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Abstract

In the latest decade, the information about biodiversity and distribution of social wasps in the state of
Minas Gerais has been increasing; however a few regions and ecosystems own no studies, like the
Deciduous Seasonal Forest. With the purpose of fulfilling this lacuna of knowledge, work was conducted
over the period of June of 2014 to April of 2015, in the “Refugio da Vida Silvestre do Rio Pandeiros”,
northern Minas Gerais. 35 species of social wasps distributed in 14 genera standing out the species
Parachartergus smithii (de Saussure, 1854), Brachygastra moebiana (de Saussure, 1867) and
Mischocyttarus montei Zikan 1949, recorded for the first time in the state, demonstrating the importance
of that phytophysiognomy for the preservation of biodiversity and the need for new studies in that
ecosystem.
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1. Introduction
The The Deciduous Seasonal Forest, also known as “Mata Seca”, occurs naturally as disjunct
spots throughout the Neotropical region [, It is characterized for presenting two quite distinct
climate seasons (dry and rainy), presenting predominantly deciduous stratum, with at least
50% of leaf loss in the dry season of the year 3l In Brazil, that vegetation occurs in the
Central region, distributed through the states of Minas Gerais, Goiés, Mato Grosso and Bahia
[ which represents about 6% of the country’s cover .. In the state of Minas Gerais, that
vegetation occupies an area of 3.46% [,
In spite of the “Mata Seca” representing a small part of the plant cover of Minas Gerais, the
few studies upon the diversity point out a relevant wealth of species of insects ! and plants ["-
8. Nevertheless, the economic use of those areas, specially for log extraction, widening of
monoculture and livestock production, has brought about the reduction of the natural
vegetation areas, making the studies aiming to know the biodiversity of that ecosystem for its
emergency preservation B Another aggravating circumstance to the “Mata Seca” is that
naturally disjunct vegetations trend to accumulate high degree of endemism 12, which makes
that place vulnerable to any extent of environmental degradation or decrease of the natural
area, which has as consequences the increased extinction risk of the species [13 141,
Social wasps (Hymenoptera: Vespidae), insects known as “marimbondos” and/or “cabas
possess cosmopolitan distribution with the greatest species diversity in the Neotropical region
116,171 In Brazil, the representatives of that group belong to the subfamily Polistinae and are
distributed in three tribes: Mischocyttarini (Mischocyttarus de Saussure 117 species), Polistini
(Polistes Latreille 38 species) and Epiponini (19 genera and 164 species) [ 18],
Social wasps play an important paper in the communities, whether in the natural or agricultural
ecosystems, by the predation pressure exercised on the populations of other organisms 5191,
Other function which has been being ascribed to those insects is the one of acting as important
components of the guild of floral visitors in the Neotropics 20231,
In Minas Gerais, since the last decade, several works have been carried out with the purpose of
knowing the fauna of social wasps as well as their nesting habits in areas of Montane
Semideciduous Forest, Atlantic Forest, Cerrado, Campo Rupestre, Riparian Forest, agricultural
areas and man-modified areas *>?71, Nevertheless, those works are concentrated in the
Mesoregions of Zona da Mata, Campo das Vertentes, Triangulo Mineiro/Alto Paranaiba,
Sul/Sudeste and Vale do Rio Doce, and studies about the social wasp fauna in the region of the
current studies are still unprecedented. This work intended to report, for the first time, the
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Social wasp fauna in Deciduous Seasonal Forest in the north
of the state of Minas Gerais, aiming to furnish a list of social
was species (composition), which will aid in the region’s
biodiversity conservation programs.

2. Materials and Methods

2.1 Study site

This study was conducted in the area of the “Refugio da Vida
Silvestre do Rio Pandeiros” (15°30°19.90” S 44°45°25.71” W
and 15°39°50.96” S 44°38°04.62” W), inserted in the
municipality of Januéaria, north of the state of Minas Gerais.
The area possesses influence of the Biomas do Cerrado and
Caatinga and includes a different phytophysiognomy, Veredas,
Riparian Forest, “Mata Seca”, and the largest wetland area in
the state 8. The predominant climate in the region is the
semiarid, with quite distinct dry and rainy seasons. The annual
average temperature is of 25 °C and annual rainfall is of
approximately 1,000 mm, with rains concentrated specially in
the months of October to February 41,

2.2 Sampling

The collections were done in four sampling periods: rainy
season (spring and summer) and dry season (fall and winter) in
the period of June of 2014 to April of 2015. In each season,
five days’ continuous sampling were carried out, amounting to
20 days of collecting, which comprehended around 10% of the
refuge area.

The social wasp species were collected with the use of two
methodologies: active collecting and attractive traps 2],

The identifications of the specimens were done on the basis of
keys proposed by Carpenter and Marques 71, Carpenter [18],
Richards % and by comparison with the specimens of the IF-
SULDEMINAS social wasp’s collection of the “Museu
Paraense Emilio Goeldi”, Belém, Para. The “vouchers” were
incorporated to the “IF-SULDEMINAS” collection,
Inconfidentes campus, Minas Gerais
(http://vespas.ifs.ifsuldeminas.edu.br) and in the “Colegdo de
Entomologia do Museu Paraense Emilio Goeldi”, Belém, Para.
The corroboration of the species was done by Professor Dr.
Orlando Tobias da Silveira, of the “Museu Paraense Emilio
Goeldi”, Belém, Para and Professor Dr. Sergio Andena, of the
“Universidade Estadual de Feira de Santana”, Bahia.

2.3 Literature Data
For the similarity analysis among the social wasp faunas

collected in the state of Minas Gerais, data of the areas of
Cerrado of the works by Elpino-Campos et al. B4, In
“Uberlandia” (15°57°46.57” S, 48°26°13.36” W and 19°09’
15.00” S, 48°23°01.04” W) and Simdes et al. B2, In the
“Reserva Biologica Unilavras-Boqueirdao” (21°20'01.62” S,
44°59'01.41” W); Rupestrian Field of the works by Prezoto
and Clemente B3l in the “Parque Estadual do Ibitipoca”
(21°40°00.67” S, 43°52°01.38” W) and Souza et al. 41, In the
“APA de S3o José€” (21°05°00.77” S 44°10°03.70” W); in
Semideciduous Seasonal Forest in the work by Souza et al. [29,
in the municipality of “Sdo Gongalo do Sapucai”
(21°53°21.23” S, 45°37°24.40> W) and “Parque Estadual
Serra do Brigadeiro” (20°42°58.55” S, 42°29°04.47” W); area
of Evergreen Broadleaf Forest, Atlantic Forest, of the work by
Souza et al. ¥l in the “Parque Estadual do Rio Doce”
(19°38'00.00” S e 42°31'00.00” W); transition area Cerrado
and Semideciduous Seasonal Forest of the works by Souza et
al. 8 in the region of “Mata do Bat” (21°12°00.01” S e 43°
54°56.44” W).

2.4 Data Analysis

The comparison among the social wasp fauna collected in the
state of Minas Gerais was made by cluster analysis (UPGMA)
by means of Jaccard’s similarity coefficient 7, which takes
into account the occurrence of the species in each area.

In similarity analysis only the species with identification to the
species level were used. Listed species only as "sp." in Souza
et al. B, Elpino-Campos et al. B!, In this work were not
included in the analysis. The identifications at the subspecies
level of the work of Elpino-Campos et al. BY, Souza et al. B4,
Souza et al. B3, Souza et al. 8, in this work were not
considered in analysis.

The analysis of Pearson (r) 8. Was used to establish possible
relationship of similarity among the faunas of social wasps of
nine areas studied in Minas Gerais with their distances using
the Statistica for Windows Software B%. In the analysis
accomplished, the level of significance (a) of 0.05 was
considered. The data of the distances (km) between the areas
were obtained by the "ruler” tool of Google Earth Pro 47,

3. Results

Thirty-five social wasps species distributed in 14 genera
belonging to the tribes Polistini (two species), Mischocyttarini
(eight species) and Epiponini (12 genera and 25 species) were
recorded (Table. 1).

Table 1: Social wasp species (Hymenoptera: Vespidae) and number of colonies found in the “Refagio da Vida Silvestre do Rio Pandeiros”,
northern Minas Gerais and their occurrence per season (+ present, but no record of colonia; - absence; F - Fall; Sp - Spring; S - Summer; W -

Winter).
Species “Mata Seca” Total of colonies
F Sp S W
Agelaia multipicta (Haliday, 1836) + - + + 0
Agelaia vicina (Saussure, 1854) 1 - + + 1
Apoica gelida (Van Der Vecht 1973) + 1 - 1 2
Apoica pallens (Lepeletier, 1836) - - 2 2
Apoica thoraxica (Buysson, 1906) + - - - 0
Brachygastra augusti (Saussure, 1854) + - - - 0
Brachygastra lecheguana (Latreille, 1824) 1 0 + 0 1
Brachygastra moebiana (de Saussure, 1867) + - - + 0
Chartergellus communis Richards, 1978 8 2 2 0 12
Chartergus globiventris (Saussure, 1854) 2 2 1 3 8
Clypearia angustior (Ducke, 1906) - - + - 0
Metapolybia cingulata (Fabricius, 1804) 7 2 2 1 12
Mischocyttarus cassununga (R. von lhering, 1903) 45 4 - 6 55
Mishocyttarus cerberus (Richards, 1940) - + - - 0
Mischocyttarus drewseni (Saussure, 1857) + - 6 - 6
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Mischocyttarus montei Zikan 1949 24 5 12 3 44
Mischocyttarus bertonii Ducke 1918 2 - 2 - 4
Mischocyttarus rotundicolis (Cameron, 1912) + - - 0
Mischocyttarus sp. 01 + + + - 0
Mischocyttarus sp. 02 + - + - 0
Parachartergus fraternus (Griboldo, 1892) 1 1 1 3 6
Parachartergus smithii (de Saussure, 1854) + 0 2 + 2
Polistes simillimus (Zikan, 1951) - - + - 0
Polistes subsericius (Saussure, 1854) + - - - 0
Polybia chysothorax (Lichtenstein, 1796) + - 1 - 1
Polybia ignobilis (Haliday, 1836) + 0 1 + 2
Polybia jurinei (Saussure, 1854) + 2 4 3 9
Polybia occidentalis occidentalis (Oliver, 1971) 18 12 23 17 70
Polybia sericea (Oliver, 1971) + - + + 0
Polybia punctata Buysson, 1908 - + - - 0
Polybia ruficips Schrottky, 1902 - 4 3 0 7
Protopolybia exigua exigua (Saussure, 1854) 13 4 17 4 38
Protopolybia sedula (Saussure, 1854) 1 2 1 2 6
Protonectarina sylveirae (Saussure, 1854) + 1 + 2 3
Synoeca surinama (Linnaeus, 1767) 1 2 5 2 10
Total colonies recorded by season 125 44 83 49 301

The species Parachartergus smithii (de Saussure, 1854),  Minas Gerais (Fig. 1) B% increasing to 104 the number of
Brachygastra moebiana (de  Saussure, 1867) and  known species for the state

Mischocyttarus montei Zikan 1949 were first recorded in

(http://vespas.ifs.ifsuldeminas.edu.br).

Fig 1: New Records of social wasp (Hymenoptera: Vespidae) in Minas Gerais State: 1. Parachartergus smithii (de Saussure, 1854), 2.
Brachygastra moebiana (de Saussure, 1867), 3. Mischocyttarus montei Zikan 1949. Scale bar 2mm.

The genus Mischocyttarus was the most representative in
number of species (eight spp.), followed by Polybia
Lepeletier (seven spp.), Apoica Lepeletier and Brachygastra
Perty (three spp. each), and Agelaia Lepeletier,
Parachartergus R. von lhering, Polistes and Protopolybia
Ducke (two spp. each). The genera Chartergus Lepeletier,
Chartergellus Bequaert, Clypearia Ducke, Metapolybia
Ducke, Protonectarina Ducke and Synoeca de Saussure
were represented by only one species each (Table. 1).

Three hundred and one colonies belonging to 22 species
were recorded (Table. 1). Among these, Polybia
occidentalis occidentalis (Olivier, 1791) nests (70 nests)
were the most abundant, followed by Mischocyttarus
cassununga (von lhering, 1903) (55 nests), M. montei (44
nests), Protopolybia exigua exigua (Saussure, 1854) (38
nests) and Synoeca surinama (Linnaeus, 1767) (10 nests).
The other species obtained records inferior to ten colonies
(Table. 1).

On the basis of the Jaccard similarity coefficient among
faunas of social wasps, some surveys done in the state of
Minas Gerais, it was possible to observe the formation of
basically two groups. One formed by the “Parque Estadual
do Rio Doce" region, area of evergreen forest, Atlantic
Forest %, and the other by the other areas 26381 and present
study. Greater similarity value between the composition of
the species of “Refugio da Vida Silvestre do Rio Pandeiros”

with “Mata do Bau” and “Parque Estadual Serra do
Brigadeiro” and “S@o Gongalo do Sapucai” “with around
33% of similarity, followed by Refugio da Vida Silvestre do
Rio Pandeiros” with “Uberlandia” (31%). The other areas
obtained similarity below 26% with “Refugio da Vida
Silvestre do Rio Pandeiros” (Fig. 2).

PERD

Mata do Ban

APA de S3o José

RBUB

PESB and SGS

PEIB

— Uberlandia

RVS do Rio Pandeiros

20 30 40 5) 80 70 80 90 100

Similarity (Jaccard Index %)

Fig 2: Dendrogram similarity Jaccard among the fauna of social
wasps eight areas studied in Minas Gerais.
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There was a significant negative relation between the

regression was considered low (r? = 0.4638, P = 0.00000)

distance and similarity among the faunas of social wasps, (Fig. 3).
but the percentage of variation of the data explained by the
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Fig 3: Correlation Pearson between the similarity (Jaccard) and the faunas of social wasps of nine areas studied in Minas Gerais with their
respective distances.

4. Discussion

The number of genera recorded in this study is the largest
for the state of Minas Gerais. In studies conducted in
different ecosystems of the state, this number has varied
between eight and eleven genera [25-33 35411,

The area of the present study is characterized as a transition
area between the Cerrado and Caatinga, which may have
contributed to the number of recorded genera. These
transition areas can provide vegetation heterogeneity, with
great richness of flora and vertical stratification, generating
variety of niches, enabling the occurrence of a lot of social
wasp species. This hypothesis is grounded on the fact of the
occurrence of some species such as Chartergellus communis
Richards, 1978, Chartergus globiventris (Saussure, 1854),
Metapolybia cingulata (Fabricius, 1804) and Polybia
ruficips Schrottky, 1902 recorded in the Cerrado in Minas
Gerais and in caatinga areas in various states of the
Northeast region B1-44],

The reason for Mischocyttarus to present the greatest wealth
of species is related to the fact that it is the largest genus of
social wasps, with 240 described species and cumulative
distribution stretching from southeastern Canada to northern
Argentina. One hundred and seventeen species are found in
Brazil and, among them, 78 are endemic [*71. In other studies
of Minas Gerais, taking into consideration different
ecosystems, the genus was also the most representative 2>
45]

The high representativeness of P. occidentalis occidentalis
as to the number of nests may be related to its wide
ecological tolerance, being regarded as one of the dominant
species in open ecosystems and under adverse conditions,
being very important in the structure of communities subject
to rigorous ecological conditions & 471, which would also
explain its lower frequency in other biomes of Minas Gerais,
the Semideciduous Seasonal Forest [“51. and Atlantic forest
331 where the water stress is lower relative to the “Mata
Seca’’.

The month of July is a transition period of the rainy period

to the beginning of the dry season and plants begin to shed
their leaves, a fact which positively reflected on the records
of social wasp colonies. The absence of leaves enabled the
viewing of the colonies while the air low humidity and high
temperatures influenced positively on foraging activity and
as at this time the availability of food resources decrease, the
distance covered for foraging may be longer by optimizing
the active search and making attractive traps an alternative
resource source, which makes them efficient in that period
[31-45]

The greatest similarity between the “Refugio da Vida
Silvestre do Rio Pandeiros”, “Uberlandia”, “Mata do Bati” e
“Parque Estadual Serra do Brigadeiro” and “S&o Gongalo do
Sapucai” may be related to the characteristics of the
vegetation, which is inserted in the transition area Cerrado
Semideciduous Forest. However, concerning the low
similarity to the “Parque Estadual do Rio Doce”, the latter is
formed by evergreen forest, with peculiar characteristics
which do not occur in other areas of Minas Gerais, featuring
high degree of endemism of the species, which has its
occurrence limited to this environment %1, Souza et al. [?6]
demonstrated and discussed factors that can influence the
similarity among the structures of assembly of social wasps
sampled in Minas Gerais. To the authors, factors such as the
particular characteristics of vegetation, climate, and the
distance between the areas are important factors in
determining the similarity among the composition of the
social wasp fauna.

On the basis of the data obtained, the “Mata Seca’’ is an
ecosystem important to the biodiversity of social wasps in
the state of Minas Gerais. Destruction or alteration of that
environment may negatively impact the diversity of those
insects in the state, so it is vital that further studies are
carried out in areas that house this phytophysiognomy which
has peculiar characteristics, to better known the assembly of
social wasps, especially those of occurrence restricted to
“Mata Seca”.
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