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 Diversidade e Estrutura de Comunidade de Vespas Sociais (Hymenoptera: Vespidae) em Três Ecossistemas da 
Ilha de Itaparica, BA

RESUMO - A estrutura e a composição de comunidades de vespas sociais associadas a três ecossistemas 
insulares com fisionomias distintas: Manguezal, Mata Atlântica e Restinga foram analisadas. Foram 
coletados 391 ninhos de 21 espécies de vespas sociais. A diversidade de vespas encontrada em cada 
ecossistema está significativamente correlacionada à diversidade de formas de vida vegetal encontrada 
em cada ambiente estudado (r2 = 0,85; F(1.16) = 93,85; P < 0, 01). A floresta tropical Atlântica foi o 
ecossistema com maior riqueza de vespas (18 espécies), seguida pela Restinga (16 espécies) e pelo 
Manguezal (8 espécies). 

PALAVRAS-CHAVE: Ecologia, Polistinae, manguezal, restinga, Mata Atlântica

ABSTRACT - We studied the structure and composition of communities of social wasps associated with 
the three insular ecosystems: mangrove swamp, the Atlantic Rain Forest and the ´restinga´- lowland 
sandy ecosystems located between the mountain range and the sea. Three hundred and ninety-one 
nests of 21 social wasp species were collected. The diversity of wasps found in each ecosystem was 
significantly correlated to the diversity of vegetation in each of the three physiognomies, (r2 = 0.85; 
F(1.16) = 93.85; P < 0. 01). The Tropical Atlantic Forest physiognomy had higher species richness (18 
species), followed by the restinga (16 species) and the mangrove (8 species) ecosystems. 

KEY WORDS: Ecology, Polistinae, mangrove swamp, restinga, Atlantic Forest

Biotic and abiotic factors are thought to influence 
community structure (Majer et al. 1994). The structure of 
social hymenopteran communities is usually characterized by 
simple ecological indices (Santos & Marques 1996, Aguiar & 
Martins 1997, Castro & Viana 1997), community ordination 
(Della Lucia et al. 1982), guild structure (Pleasants 1983, 
Santos et al. 1998), and nesting behavior (Gess 1981, Diniz 
& Kitayama 1994, Mechi 1996).

The variety of ecological and climatic conditions in 
tropical South America, allows the same social wasp 
species to have different nesting habits (Rodrigues 1968). 
Santos & Gobbi (1998) found distinct nesting habits among 
populations of Polistes canadensis (L.) living under different 
climatic conditions.

The Brazilian seacoast is a heterogeneous geomorphologic 
complex with lowlands and a mountain range that roughly 
follows the sea line (Ab’Saber 1966). The natural 
environment diversity on the coast and its ecological zones 
also house distinct biological communities. Mangroves 
(marine transitional ecosystems) are harbor life forms that 
live under the saline stress caused by tidal movements. 

Restingas are lowland sandy ecosystems located between 
the mountain range and the sea; they can be closer or farther 
from the sea. The largest formation in the Brazilian eastern 
seacoast is the Atlantic Rain Forest, an arboreal ecosystem 
characterized by high biodiversity and significant altitudinal 
gradients.

Life forms associated with coastal and insular environments 
are highly influenced by harsh environmental conditions. 
According to Begon et al. (1996), one of the main factors 
affecting population distribution in coastal environments 
is the ability to explore different zonations and live under 
adverse ecological conditions.

Social wasps build nests and are foragers (Spradbery 
1973). For these reasons, social wasps can be considered semi-
sessile organisms with some fidelity to their environments, 
which makes them highly appropriate for community 
structure studies (Heithaus 1979, Santos 2000).

In this study, we compare wasp communities living in 
three insular ecosystems located on Itaparica Island, Bahia 
State, Northeastern Brazil: the mangrove, the restinga, and 
the Atlantic Rain Forest.
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Material and Methods

The study was conducted in three ecosystems on Itaparica 
Island, Baía de Todos os Santos (12o53’S; 38o40’W), Bahia 
State, Brazil. The sites were the mangrove, the restinga, and 
the Atlantic Rain Forest. Three transects from each ecosystem 
were sampled (2 km x 10 m = 20,000 m2). Samples were 
collected from January 2000 to January 2003, with nine 
sampling periods per environment and a total of 27 collections 
in 216h of field work (72h per ecosystem). 

Each collection lasted 8h; meanwhile, we estimated the 
vegetation structural complexity and wasp diversity in each 
environment. The presence of social wasps in each ecosystem 
was registered after collecting the specimens directly on the 
nests found in loco. 

Species richness, Shannon’s diversity (H’), evenness 
(J’), and Sorensen communities´ similarity were analyzed. 
The abundance data were based on the number of nests 
with active colonies in each environment, following the 
methodology described in Silveira Neto et al. (1976) and 
Ludwig & Reynolds (1988). 

The structural complexity of the vegetation was estimated 
after classifying plant communities according to Raunkiaer 
(1934). The plants were characterized as Epiphytes (Ep), 
Phanerophytes (Fn), Chamaephytes (Ch), Hemicryptophytes 
(Hm), Cryptophytes (Cp), or Therophytes (Tr). All plants 
found in the transects were sampled.

The effect of plant structural diversity on social wasp 
diversity was assessed by a regression analysis that considered 
the diversity (H’) of plant life forms as an estimator of social 
wasp diversity (H’) in each transect.

Results and Discussion

We collected 21 wasp species from 391 nests (Table 1). 
The Atlantic Rain Forest had the highest species richness (18 
species) (S´), and was followed by the restinga (16) and the 
mangrove (8 species) (Table 2).

The tribe Mischocyttarini (genus Mischocyttarus) was 
the least representative in all three environments, with 3.3% 
of the nests. These were followed by the Polistini tribe 
(genus Polistes) (29.4%), and the Epiponini tribe (all other 
genera encompassing), with 67.3% of the nests sampled. The 
Epiponini colonies also were the far more abundant tribe and 
had the highest wasp population. Colonies of Mischocyttarini 
and Polistini had had a few dozens of individuals, whereas 
an Epiponini colony could have millions of individuals 
(Richards 1978, Ross & Matheus 1991, Sakagami et al. 1996) 
(Table 1). The abundance of Epiponini nests and individuals 
in the colonies indicates the importance of this tribe for the 
environments under study.

The physiognomic differences among the mangrove, 
the restinga, and the Atlantic Rain Forest corresponded to 
differences in the composition of social wasp communities. 
Mangrove vegetation was almost exclusively formed by three 
Phanerophytes plants species (77% of all vegetation), with 
little variation in nesting substrate. The restinga physiognomy 
was somewhat heterogeneous, with areas of low bushes 
(predominantly Chamaephytes) and open scrub. The Atlantic 

Rain Forest was relatively more complex and had a wider 
variety of plant life forms (Fig. 1).

We found a significant relationship between diversity of 
plant life-forms (H´) and diversity of wasp species (H’) (r2 = 
0. 85; F(1.16) = 93.85; P < 0. 01) (Fig. 2). The high number 
of species in the Atlantic Rain Forest can be explained by its 
environmental heterogeneity and more realized niches. On the 
other hand, mangroves were structurally more homogeneous 
and presented lower wasp diversity and higher dominance. 
The similarity analysis suggests that wasp communities in the 
restinga and the Atlantic Rain Forest are more similar to each 
other than they are to wasp communities in the mangrove 
habitat (Table 1, Fig. 3).

Besides the lower vegetation diversity, the mangrove 
and the restinga areas are under strong pressure of the harsh 
ecological factors (air humidity, salinity, temperature, and 
aridity) that makes the settling of most species difficult and 
favors the dominance of opportunistic species. We found 
several differences in the range of ecological factors in the 
three areas. In the Atlantic Rain Forest, the ecological factors 
remained stable throughout the study, with low variations 
in temperature and air humidity. The range of variation in 
ecological factors in restingas and mangroves varied at a 
wider range (Fig. 4).

Although some wasp species build nests in only one 
environment, their foraging area includes neighboring 
ecosystems. Polistes carnifex (Fabricius) and Synoeca 
cyanea (Fabricius), for instance, whose nests were restricted 
to the restinga and the Atlantic Rain Forest, were also found 
foraging in mangrove areas.

Some of the main factors affecting island diversity of 
species are: the relationship between migration and extinction 
rates (McArthur & Wilson 1967), island size (Lack 1969), 
and habitat heterogeneity (Simberloff & Abele 1976). Begon 
et al. (1996) argue that the analysis of habitat effect on 
diversity should focus on habitat structure instead of only on 
the effects of area on diversity. Plant life diversity is closely 
related to habitat complexity.

In general, vegetation is the main substrate for founding 
social wasp colonies. Heterogeneous substrates may enhance 
the coexistence of a larger number of species. Species such 
as Angiopolybia pallens (Lepeletier) and S. cyanea can only 
be found in environments with specific nesting conditions 
(Marques 1996, Santos 2000). On the other hand, Polistes 
canadensis (L.) and Polybia ignobilis (Haliday) can change 
their nesting habits according to environmental conditions 
and the available substrata (Santos & Gobbi 1998, Santos 
2000). Lawton (1983) and Santos et al. (2000) have shown 
that structurally complex environments have more realized 
niches for the settling and survival of a larger number of 
species.

The number of species in a community is highly influenced 
by the number of realized niches, which reflect the environmental 
structural heterogeneity. However, species diversity is ultimately 
determined by species tolerance to physical conditions (the 
fundamental niche) and by species interactions with other 
organisms (the realized niche). Hence, if communities are 
organized by such interactions, then the manner and degree of 
organization lead to differences in size and shape of the realized 
and fundamental niches (Giller 1984).
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and air humidity, thus affecting social wasp communities. 
Some communities will only nestle under certain structural 
conditions, selecting the open or closed shapes and the kinds 
of vegetation structure (such as shape and arrangement of 
leaves) (Nauman 1975, Dejean et al. 1998, Santos et al. 
1998).

In our study, differences in local wasp diversity were 
related to differences in habitat structure. Still another 
important factor to be considered is the ecological tolerance 
of different species of wasps: populations with wider 
ecological tolerances and under stronger pressure by harsh 
ecological factors (salinity, temperature and aridity), could 
quickly colonize the area and impose strong dominance on 
communities in which they participated.

Our data are consistent with results from studies on 
the structure of communities of social wasps conducted in 
the ‘caatinga’ (dry scrub), the ‘cerrado’ (bush land), and 
the Continental Rain Forest. Santos (2000) has shown that 

Fig. 3. Relationship between plant structural diversity and 
diversity of social wasps in insular ecosystems. Itaparica Island, 
Bahia, Brazil. January 2001 - January 2003. Analyses based on 
number of colonies found. Twelve of twenty-seven points are 
not seen in the graph due to data overlap.

Fig. 2. Similarity dendogram of species among communities 
of social wasps in three ecosystems. Itaparica Island, Bahia, 
Brazil. January 2000 - January 2003. Analyses based on the 
number of colonies found.
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Ecosystem Richness (S) Equitability (J’) Diversity (H’)
Mangrove 8 0.79 1.64
Restinga 16 0.81 2.25
Rain forest 18 0.90 2.61

Table 2. Species richness (S), Pielou´s Evenness index 
(J’), and Shannon´s diversity index (H’) of social wasps in 
three insular ecosystems. Itaparica Island, Bahia, Brazil. 
January 2000 - January 2003. Analyses based on the number 
of colonies found.

Fig. 1. Spectrum of plant life-forms found in three insular ecosystems, Itaparica Island, Bahia, Brazil. January 2000 – January 
2003. (Raunkiaer’s Method, Ep = Epiphytes, Fn = Phanerophytes, Ch = Chamaephytes, Hm = Hemicryptophytes, Cp = Cryptophytes, 
Tr = Therophytes).

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mangrove

Restinga

Rain forest

Fn Ch Hm Cp Tr Ep

The vegetation structure influences directly both 
fundamental and realized niches of communities of social 
wasp. Besides providing support for nesting, glucidic 
resources, resources to build nests, and for the hunting area, 
vegetation can influence the amount of shading, temperature, 
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species such as Apoica pallens (Fabricius), Brachygastra 
lecheguana (Latreille), P. canadensis, P. ignobilis, Polybia 
occidentalis (Olivier), Polybia paulista Ihering, Polybia 
sericea (Olivier), and Protonectarina sylveirae (Saussure) 
have wide ecological tolerance and are generally dominant in 
open ecosystems and under harsh environmental conditions 
such as the dry scrub. Thus, these species are highly important 
in the structure of simpler communities or under harsh 
ecological conditions. 
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