant 
species, namely Ischnura capreolus (Hagen, 1861), with 
20 individuals, followed by Acanthagrion gracile (Rambur, 
1842) and Oxyagrion terminale Selys 1876, both with 17 
individuals each.

According to the International Union for Conservation 
of Nature (IUCN) Red List of Threatened Species (2021), of 
the 71 sampled species, 59  (83%) are classified as least 
concern, 4 (6%) as data deficient or not included in the 
list, and 1 (1%) as vulnerable (Table 2). Seven individuals 
were classified only at the genus level.

In terms of number of species, this study presents the 
fifth richest odonatofauna in Minas Gerais State (Table 1) 
and includes two new records in the state, namely 
Erythrodiplax chromoptera (Borror, 1942) and Micrathyria 
venezuelae De Marmels, 1989.

Comparison with studies carried out in Conservation 
Units in Minas Gerais revealed seven species occurring 
exclusively in EPA‑MRHB: Rhionaeschna bonariensis 
(Rambur, 1842), Navicordulia kiautai Machado & Costa, 
1995, Forcepsioneura machadorum Vilela, Venâncio 
& Santos, 2020, Micrathyria laevigata Calvert, 1909, 
Tholymis citrina Hagen, 1867, Oxyagrion hempeli Calvert, 
1909, and Oxyagrion machadoi Costa, 1978.

DISCUSSION

Because of their large body size and thermoregula-
tion ability, Libellulidae individuals have high dispersion 

potential compared with other Anisoptera (Dalzochio 
et al., 2011), contributing to their wide geographic distri-
bution. In addition to having one of the highest richness 
within the order (Costa et al., 2012), this family includes 
many species that are tolerant to anthropized areas, 
which may explain the results of the current study. Within 
the suborder Zygoptera, Coenagrionidae has the highest 
number of species in the country (Lencioni, 2006). The 
family comprises species tolerant to anthropized areas 
(Boti et al., 2007) and that inhabit different lentic and lo-
tic environments, including phytotelmata, explaining its 
richness. The majority of inventories carried out in Minas 
Gerais State are similar to that of the present study, with 
the exception of inventories reported by Almeida et  al. 
(2013), whose results were likely influenced by the use 
of Malaise traps for sampling, and Dos Anjos et al. (2020), 
who sampled individuals exclusively in lotic environ-
ments of rupestrian fields, differing from other studies 
(Table 1).

The species I.  capreolus, A.  gracile, and O.  terminale 
have wide distribution in Minas Gerais, occurring in dif-
ferent phytophysiognomies of the Atlantic Forest and 
Cerrado biomes (Dos Anjos, 2017) and being commonly 
found in lentic environments (Nobre & Carvalho, 2014; 
Vilela et  al., 2016). Such environments are frequent in 
EPA‑MRHB, explaining the abundance of these species in 
the present study.

Regarding the distribution of the two species that 
were recorded for the first time in Minas Gerais, E. chro-
moptera is known to occur in Paraná State (Borak, 2016) 
and Rio Grande do Sul State (Kittel & Engels, 2016) and 
M.  venezuelae in Amazonas State (Koroiva et  al., 2020) 
and Paraná State (Araujo & Pinto, 2021).

The fact that 6% of the species were either registered 
as data deficient or not found in the IUCN database un-
derscores the importance of carrying out inventories, 

Figure  3. Odonata species sampled in the Environmental Protection Area of the Machado River hydrographic basin: (A)  Erythrodiplax media Borror, 1942; 
(B) Erythrodiplax paraguayensis (Förster, 1905); (C) Tholymis citrina Hagen, 1867; (D) Miathyria marcella (Selys in Sagra, 1857); (E) Hetaerina longipes Hagen in Selys, 
1853; (F) Homeoura lindneri (Ris, 1928); (G) Telebasis willinki Fraser, 1948; and (H) Argia mollis Hagen in Selys, 1865.
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which may provide more information on geographic 
distribution for a better understanding of the endanger-
ment status of these Odonata species. Heteragrion cauei 
was collected in a lotic environment of a dense forest, 
municipality of Poço Fundo, and classified as vulnerable. 
Until now, the species had been recorded once, in 2017 
in the type location, Ouro Preto, Minas Gerais State (De 
Ávila-Júnior et al., 2017).

EPA‑MRHB is home to the fifth richest odonatofauna 
community in Minas Gerais; this fact, added to the two 
new records and the occurrence of H.  cauei, attests to 
the importance of the area, especially the Poço Fundo 
municipality, where there are many forest fragments and 

less impacted riparian vegetation (Dos Santos, 2019). 
However, the region is also subject to unplanned eco-
tourism activities and other threats, such as deforesta-
tion, fires, silvopasture, use of pesticides, and siltation of 
the Machado River. Therefore, actions to minimize these 
environmental impacts are urgently needed.

FINAL CONSIDERATIONS

EPA‑MRHB, particularly the Poço Fundo municipality, 
hosts a rich odonatofauna community in Minas Gerais, 
including species recorded for the first time in the state.

Suborder/Family/Species Number of 
Individuals

♀ ♂ IUCN

Anisoptera
Aeshnidae
Castoraeschna colorata (Martin, 1908) 2 0 2 LC
Remartinia luteipennis (Burmeister, 1839) 2 0 2 LC
Rhionaeschna bonariensis (Rambur, 1842) 3 1 2 LC
Corduliidae
Navicordulia kiautai Machado & Costa, 1995 1 0 1 DD
Libellulidae
Dasythemis mincki mincki (Karsch, 1889) 11 3 8 LC
Elasmothemis constricta (Calvert, 1898) 6 0 6 LC
Erythrodiplax castanea (Burmeister, 1839) 2 0 2 LC
Erythrodiplax fusca (Rambur, 1842) 15 9 6 LC
Erythrodiplax chromoptera Borror, 1942 1 0 1 LC
Erythrodiplax juliana Ris, 1911 5 0 5 LC
Erythrodiplax latimaculata Ris, 1911 1 0 1 LC
Erythrodiplax media Borror, 1942 9 5 4 LC
Erythrodiplax melanorubra Borror, 1942 8 1 7 LC
Erythrodiplax ochracea (Burmeister, 1839) 4 4 0 LC
Erythrodiplax pallida (Needham, 1904) 1 0 1 LC
Erythrodiplax paraguayensis (Förster, 1905) 4 4 0 LC
Erythrodiplax umbrata (Linnaeus, 1758) 3 3 0 LC
Erythrodiplax sp. 10 7 3 —
Macrothemis imitans imitans Karsch, 1890 2 0 2 LC
Macrothemis tenuis Hagen, 1868 1 1 0 LC
Miathyria marcella (Selys in Sagra, 1857) 13 7 6 LC
Micrathyria hypodidyma Calvert, 1906 2 0 2 LC
Micrathyria hesperis Ris, 1911 2 1 1 LC
Micrathyria laevigata Calvert, 1909 3 0 3 LC
Micrathyria sp. 1 1 0 —
Micrathyria stawiarskii Santos, 1953 9 0 9 LC
Micrathyria venezuelae De Marmels, 1989 8 2 6 LC
Nephepeltia berlai Santos, 1950 1 0 1 LC
Orthemis discolor (Burmeister, 1839) 2 1 2 LC
Perithemis tenera (Say, 1839) 3 0 3 LC
Tholymis citrina Hagen, 1867 2 1 1 LC
Tramea cophysa Hagen, 1867 2 2 0 LC
Zygoptera
Calopterygidae
Hetaerina longipes Hagen in Selys, 1853 7 2 3 LC
Hetaerina rosea Selys, 1853 14 4 10 LC
Hetaerina sp. 1 1 0 —

Table 2. Families, abundance, number of individuals per sex, and classification according to the IUCN Red List of Threatened Species (2021) of Odonata individuals 
sampled in the Environmental Protection Area of the Machado River hydrographic basin, southern Minas Gerais State, Brazil (LC, least concern; DD, data deficient; 0, 
not registered in the platform; –, species identified at the genus level).

Suborder/Family/Species Number of 
Individuals

♀ ♂ IUCN

Coenagrionidae

Argia lilacina Selys, 1865 4 0 4 LC

Argia modesta Selys, 1865 6 1 5 LC

Argia mollis Selys, 1865 2 0 2 LC

Argia reclusa Selys, 1865 1 0 1 LC

Argia sordida Selys, 1865 3 0 1 LC

Argia sp. 7 6 1 —

Acanthagrion aepiolum Tennessen, 2004 4 1 3 LC

Acanthagrion gracile (Rambur, 1842) 17 0 17 LC

Acanthagrion lancea Selys, 1876 5 1 4 LC

Acanthagrion truncatum Selys, 1876 14 2 12 LC

Forcepsioneura machadorum Vilela, Venâncio & Santos, 2020 7 0 7 0

Homeoura chelifera (Selys, 1876) 11 4 7 LC

Homeoura lindneri (Ris, 1928) 6 2 4 LC

Homeoura sp. 1 1 0 —

Ischnura capreolus (Hagen, 1861) 20 12 8 LC

Ischnura fluviatilis (Hagen, 1861) 4 1 3 LC

Neoneura sylvatica Hagen in Selys, 1886 3 0 3 LC

Oxyagrion hempeli Calvert, 1909 3 2 1 LC

Oxyagrion machadoi Costa, 1978 1 0 1 DD

Oxyagrion microstigma Selys, 1876 1 0 1 LC

Oxyagrion santosi Martins, 1967 1 1 0 LC

Oxyagrion simile Costa, 1978 9 2 7 LC

Oxyagrion terminale Selys, 1876 17 1 15 LC

Telebasis carmesina Selys, 1876 3 2 1 LC

Telebasis erythrina (Selys, 1876) 1 0 1 LC

Telebasis willinki Fraser, 1948 5 1 4 LC

Tigriagrion aurantinigrum Calvert, 1909 3 1 2 LC

Heteragrionidae

Heteragrion cauei De Ávila-Júnior, Lencioni & Carneiro, 2017 2 0 1 VU

Heteragrion rogertaylori Lencioni, 2013 3 1 2 DD

Heteragrion sp. A 3 1 2 —

Heteragrion sp. B 6 4 3 —

Lestidae

Archilestes exoletus (Hagen in Selys, 1862) 10 1 9 LC

Lestes minutus Selys, 1862 1 0 1 LC

Lestes paulistus Calvert, 1909 2 1 1 LC

Lestes pictus Hagen in Selys, 1862 1 0 1 LC

Megapodagrionidae

Allopodagrion contortum (Hagen in Selys, 1862) 6 3 3 LC

Guedes, M.B. et al.: Odonata community in the Machado River hydrographic basin Pap. Avulsos Zool., 2022; v.62: e202262061
5/7



AUTHORS’ CONTRIBUTIONS: MBG: Data cu-
ration, Formal analysis, Project administration, 
Visualization, Writing – original draft; MMS: Funding 
acquisition, Investigation, Supervision; MBG, MMS: 
Conceptualization, DSV, MMS: Methodology, Writing – 
review & editing; MBG, DSV, MMS: Validation. All authors 
actively participated in the discussion of the results and 
reviewed and approved the final version of the paper.

CONFLICTS OF INTEREST: The authors declare that 
there are no conflicts of interest.

FUNDING INFORMATION: This project did not receive 
any external financial support.

ACKNOWLEDGMENTS: We are thankful to the Minas 
Gerais State Institute of Forests (IEF‑MG), Machado, for 
providing logistic support and licenses for sampling 
in EPA‑MRHB. We also thank the Federal Institute of 
Education, Science and Technology of Southern Minas 
Gerais (IFSULDEMINAS), Inconfidentes and Machado 
campi, for support and research funding. We are grateful 
to the interns of the Zoology laboratory, Amanda, Ester, 
Lauana, Lucas, Maria Luiza, Nathália, Paola, and Taiguara, 
for their support in the field. We thank Gabriel Teófilo 
Guedes and Jean Victor Nery da Silva for their contribu-
tions to the study, Dr. Ângelo Parise Pinto (UFPR) for iden-
tification of specimens, board members for their time 
and consideration of the present study, and my advising 
professor for the assistance and contribution to profes-
sional growth provided throughout this work.

REFERENCES

Almeida, M.V.O.D.; Pinto, Â.P.; Carvalho, A.D.L. & Takiya, D.M. 2013. When 
rare is just a matter of sampling: Unexpected dominance of clubtail 
dragonflies (Odonata, Gomphidae) through different collecting methods 
at Parque Nacional da Serra do Cipó, Minas Gerais State, Brazil. Revista 
Brasileira de Entomologia, 57(4): 417‑423. Available: https://doi.
org/10.1590/S0085-56262013005000042. Access: 12/09/2020.

Amorim, M.S.; Souza, M.M. & Dos Anjos, C.S. 2018. Riqueza de libélulas 
(Insecta: Odonata) no município de Bueno Brandão, sul de Minas Gerais. 
MG BIOTA, 11(1): 16‑32.

Araujo, B.R. & Pinto, Â.P. 2021. Dragonflies (Insecta: Odonata) from 
Mananciais da Serra, a Tropical-Araucaria Forest ecotonal remnant in the 
southern Atlantic Forest, State of Paraná, Brazil. Zoologia, Curitiba, 38: 
1‑18. Available: https://doi.org/10.3897/zoologia.38.e55283. Access: 
22/05/2021.

Barbosa, M.S.; Borges, L.R.; Vilela, D.S.; Venâncio, H. & Santos, J.C. 2018. 
Comunidade de odonatas de um trecho do Reservatório Sucupira, 
Rio Uberabinha, Uberlândia, Minas Gerais. Papéis Avulsos de 
Zoologia, 59: e20195922. Available: https://doi.org/10.11606/1807-
0205/2019.59.22. Access: 27/09/2020.

Bedê, L.C.; Machado, A.B.M.; Piper, W. & Souza, M.M. 2015. Odonata of the Serra de 
São José – Brazil’s first Wildlife Reserve aimed at the conservation of dragonflies. 
Notulae odonatologicae, 8(5): 117‑155. Available: https://portal.ifs.
ifsuldeminas.edu.br/arquivos/paginas/menu_publica%C3%A7%C3%B5es_
artigos_cient%C3%ADficos/Bede_et_al_2015_Odonata_Serra_
de_S%C3%A3o_Jos%C3%A9.pdf. Access: 24/09/2020.

Borak, A.L. 2016. Estado da arte sobre odonatofauna do estado do Paraná 
e mapeamento de registros científicos. Trabalho de Conclusão de Curso 
(Graduação em Ciências Biológicas) – Universidade Federal do Paraná, 
Paraná. Available: https://core.ac.uk/download/pdf/147521111.pdf. 
Access: 10/08/2020.

Borges, L.R.; Barbosa, M.S.; Carneiro, M.A.A.; Vilela, D.S. & Santos, J.C. 2019. 
Dragonflies and damselflies (Insecta: Odonata) from a Cerrado area at 
Triângulo Mineiro, Minas Gerais, Brazil. Biota Neotropica, 19(1): 1‑10. 
Available: https://doi.org/10.1590/1676-0611-BN-2018-0609. Access: 
05/09/2020.

Boti, J.B.; Toledo, L.O.; Haddade, I.R.; Boti, D.R. & Oliveira, B.R. 2007. Libélulas 
(Odonata: Insecta) como indicadoras de poluição do córrego São Silvano, 
Colatinas, ES. In: Congresso de Ecologia do Brasil, 7º. Anais. Caxambu, 
Sociedade de Ecologia do Brasil.

Brasil, L.S. & Vilela, D.S. 2019. Peculiaridades regionais na percepção de 
brasileiros sobre libélulas: nomenclatura popular e conservação. Hetaerina 
Boletín de la Sociedad de Odonatología Latinoamericana, 1(1): 15‑20. 
Available: https://www.researchgate.net/publication/330597999_
Peculiaridades_regionais_na_percepcao_de_brasileiros_sobre_
libelulas_nomenclatura_popular_e_conservacao. Access: 20/09/2020.

Brasil. 1999. Decreto‑lei №  13.373, de 30 de novembro de 1999. Ficam 
declarados área de proteção ambiental da Bacia Hidrografica do 
Rio Machado... Available: http://domtotal.com/direito/pagina/
detalhe/33745/lei-n-13.373-de-30.11.1999. Access: 14/05/2021.

Bybee, S.M.; Kalkman, V.J.; Erickson, R.J.; Frandsen, P.B.; Breinholt, J.W.; 
Suvorov, A.; Dijkstra, K.B.; Cordero-Rivera, A.; Skevington, J.H.; Abbott, 
J.C.; Herrera, M.S.; Lemmon, A.R.; Lemmon, E.M. & Ware, J.L. 2021. 
Phylogeny and classification of Odonata using targeted genomics. 
Molecular Phylogenetics and Evolution, 160: 107‑115. Available: https://
doi.org/10.1016/j.ympev.2021.107115. Access: 23/04/2021.

Carneiro, A.; Nobre, C.E.B.; Nunes, R.V. & Uhde, V. 2016. Manual de 
procedimentos de conservação, armazenamento e montagem de insetos. 
Petrolina, Centro de Manejo de Fauna da Caatinga – Universidade 
Federal do Vale do São Francisco.

Cezário, R.R.; Firme, P.P.; Pestana, G.C.; Vilela, D.S.; Juen, L.; Cordero-Rivera, A., 
& Guillermo, R. 2020. Sampling methods for dragonflies and damselflies. 
In: Measuring Arthropod biodiversity. New York, Springer. cap.  9, 
p.  223‑240. Available: https://doi.org/10.1007/978-3-030-53226-0_9. 
Access: 14/04/2021.

Corbet, P.S. 1999. Dragonflies: Behaviour and Ecology of Odonata. Colchester, 
UK., Harley Books.

Costa, J.M.; Santos, T.C. & Oldrini, B.B. 2012. Odonata. In: Rafael, José 
Albertino. Insetos do Brasil: diversidade e taxonomia, Ribeirão Preto, 
Holos Editora. p. 245‑256.

Dalzochio, M.S.; Costa, J.M. & Uchôa, M.A. 2011. Diversity of Odonata (Insecta) 
in lotic systems from Serra da Bodoquena, Mato Grosso do Sul State, 
Brazil. Revista Brasileira de Entomologia, 55(1): 88‑94. Available: https://
doi.org/10.1590/S0085-56262011000100014. Access: 12/08/2020.

De Ávila Junior, W.F.; Lencione F.A. de A. & Carneiro, M.A.A. 2017. Heteragrion 
cauei spec.  nov., a new damselfly from Minas Gerais, Brazil (Odonata: 
Heteragrionidae). Odonatologica, 46: 275‑286. Available: http://
www.repositorio.ufop.br/jspui/handle/123456789/11091. Access: 
22/04/2022.

De Ávila-Júnior, W.F.; Machado, G.L.V.; Lencioni, F.A. de A. & Carneiro, M.A.A. 
2020. Distribution and composition of Dragonfly and Damselfly species 
(Odonata) of the upper Rio das Velhas, Ouro Preto, Minas Gerais State, 
Brazil. Papéis Avulsos de Zoologia, 60(65): e20206065. Available: https://
doi.org/10.11606/1807-0205/2020.60.65. Access: 10/08/2020.

Dos Anjos, C.S. 2017. Riqueza da Odonatofauna (insecta) em floresta mista 
no estado de Minas Gerais, Brasil. Trabalho de Conclusão de Curso 

Guedes, M.B. et al.: Odonata community in the Machado River hydrographic basinPap. Avulsos Zool., 2022; v.62: e202262061
6/7

https://doi.org/10.1590/S0085-56262013005000042
https://doi.org/10.1590/S0085-56262013005000042
https://doi.org/10.3897/zoologia.38.e55283
https://doi.org/10.11606/1807-0205/2019.59.22
https://doi.org/10.11606/1807-0205/2019.59.22
https://portal.ifs.ifsuldeminas.edu.br/arquivos/paginas/menu_publica%C3%A7%C3%B5es_artigos_cient%C3%ADficos/Bede_et_al_2015_Odonata_Serra_de_S%C3%A3o_Jos%C3%A9.pdf
https://portal.ifs.ifsuldeminas.edu.br/arquivos/paginas/menu_publica%C3%A7%C3%B5es_artigos_cient%C3%ADficos/Bede_et_al_2015_Odonata_Serra_de_S%C3%A3o_Jos%C3%A9.pdf
https://portal.ifs.ifsuldeminas.edu.br/arquivos/paginas/menu_publica%C3%A7%C3%B5es_artigos_cient%C3%ADficos/Bede_et_al_2015_Odonata_Serra_de_S%C3%A3o_Jos%C3%A9.pdf
https://portal.ifs.ifsuldeminas.edu.br/arquivos/paginas/menu_publica%C3%A7%C3%B5es_artigos_cient%C3%ADficos/Bede_et_al_2015_Odonata_Serra_de_S%C3%A3o_Jos%C3%A9.pdf
https://core.ac.uk/download/pdf/147521111.pdf
https://doi.org/10.1590/1676-0611-BN-2018-0609
https://www.researchgate.net/publication/330597999_Peculiaridades_regionais_na_percepcao_de_brasileiros_sobre_libelulas_nomenclatura_popular_e_conservacao
https://www.researchgate.net/publication/330597999_Peculiaridades_regionais_na_percepcao_de_brasileiros_sobre_libelulas_nomenclatura_popular_e_conservacao
https://www.researchgate.net/publication/330597999_Peculiaridades_regionais_na_percepcao_de_brasileiros_sobre_libelulas_nomenclatura_popular_e_conservacao
http://domtotal.com/direito/pagina/detalhe/33745/lei-n-13.373-de-30.11.1999
http://domtotal.com/direito/pagina/detalhe/33745/lei-n-13.373-de-30.11.1999
https://doi.org/10.1016/j.ympev.2021.107115
https://doi.org/10.1016/j.ympev.2021.107115
https://doi.org/10.1007/978-3-030-53226-0_9
https://doi.org/10.1590/S0085-56262011000100014
https://doi.org/10.1590/S0085-56262011000100014
http://www.repositorio.ufop.br/jspui/handle/123456789/11091
http://www.repositorio.ufop.br/jspui/handle/123456789/11091
https://doi.org/10.11606/1807-0205/2020.60.65
https://doi.org/10.11606/1807-0205/2020.60.65


(Graduação) – Curso de Licenciatura em Ciências Biológicas, Instituto 
Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais, Campus 
Inconfidentes, Inconfidentes, Minas Gerais. Available: https://memoria.
ifs.ifsuldeminas.edu.br/images/secretaria_sup/pagina_sec_sup/tcc/
Caio_Silva_dos_Anjos.pdf. Access: 05/11/2020.

Dos Anjos, C.S.; Milani, L.R. & Souza, M.M. 2020. Odonata (Insecta) 
species richness in the Parque Estadual do Ibitipoca, Southeast Brazil. 
Revista Agrogeoambiental, 12(3): 79‑90. Available: https://doi.
org/10.18406/2316-1817v12n320201468. Access: 05/11/2020.

Dos Santos, C.A. 2019. Diagnóstico e zoneamento geoambiental da APA 
da bacia hidrográfica do rio Machado, MG. Caderno de Geografia, 
29(1): 144‑163. Available: https://doi.org/10.5752/p.2318-
2962.2019v29nespp144. Access: 05/04/2021.

Ferreira-Peruquetti, P.S. & De Marco‑Jr., P. 2002. Efeito da alteração ambiental 
sobre comunidades de Odonata em riachos de Mata Atlântica de Minas, 
Brasil. Revista Brasileira de Zoologia, 19(2): 317‑327. Available: https://
doi.org/10.1590/S0101-81752002000200002. Access: 16/04/2021

Instituto Estadual de Florestas (IEF). 2019. Unidades de Conservação. 
Available: http://www.ief.mg.gov.br/unidades-de-conservacao. Access: 
16/04/2021.

Instituto Socioambiental (ISA). 2021. Unidades de Conservação no Brasil. 
Available: https://uc.socioambiental.org/mapa. Access: 16/04/2021.

International Union for Conservation of Nature and Natural Resources (IUCN). 
2021. The IUCN Red List of Threatened Species. Available: https://www.
iucnredlist.org. Access: 20/04/2022.

Júnior, C.S.M.; Juen, L. & Hamada, N. 2015. Analysis of urban impacts 
on aquatic habitats in the central Amazon basin: adult odonates 
as bioindicators of environmental quality. Ecological Indicators, 48: 
303‑311. Available: https://doi.org/10.1016/j.ecolind.2014.08.021. 
Access: 27/09/2020.

Kittel, R.N. & Engels, W. 2016. Diversity of dragonflies (Odonata: Anisoptera) 
of Rio Grande do Sul, Brazil, with five new records for the State. Notulae 
Odonatologicae, 8 (8): 247‑318. Available: https://www.researchgate.
net/publication/311273866_Diversity_of_dragonflies_Odonata_
Anisoptera_of_Rio_Grande_do_Sul_Brazil_with_five_new_
records_for_the_state. Access: 03/05/2021.

Koroiva, R.; Neiss, U.G.; Fleck, G. & Hamada, N. 2020. Checklist of dragonflies 
and damselflies (Insecta: Odonata) of the Amazonas State, Brazil. Biota 
Neotropica, 20(1): 1‑18. Available: https://doi.org/10.1590/1676-0611-
BN-2019-0877. Access: 22/05/2021.

Lencioni, F.A.A. 2006. The Damselflies of Brazil: An Illustrated Identification 
Guide 2 – Coenagrionidae. Biota Neotropica, 19(1): e20180609. 
Available: https://doi.org/10.1590/1676-0611-BN-2018-0609. Access: 
16/04/2021.

Nobre, C.E. & Carvalho, A.L. 2014. Odonata of Itatira, a Brazilian semi-arid 
area in the State of Ceará. International Journal of Odonatology, 17(2‑3): 
73‑80. Available: https://doi.org/10.1080/13887890.2014.907545. 
Access: 08/05/2021.

Pinto, Â.P. & De Araujo, B.R. 2020. A new damselfly of the genus 
Forcepsioneura from the Atlantic Forest of south-eastern Brazil (Odonata: 
Coenagrionidae). Odonatologica, 49(1‑2): 107‑123. Available: https://
doi.org/10.5281/zenodo.3823335. Access: 16/04/2021.

Santos, N.D. 1966. Odonatas da região de Poços de Caldas, Minas Gerais. Atas 
da Sociedade de Biologia do Rio de Janeiro, 10: 65‑69.

Sigutova, H.; Šipos, J. & Donlý, A. 2019. A novel approach involving the use 
of Odonata as indicators of tropical forest degradation: When family 
matters. Ecological Indicators, 104: 229‑236. Available: https://doi.
org/10.1016/j.ecolind.2019.05.001. Access: 27/09/2020.

Silva, G.A.C. & Souza, M.M. 2020. Odonatofauna (libélulas) em floresta 
estacional semidecidual Montana do Sul do estado de Minas Gerais. 
Revista Ifes Ciência, 6(2): 184‑194. Available: https://doi.org/10.36524/
ric.v6i2.476. Access: 08/09/2021.

Souza, M.M.; Dos Anjos, C.S.; Milani, L.R. & Brunismann, A.G. 2018. Libélulas 
(Odonata) predadas por moscas-assassinas (Diptera: Asilidae) no estado 
de Minas Gerais, sudeste do Brasil. Revista Brasileira de Zoociências, 19(1): 
1‑5. Available: https://doi.org/10.34019/2596-3325.2018.v19.24709. 
Access: 27/09/2020.

Souza, M.M.; Pires E.P.; Brunissmann, A.G.; Milani, L.R. & Pinto, A.P. 2017. 
Dragonflies and damselflies (Odonata) from the wetland of the 
Rio Pandeiros, northern region of Minas Gerais State, Brazil, with 
a description of the male of Archaeogomphus vanbrinki Machado 
(Anisoptera: Gomphidae) International Journal of Odonatology, 20(1): 
1. Available: https://doi.org/10.1080/13887890.2017.1281848. Access: 
20/09/2020.

Souza, M.M.; Souza, B.; Pereira, M.C.S.A. & Machado, A.B.M. 2013. List of 
Odonates from Mata do Baú, Barroso, Minas Gerais, Brazil. Check List, 
9(6): 1367‑1370. Available: https://doi.org/10.15560/9.6.1367. Access: 
14/09/2020.

Stefani-Santos, G; Ávila J.W.F.; Clemente, M.A.; Henriques N.R.; Souza A.S.B.; 
Vilela D.S. & Souza M.M. 2021. Odonata (Insecta) communities along an 
elevational gradient in the Atlantic forest of southeastern Brazil, with the 
description of the female of Heteragrion mantiqueirae Machado, 2006. 
International Journal of Odonatology, 24: 178‑196. Available: https://doi.
org/10.23797/2159-6719_24_14. Access: 08/10/2021.

Valente-Neto, F.; De Oliveira, R.F.; Rodrigues, M.E.; Juen, L. & Swan, C.M. 2016. 
Toward a practical use of Neotropical odonates as bioindicators: Testing 
congruence across taxonomic resolution and life stages. Ecological 
Indicators, 61(2): 952‑959. Available: https://doi.org/10.1016/j.
ecolind.2015.10.052. Access: 05/10/2020.

Venâncio, H.; Vilela D.S.; Barbosa, M.S. & Santos, J.C. 2021. Dragonflies 
and Damselflies in a region of the Triângulo Mineiro, Minas Gerais: 
checklist and taxonomic additions. Biota Neotropica, 21(3): e20201182. 
Available: https://doi.org/10.1590/1676-0611-BN-2020-1182. Access: 
05/10/2020.

Vilela, D.S. 2021. Libélulas de Minas Gerais. Available: http://libelulasdemg.
com.br. Access: 20/04/2022.

Vilela, D.S.; Ferreira, R.G. & Del-Claro, K. 2016. Comunidade Odonata de uma 
vereda brasileira: padrões sazonais, diversidade de espécies e raridade 
em um ambiente de mangue. Bioscience Journal, 32(2): 486‑495. 
Available: https://doi.org/10.14393/BJ-v32n2a2016-30491. Access: 
20/09/2020.

Vilela, D.S.; Koroiva, R.; Tosta, T.H.A.; Novaes, M.C. & Guillermo-Ferreira, 
R. 2020. Dragonflies and damselflies from the West of Minas Gerais, 
Brazil: checklist and new records. Biota Neotropica, 20(1): e20190851. 
Available: https://doi.org/10.1590/1676-0611-BN-2019-0851. Access: 
08/04/2021.

Guedes, M.B. et al.: Odonata community in the Machado River hydrographic basin Pap. Avulsos Zool., 2022; v.62: e202262061
7/7

Published with the �nancial support of the "Programa de Apoio às Publicações Cientí�cas Periódicas da USP"

Access: 05/11/2020.
Access: 05/11/2020.
Access: 05/11/2020.
https://doi.org/10.18406/2316-1817v12n320201468
https://doi.org/10.18406/2316-1817v12n320201468
https://doi.org/10.5752/p.2318-2962.2019v29nespp144
https://doi.org/10.5752/p.2318-2962.2019v29nespp144
https://doi.org/10.1590/S0101-81752002000200002
https://doi.org/10.1590/S0101-81752002000200002
http://www.ief.mg.gov.br/unidades-de-conservacao
https://uc.socioambiental.org/mapa
https://www.iucnredlist.org
https://www.iucnredlist.org
https://doi.org/10.1016/j.ecolind.2014.08.021
https://www.researchgate.net/publication/311273866_Diversity_of_dragonflies_Odonata_Anisoptera_of_Rio_Grande_do_Sul_Brazil_with_five_new_records_for_the_state
https://www.researchgate.net/publication/311273866_Diversity_of_dragonflies_Odonata_Anisoptera_of_Rio_Grande_do_Sul_Brazil_with_five_new_records_for_the_state
https://www.researchgate.net/publication/311273866_Diversity_of_dragonflies_Odonata_Anisoptera_of_Rio_Grande_do_Sul_Brazil_with_five_new_records_for_the_state
https://www.researchgate.net/publication/311273866_Diversity_of_dragonflies_Odonata_Anisoptera_of_Rio_Grande_do_Sul_Brazil_with_five_new_records_for_the_state
https://doi.org/10.1590/1676-0611-BN-2019-0877
https://doi.org/10.1590/1676-0611-BN-2019-0877
https://doi.org/10.1590/1676-0611-BN-2018-0609
https://doi.org/10.1080/13887890.2014.907545
https://doi.org/10.5281/zenodo.3823335
https://doi.org/10.5281/zenodo.3823335
https://doi.org/10.1016/j.ecolind.2019.05.001
https://doi.org/10.1016/j.ecolind.2019.05.001
https://doi.org/10.36524/ric.v6i2.476
https://doi.org/10.36524/ric.v6i2.476
https://doi.org/10.34019/2596-3325.2018.v19.24709
https://doi.org/10.1080/13887890.2017.1281848
https://doi.org/10.15560/9.6.1367
https://doi.org/10.23797/2159-6719_24_14
https://doi.org/10.23797/2159-6719_24_14
https://doi.org/10.1016/j.ecolind.2015.10.052
https://doi.org/10.1016/j.ecolind.2015.10.052
https://doi.org/10.1590/1676-0611-BN-2020-1182
http://libelulasdemg.com.br
http://libelulasdemg.com.br
https://doi.org/10.14393/BJ-v32n2a2016-30491
https://doi.org/10.1590/1676-0611-BN-2019-0851

