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INTRODUCTION

1 - Introduction

Over half a century of exploitation, the Atlantic forest went
through a process of environmental degradation that re-
sulted from severe anthropic impacts. It has experienced
a reduction of up to 90% in its natural area, followed by
an incredible drop of species diversity (21). Currently, the
Atlantic Forest is considered a hotspot, a priority area for
conservation, due to its high degree of endemism and to the
severity of its environmental impacts, still in acceleration
(17).

Contrary to this trail of destruction, there have been sev-
eral projects aiming at the recovery of the Atlantic Forest.
These efforts are directed, basically, upon two work fronts:
environmental awareness and reforestation (20, 11). The
latter consists of replanting native species in degraded ar-
eas in order to recompose the original diversity of the At-
lantic Forest. Those efforts are presently well - known, hav-
ing achieved significant success in several ecosystems (29).
However, there is a great need for monitoring the diversity
of species throughout the regeneration process. In face of
the impossibility of evaluating all the ecosystem, specific
taxa have been used, known as bioindicators (4).

Ants, in comparative terms, are especially appropriate
bioindicators since they present high abundance of individ-
uals and high global and local species richness; besides pre-
senting specialized niches, wide geographic distribution and
being easily sampled and sorted bymorph - species, they are
also sensitive to environmental changes (14, 25). Several lo-
cal - scale studies of ant communities have shown to be
valuable tools for evaluating the environmental conditions
of forests, savannas and post - fire areas, as well as patterns
of land use (15, 6, 27, 10). Moreover, (25) suggest that ant
species richness is potentially useful to assess the biodiver-

sity of invertebrates as a whole. Accordingly, ground ant
communities are the best bioindicators for plants and but-
terflies in forests of Venezuela (19, see also 1).In this study
we provide data from the ant fauna in the restored Atlantic
forest.

OBJECTIVES

The main goal of our study was to test the hypothesis that
the ant fauna is closely related the structural complexity of
the habit. Thus, we expect great ant species richness in the
older, more structurally complex fragments.

MATERIAL AND METHODS

2 - Material and Methods

2.1-Sampling and processing of the collected material

This study was carried out between May 12th and May
15th, 2004 in the Bulcão Farm, coordinates 41004’20.3”W,
19030’08.1”S”, located in the province of Aimorés, in the
Vale do Rio Doce region, Minas Gerais state.

Eighteen sites, from three different successional stages, were
sampled : I) four of early stage (3 - 5 years), represented
by abandoned pastures with Brachiaria sp. (Poaceae)
and sparse trees; II) seven of intermediate stage (10 - 15
years), with dense brushwood; III) seven of intermediate
stage (10 - 15 years) under Myracrodruon urundeuva Allen
(Anacardiaceae) dominance. In each site, a 100 - meter long
transect was randomly positioned, along which 20 Sardine
baits - ten on the soil and ten on the vegetation (around
1m above ground) - were simultaneously placed every 10
meters (see 22). All the ants around the baits were manu-
ally collected after one hour. The sampling was carried out
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during the daytime from 8am to 5pm. The “sardine bait”
method is frequently used for sampling both soil and vege-
tation ants, as it is cheap, simple and expedient. However,
due to the method’s selectivity to certain ant species, the
species richness is underestimated (3).

For instance, some canopy ants and other restricted - habit
species, were not sampled. All the sampled ants were packed
in a 2 liters plastic bag, taken to the lab for triage, fixed
in 70% alcohol and sorted into morph - species. The ants
were identified in the Myrmecology Laboratory at the Re-
search Center of Cacau. Since the data did not present nor-
mality, the richness differences between successional stages
were tested using the Kruskal - Wallis test, whereas the T -
Test paired was used to compare ground and above - ground
species richness (30).

RESULTS AND DISCUSSION

3-Results and Discussion

Thirty - three ant species were sampled over the three dif-
ferent succession stages in Bulcão Farm, with 21, 30 and 23
species found, respectively, in the early, intermediate and
intermediate under M. urundeuva dominance stages. Some
species occurred only in a single succession stage: Atta sex-
dens rubropilosa Forel, Camponotus melanoticus Emery and
Wasmannia rochai Forel only occurred in the early stage;
Brachymyrmex sp.1, Brachymyrmex sp.2, Crematogaster
erecta Mayr, Pheidole diligens Smith, Pseudomyrmex ocula-
tus Fr. Smith, Pseudomyrmex schuppi Forel, and Wasman-
nia auropunctata Roger only in the intermediate stage; and,
Cardiocondyla obscurior Wheeler, Pogonomyrmex naegelii
Forel and Pseudomyrmex gracilis Fabricius occurred exclu-
sively in the intermediate stage under M. urundeuva dom-
inance. Sixteen species occurred simultaneously in all the
succession stages. Four subfamilies were registered in the
three succession stages: the Myrmicinae prevailed, rep-
resenting 48% of the sampled species, whereas Fomicinae
(30%), Pseudomyrmecinae (15%) and Ectatomminae (6%)
occurred in a lower frequency. There were no significant
differences in species richness between the succession stages
(Kruskal - Wallis H = 2.39; p = 0.30). The ground richness
of ant species was 1.6 times higher than the above - ground
(T - Test = 2,16, p = 0,04).

The overall ant species richness estimated for Bulcão Farm
was considered low compared to the diversity parameters
of the Atlantic Forest, which holds one of the most diverse
ant populations in the world (5, 7, 9, 13, 24). Other studies
carried out in tropical and subtropical areas observed ant
communities of 300 - 500 species (25). Even in studies of dis-
turbed or under - rehabilitation areas, using similar method-
ologies, the ant species richness found was higher than the
one found in the present study. In Eucalyptus plantation
and in a secondary Atlantic Forest, (26) observed a total
of 64 species of ants. In rehabilitation areas of Amazonian
Forest, (23) found a total of 85 ant species.

The main factors behind ant diversity are the variety of
nest sites, the amount of available food, foraging area and
interspecific competition (2, 18, 25). The specialization to
nidification sites plays a key role in ant species diversity. In
the tropics, dead trunks and fallen branches on the ground

are very suitable nesting sites, allowing the ant fauna to
diverge and specialize to the different substrates. Contrar-
ily, in temperate regions, the ground is the only safe place
for most colonies to stand over the winter, excepting a few
species that build their nests in living trees. Such diversity
patterns can be extrapolated to the present study. In this
hypothesis, deforesting action reduces the number of niches,
through the destruction of nidification sites, such as trunks,
and by reducing food resources, like extra - floral nectaries
and associations with Hemipterans.

The difference in ant richness between the different succes-
sion stages was not statistically significant. We believe that
the higher environmental heterogeneity of the intermediate
succession stages was not sufficient to cause differences in
the ant species richness. However, a study of similar fo-
cus in the same area, but using insect galls as bioindica-
tors (see 16), did find significant differences in gall species
richness between the three succession stages. (16) verified
that in the intermediate stage under Myracrodruon urun-
deuva dominance, the richness of galling insects was lower
than in the intermediate stage. The authors even argue that
the alelochemical effects of Myracrodruon urundeuva proba-
bly impeded the establishment of other plants, reducing the
complexity and creating a negative impact on the associated
herbivores. In this study, as we have not found significant
differences in the ant species richness between the areas, we
refute (16) hypothesis. However, those methods of baiting
and manual collecting might not have been sufficient to re-
veal the ant richness of the studied areas. Comparing 17
collecting methods, (8) concluded that a single method is
unsatisfactory for sampling the ant richness of one region,
which requires a combination of methods. Winkler extrac-
tor and pitfall traps are the most efficient methods and most
indicated for the general collecting protocols.

CONCLUSION

4-Conclusion

Some studies suggest the use of different bioindicators for as-
sessing and monitoring degraded or under restoration areas,
since different taxa can lead to contradictory results (28).
The richest areas can vary according to the analyzed (25).
The fact that we found results contradicting those found
by (16) for gall insects., in the same region, reinforces the
need for using different taxa for assessing and monitoring
purposes, since each one should reflect different ecological
connectivities (12).
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no ecótono Mata de Cipó, Domı́nio da Mata Atlântica, BA,
Brasil. Acta Biologica Leopoldensia 26: 249 - 257, 2004.

6. Carvalho, K. S. & H. L. Vasconcelos. Forest fragmenta-
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em São Paulo, Brasil. Revista de Agricultura 81: 55 - 70,
2006.

14. Majer, J. D.. Ants: bioindicators of mine site reha-
bilitation, land use and land conservation. Envinmental
Management 7: 375:383, 1983.

15. Majer, J. D.. Ant recolonization of rehabilitated baux-
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