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Abstract 

We compared the ant assemblages from four very heterogeneous habitats over a short-distance elevational gradient of 
vegetation (due to the presence of an inselberg) at the Nouragues Research Station, French Guiana. We focused on litter-
dwelling ants, combining the use of pitfall traps and the Winkler method according to the Ants of the Leaf Litter Proto-
col. This permitted us to note (1) a high leaf-litter ant diversity overall and a decreasing diversity gradient from the 
lowland rainforest to the top of the inselberg, and (2) differences in species density, composition and functional struc-
ture. While the ant assemblages on the plateau and inselberg can be considered functionally similar and typical of an 
Amazonian rainforest, that of the transition forest, relatively homogenous, rather corresponded to an ant fauna typical 
of open areas. By contrast, the liana forest assemblage was unexpectedly richer and denser than the others, sheltering a 
litter-dwelling ant fauna dominated by numerous and abundant cryptic species. These taxonomical and functional dissi-
milarities may reflect the influence of the environmental heterogeneity, which, through variable abiotic conditions, can 
contribute to maintaining a notably rich ant biodiversity in these Neotropical habitats. 

Key words: Litter-dwelling ant communities, taxonomic and functional structure, functional groups, local scale, habitat 
heterogeneity, diversity gradient, pristine Amazonian rainforest. 

Myrmecol. News 19: 43-51 (online 9 July 2013) 
ISSN 1994-4136 (print), ISSN 1997-3500 (online) 

Received 30 October 2012; revision received 12 April 2013; accepted 22 May 2013 
Subject Editor: Ivette Perfecto 

Sarah Groc (contact author; current address) Heraldo L. Vasconcelos, Instituto de Biologia, Universidade Federal de 
Uberlândia (UFU), C.P. 593, 38400-902 Uberlândia, Minas Gerais, Brazil. CNRS; Écologie des Forêts de Guyane 
(UMR-CNRS 8172), Campus Agronomique, BP. 709, 97379 Kourou cedex, France. E-mail: groc.sarah@gmail.com 

Jérôme Orivel CNRS; Écologie des Forêts de Guyane (UMR-CNRS 8172), Campus Agronomique, BP. 709, 97379 
Kourou cedex, France. 

Jacques H.C. Delabie, U.P.A. Laboratório de Mirmecologia, Convênio UESC / CEPLAC, C.P. 7, 45600-000 Itabuna, 
Bahia, Brazil. 

Fernando Fernández, Instituto de Ciencias Naturales, Universidad Nacional de Colombia. Bogotá D.C., Colombia. 

Maurice Leponce, Biological Evaluation Section, Royal Belgian Institute of Natural Sciences, 29 rue Vautier, B-1000 
Brussels, Belgium. 

Rogerio Silvestre, Universidade Federal da Grande Dourados, UFGD, Laboratório de Ecologia de Hymenoptera – 
HECOLAB, 79.804-970 Dourados, Mato Grosso do Sul, Brazil. 

Alain Dejean, CNRS; Écologie des Forêts de Guyane (UMR-CNRS 8172), Campus Agronomique, BP. 709, 97379 Kourou 
cedex, France. Université de Toulouse, UPS (Ecolab), 118 route de Narbonne, 31062 Toulouse Cedex 9, France. 

Introduction 
In the context of environmental studies, there is a grow-
ing consensus that species richness alone cannot appro-
priately describe the differences in community structure and 
the mechanisms involved in species coexistence and eco-
system processes (HOOPER & al. 2002, 2005). But biodi-
versity is a complex concept composed of multiple com-
ponents, beyond the number of species (PURVIS & HECTOR 
2000, DEVICTOR & al. 2010). Among them, one of the 
most currently popular is taxonomic diversity (TD) (HOO-
PER & al. 2005). Nonetheless, there is increasing interest 

in functional diversity (FD); i.e., the value, range, distri-
bution and relative abundance of the functional characte-
ristics of organisms in a community (HOOPER & al. 2005, 
DE BELLO & al. 2006, MAYFIELD & al. 2010). FD, along 
with functional richness and redundancy, is one of the com-
ponents of the functional structure (i.e., the composition 
and diversity of functional traits; MOUILLOT & al. 2011) 
of communities. 

FD can reveal why biodiversity changes in response to 
environmental change, as well as how biodiversity influ-
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ences ecosystem functioning (DIAZ & CABIDO 2001). It 
also enables us to understand the link between the charac-
teristics of communities and ecosystem functions and ser-
vices (CORNELISSEN & al. 2003, LAVOREL & al. 2007). 
One of the classic FD approaches consists in measuring 
functional richness by estimating the functional group num-
ber in the community, a functional group being a subset 
of species sharing similar trait profiles in a given assem-
blage (PLA & al. 2012). 

Of particular importance are the vast areas of biodi-
versity that involve small organisms, such as arthropods, 
which are important drivers of ecosystem processes. Among 
the terrestrial entomofauna in tropical rainforests world-
wide, ants are highly diversified and represent one of the 
most dominant groups of insects both in terms of biomass 
and number of individuals (HÖLLDOBLER & WILSON 1990, 
DUNN & al. 2009). Moreover, they play a major ecological 
role and are sensitive to environmental changes (HÖLL-
DOBLER & WILSON 1990, HOFFMANN & ANDERSEN 2003), 
and so can be valuable indicators of changes in the in-
tegrity and biological functioning of ecosystems (LAVELLE 
& al. 2006). They have been widely studied in this con-
text, but far more in Australia (for reviews, see HOFF-
MANN & ANDERSEN 2003, UNDERWOOD & FISHER 2006) 
than in either Central or South America, for example (BES-
TELMEYER & WIENS 1996, DELABIE & al. 2000a, SILVES-
TRE & al. 2003, HERNÁNDEZ-RUIZ & al. 2009, RYDER 
WILKIE & al. 2010, SILVA & BRANDÃO 2010, FERGNANI 
& al. 2013). 

Recently, an increasing number of surveys has enabled 
us to considerably expand our understanding of the Amazo-
nian ant fauna diversity (VASCONCELOS & VILHENA 2006, 
MERTL & al. 2009, RYDER WILKIE & al. 2009, VASCON-
CELOS & al. 2010, RYDER WILKIE & al. 2010, SOUZA & 
al. 2012); however, most of these studies only focused on 
species richness, diversity and / or composition. Moreover, 
only two studies to date have focused on French Guianese 
ground-dwelling ant assemblages (DELABIE & al. 2009, 
GROC & al. 2009). Thus, there is little current literature 
dealing with the functional structure of Neotropical ant 
communities and literature focusing on Amazonian ant 
communities is virtually nonexistent (RYDER WILKIE & al. 
2009, 2010). In this context, the present study aims to in-
vestigate and compare the diversity and compositional and 
functional patterns of the leaf-litter ant communities in 
French Guianese forests. The ant communities were studied 
along a gradient of vegetation over a small geographic scale 
which enabled us to quantify the turnover of litter-dwelling 
ant communities based on the forest facies. 
Material and methods 
Study sites 
The Nouragues Research Station (NRS) is located in the 
Balenfois Mountains, French Guiana. It is mainly domi-
nated by hills covered by an expanse of dense forest that 
has remained uninhabited for over two centuries. This site 
is particularly interesting and remarkable for its granitic 
inselberg, a tabular rocky outcropping rising abruptly from 
the surrounding rainforest to 430 m above sea level (BRE-
MER & SANDER 2000). As vegetal cover is influenced by 
variations in climate, geomorphology, soil fertility and to-
pography over a small scale, one can find a variety of ha-
bitats and a succession of vegetal formations even within 

relatively short distances of hundreds of meters from one 
another. Four different forested environments were sam-
pled first in March 2006 and then in October 2009: a liana 
forest; a wide, forested plateau; a low transition forest and 
the inselberg's summit (hereafter FL, GP, FT, and IN, re-
spectively). For a more detailed description of the study 
sites, see GROC & al. (2009). 

Experimental protocol 
The Winkler method (see BESTELMEYER & al. 2000) was 
used because it is highly recommended for invertebrate in-
ventories in forested habitats where litter abounds (FISHER 
1999, DELABIE & al. 2000b). We collected ant workers 
from a series of 1 m2 leaf-litter samples that were then 
weighed. As it is essential to combine several sampling 
methods to come as near as possible to an exhaustive in-
ventory of the litter-dwelling ant fauna (DELABIE & al. 
2000b), we also used pitfall traps during the second field 
campaign (BESTELMEYER & al. 2000). 

We applied the "Ants of the Leaf Litter" (ALL) Proto-
col (AGOSTI & ALONSO 2000) which suggests using a mi-
nimum of 20 sampling points separated by 10 m intervals 
to collect at least 70% of the ant fauna at a given site. We 
selected 50 sampling points in all of the habitats, except 
for the inselberg forest (only 20 sampling points) given its 
relatively small size. Thus, during the two field cam-
paigns, two sets of 170 Winkler samples were collected and 
170 pitfall traps were set, resulting in 510 ant samples. 

All of the ant samples were preserved in 70% ethanol. 
For each sample, at least one individual per species or 
morphospecies was pinned and mounted in order to cons-
titute a reference collection resulting in a total of 3,414 
individuals (or 1,270, 957, 782 and 405 morphospecies per 
liana, plateau, transition, and inselberg forest sampled, re-
spectively). We focused our analysis on the worker caste 
since alates are difficult to identify. The ants were sorted to 
species or morphospecies and the genera identified based 
on the method developed by BOLTON (1994). Voucher spe-
cimens were deposited in the Laboratório de Mirmecolo-
gia, Cocoa Research Centre CEPEC / CEPLAC (Ilhéus, 
Bahia, Brazil) and in the Royal Belgian Institute of Natu-
ral Sciences (RBINS; Brussels, Belgium). 

Data analysis 
Richness, diversity and species composition. Four spe-
cies × sample presence / absence matrices (one per habi-
tat) were analyzed and compared between the four forests. 
Because ants are social insects, incidence data are preferred 
over abundance to avoid bias due to sampling near nests and 
trails (LONGINO 2000). Thus, only species occurrences 
(i.e., the number of times that a given species was collect-
ed at a sampled site) were taken into account, and the 
percentages of the relative number of species occurrences 
per sample (i.e., for a given species: total number of oc-
currences in a given habitat / sample number × 100) were 
used as a proxy for ant abundance (LONGINO 2000, LE-
PONCE & al. 2004). 

EstimateS 7.5 software (COLWELL 2005) was used to 
produce sample- and individual-based rarefaction curves 
with the Coleman method (sensu GOTELLI & COLWELL 
2001), representing the cumulated rarefied number of spe-
cies according to the number of samples and species oc-
currences, respectively (LEPONCE & al. 2004). The curves 
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and their standard deviations (SD) were plotted for the 
real number of samples (N = 150 for the liana, plateau, 
and transition forests, and N = 60 for the inselberg forest) 
and for N = 60 samples for each habitat to (1) estimate 
and standardize the comparison of ant sampling efficiency 
for each habitat and (2) compare the patterns of species 
density (i.e., the number of species per unit area – in this 
case, 1 m2) and richness between habitats (GOTELLI & 
COLWELL 2001). The estimated number of species was al-
so calculated using the Chao2 estimator. Because the order 
in which each sample is added influences the shape of 
these curves, the matrices of species occurrences were 
treated with 100 randomizations of the sampling order 
without replacement (COLWELL & al. 2004). All of the 
rarefaction curves were plotted with Sigmaplot software 
(BRANNAN & al. 2002). 

We used Simpson's diversity index (1 - D) with a 95% 
confidence interval (CI) to analyze the α-diversity and 
evenness (E1 / D) of the ant species in the four habitats, and 
all possible inter-habitat comparisons were statistically tested 
using a bootstrapping procedure with 1000 randomiza-
tions. The overdependence of the various published diver-
sity indices on sampling effort is stated as one of the 
fundamental difficulties in all fields of biodiversity assess-
ment (WARWICK & CLARKE 2001). Simpson's index is a 
notable exception making it one of the most meaningful 
and robust indices currently available (MAGURRAN 2004). 
Its evenness measurement is not sensitive to species rich-
ness and is particularly useful when symmetry between 
rare and abundant species is required (SMITH & WILSON 
1996). Moreover, the difference between the average spe-
cies density per sample was tested using a Kruskall-Wallis 
test. 

The similarity in the taxonomic composition of each 
sampled ant community from the four forests was then as-
sessed and represented by agglomerative dendrograms pro-
duced by an UPGMA cluster analysis. These dendrograms 
were based on the Sørensen and Bray-Curtis distances for 
presence / absence and relative abundance data, respec-
tively. Past software (HAMMER & al. 2001) was used to 
compute the diversity indices and to build all of the den-
drograms. In addition, the relationship between the number 
of species and the number of forested habitats occupied 
was plotted. 

Functional structure of ant assemblages. Information 
regarding diet, foraging and nesting habits was used to 
create one functional group matrix. Species were placed 
into functional groups based on recent classifications for 
Neotropical ants (SILVESTRE & al. 2003, BRANDÃO & al. 
2009, SILVA & BRANDÃO 2010) and on personal field ob-
servations. Species belonging to the same genus and for 
which detailed dietary and nesting information are known 
were distributed widely within the functional group matrix; 
species belonging to rare, cryptic genera for which no bio-
logical or ecological information is available were placed 
into one functional group. The Acropyga genus, repre-
sented by few species because of its specialized ecology 
(i.e., they are obligate coccidophile ants), were not consid-
ered. The matrix was composed of nine groups comprising 
two groups of fungus-growers (i.e., leaf-cutter ants and cryp-
tobiotic attines), three groups of omnivores (i.e., ground-
nesting, generalist-nesting, and arboreal omnivorous ants) 
and four groups of predators (i.e., ground-dwelling gene-

ralist, ground-dwelling specialist, raid-hunting, and arbore-
al predators) (for details on the species in each functional 
group, see Appendix S1, as digital supplementary material 
to this article at the journal's web pages). Then, the values 
for the relative species richness and abundance per func-
tional group (%) were used to produce agglomerative den-
drograms (UPGMA; the Bray-Curtis distance) in order to 
compare the functional composition of each ant fauna from 
each forest sampled. 

Results 
A total of 284 ant species belonging to 54 genera from 
nine subfamilies was collected (for a list of species col-
lected in each forest type, see Appendix S2 as digital sup-
plementary material to this article at the journal's web 
pages). The most diversified subfamilies were the Myrmi-
cinae, Ponerinae, and Formicinae. The most speciose and 
abundant genus overall was Pheidole and the most abun-
dant species was Pyramica denticulata (MAYR, 1887) (Ap-
pendix S2). In all of the forests sampled, only a small 
fraction of the most frequent species was responsible for 
the greatest part of the overall ant abundance (i.e., species 
for which the occurrence number was greater than 50 such 
as Basiceros betschi (PERRAULT, 1988), Crematogaster 
carinata MAYR, 1862, Crematogaster limata SMITH, 1858, 
and P. denticulata), all ubiquitous in our study sites (Ap-
pendix S2). 

An examination of the sample-based rarefaction curves 
(Fig. 1a) and the Chao2 values (Tab. 1) indicated that a 
representative part (ca. 77%) of the leaf-litter ant fauna 
present at the NRS was actually sampled. The sample-based 
rarefaction curves also indicated that the liana forest pre-
sented the greatest density of species, followed by the for-
ested plateau, the transition forest and the inselberg forest. 
However, an analysis of the individual-based rarefaction 
curves (Fig. 1b) showed that, with the exception of the 
inselberg forest, all of the forests presented a similar spe-
cies richness. Despite presenting a lower species richness, 
the inselberg forest had a greater evenness of ant species 
(eveness (E(1 - D)) and the 95% confidence interval (IC): 
E(1 - D) Liana forest = 0.47 (0.47 - 0.52); E(1 - D) Forested plateau = 
0.50 (0.50 - 0.56); E(1 - D) Transition forest = 0.51 (0.51 - 0.58); 
E(1 - D) Inselberg = 0.61 (0.59 - 0.68)).  

Consequently, the Simpson's diversity index was quite 
similar between the four forest types (diversity (1 - D) and 
the 95% confidence interval (IC): (1 - D) Liana forest; Forested plateau 
= 0.98 (0.97 - 0984); (1 - D) Transition forest; Inselberg plateau = 
0.97 (0.97 - 098)). 

In terms of the average number of species recorded per 
sample (1 m2 of leaf-litter), there were significantly more 
species in the liana forest than in the other forests and 
more species in the forested plateau and the inselberg for-
est than in the transition forest (Tab. 1; Kruskall-Wallis: 
H = 47.85, P < 0.001; for details of the Mann-Whitney 
test U values for pairwise habitat comparisons, see Appen-
dix S3 as digital supplementary material to this article at the 
journal's web pages). 

In terms of taxonomic composition, the inselberg for-
est sheltered the most distinct ant fauna, whereas that of the 
plateau and liana forests were the most similar to each 
other. This pattern was observed both for the analysis using 
presence / absence data as well as for that using data on 
species abundances (Fig. 2a, b). However, even between       
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Fig. 1: Sampled- and individual-based species rarefaction curves representing the cumulated number of rarefied species 
(Coleman) depending on (a) the number of samples (± SD) and (b) the number of occurrences (± SD) for each forest 
sampled (GP, FL, FT and IN refer to grand plateau, liana, transition and inselberg forest, respectively). 
 
Tab. 1: Number of samples, taxonomic characteristics for an observed and a rarefied number of species (for N = 60 sam-
ples), Chao2 estimations and average species density by sample for the ant faunas at the Nouragues Research Station 
and for each forest sampled. 

 Liana  
forest 

Forested 
plateau 

Transition 
forest 

Inselberg 
forest 

Nouragues 
Research Station 

Abbreviation FL GP FT IN NRS 
Number of samples 150 150 150 60 510 
Winklers / Pitfall traps 100 / 50 100 / 50 100 / 50 40 / 20 340 / 170 
Number of:           
  1) genera 47 39 36 32 54 
  2) observed species 186 164 142 88 284 
  3) species for N = 60 131.93 112.84 98.92 – – 
samples ± SD ± 5.22 ± 4.99 ± 4.71   
Chao2 estimations:           
  1) number of species 255.9 241.5 186.0 143.2 369.8 
  2) % of species collected 73 68 76 62 77 
Average species density (sp / m²) 8.5 6.4 5.2 6.8 6.7 

 
Tab. 2: Relative number (a) and abundance (b) of ant species per functional group for each habitat sampled (GP, FL, FT 
and IN refer to the plateau, liana, transition and inselberg forests, respectively). 

    Relative species number  
per functional group (%) 

Relative species abundance  
per functional group (%) 

    FL GP FT IN FL GP FT IN 
Fungus-growers Leaf-cutters 3.2 4.3 3.6 2.3 1.0 1.2 1.3 0.6 

Cryptobiotic attines 7.5 6.1 4.3 5.8 5.2 2.9 1.4 6.1 
Omnivorous ants 
  

Ground-dwelling omnivores 15.1 11.7 14.2 15.1 11.3 14.2 14.7 19.2 
Generalist omnivores 24.2 27.0 31.2 24.4 25.0 28.7 37.3 40.1 
Arboreal omnivores 7.5 6.1 10.6 7.0 12.5 12.3 13.7 4.3 

Predatory ants 
  

Ground-dwelling generalist predators 22.6 25.2 21.3 23.3 17.3 18.7 14.3 2.4 
Ground-dwelling specialist predators 15.1 14.1 9.9 14.0 26.1 18.5 14.6 21.9 
Raid-hunting predators 3.2 3.1 2.8 4.7 1.3 3.1 0.6 3.0 
Arboreal predators 1.6 2.5 2.1 3.5 0.2 0.5 2.1 2.4  
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Fig. 2: Presence / absence and abundance data-based dendrograms representing the taxonomic (Sorensen (a) and Bray-
Curtis (b) distances) and the functional (Bray-Curtis distance: c and d) similarity of the leaf-litter ant faunas sampled in 
the four forest types (GP, FL, FT and IN refer to grand plateau, liana, transition and inselberg forest, respectively). 
 
the liana and the plateau forests, species turnover was rela-
tively high (pairwise similarity < 0.65; Fig. 2a - d) given 
the high proportion of habitat-specific species composing 
these communities. In fact, nearly 45% of all of the spe-
cies we collected at the NRS were found in just one for-
est type, whereas only 17% were found in all four forests 
(Fig. 3). 

With regard to the functional composition of the ant 
faunas in the different forest types, contrasting patterns 
were observed depending on whether the analysis was based 
on the relative abundance of ant occurrences per functional 
group or on the relative number of species per functional 
group (Fig. 2c, d). When relative abundance data was used, 
the similarity pattern observed was the same as that ob-
served in the analysis of taxonomic composition (i.e., the 
inselberg forest presented the most distinct ant fauna, where-
as that of the plateau and liana forests were the most simi-
lar to each other; Fig. 2d). In this case, the greater dissimi-
larity of the inselberg forest is largely explained by the 
relative paucity of arboreal omnivores and the compara- 

 

 
Fig. 3: Relationship between the number of species and the 
number of forested habitats occupied. 
 
tively greater abundance of generalist and ground-dwelling 
omnivores (Tab. 2). By contrast, when data on the rela-
tive number of species per functional group was used, the 
transitional forest was the most dissimilar and this was be-
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cause, compared to the other forest types, it presented more 
generalist and arboreal omnivorous species and fewer 
ground-dwelling specialist predators (Tab. 2). However, 
these are variations of low amplitude because all of the 
forests were characterized by a high global functional simi-
larity (0.74 - 0.9; Fig. 2c, d), which was notably higher 
than that of the taxonomic composition (similarity: 0.50 - 
0.7; Fig. 2a, b). 

Discussion 
Several practical reasons account for the limited number 
of replicates in our study. Although invertebrate sampling 
is relatively fast, sorting and identifying specimens, parti-
cularly when the Winkler extraction is used, is highly time-
consuming and labor intensive (SOUZA & al. 2009, PARR & 
CHOWN 2001). In addition, especially in Amazonia, finan-
cial costs limit the amplitude of biodiversity studies (COSTA 
& MAGNUSSON 2010). In spite of that, our survey re-
corded a representative part of the rich litter-dwelling ant 
fauna at the NRS. 

In our study, all of the species making up the sampled 
ant communities, regardless of the habitat type, were rather 
heterogeneously distributed. These variations in assemblage 
composition might be explained by the features thought to 
shape ant communities, such as litter biomass, soil mois-
ture and the heterogeneous distribution of nutrients and 
nesting sites (e.g., small twigs and seeds) on the forest floor 
(BYRNE 1994; MCGLYNN & al. 2009, BACCARO & al. 
2010). They might also be caused by the slight clumping 
in the spatial distribution of uncommon, Neotropical spe-
cies associated with the generally clumped distribution of 
the most frequent species (LEPONCE & al. 2004). 

Contrary to our expectations and to other studies report-
ing that species diversity is often positively correlated with 
habitat diversity and heterogeneity (ROSENZWEIG 1992, PA-
CHECO & VASCONCELOS 2012), of all the ant faunas sam-
pled only the inselberg forest had a significantly different 
level of species richness. However, our results corrobo-
rate those of other ecological surveys reporting major dif-
ferences in species composition in spite of no significant 
differences in species richness over a local scale (RIBAS & 
SCHOEREDER 2007). Indeed, we show a notable species 
turnover between the ant faunas sampled that can be ex-
plained by the relatively high fraction of habitat-specific 
species and low fraction of numerically-dominant species, 
as previously demonstrated for Neotropical leaf-litter ant 
faunas (LONGINO & al. 2002, LEPONCE & al. 2004). How-
ever, although ant species richness at a given Amazonian 
site can be high, over a larger scale, beta diversity appears 
to be low for Amazonian ants and not significantly en-
hanced by differences between habitats (WILSON 1987, 
MAJER & DELABIE 1994, VASCONCELOS & VILHENA 2006). 
This is mainly related to the fact that many Amazonian ants 
appear to be habitat generalists (WILSON 1987, MAJER & 
DELABIE 1994, VASCONCELOS & al. 2010). This potenti-
ally explains why a relatively large number of the species 
collected in our study are characterized by a broad distri-
bution, not only at the local scale, but also in the Neotrop-
ical region (BOLTON & al. 2007). 

Our results show that there was a low level of taxono-
mic diversity (TD) in a naturally disturbed and less struc-
turally complex habitat (based on the gradient of vegeta-
tion) contrasting with the high stability of the functional 

diversity (FD), suggesting that FD might not be tied to TD 
(CARMONA & al. 2012). Despite a high turnover rate be-
tween even the most taxonomically similar ant faunas (that 
of the liana and plateau forest), the functional similarity be-
tween all of them remained very high and stable, reflect-
ing a high functional redundancy (sensu LAWTON & BROWN 
1993). The pool of species at the NRS showed a signifi-
cant decrease in diversity and density from the liana to the 
inselberg forest, and the TD and FD followed the same pat-
tern (except in one case). Taxonomically and functionally, 
the ant fauna of the forested plateau represented the re-
ferential assemblage for a mature, preserved forest while 
those of the liana and the inselberg forests were at the op-
posite extreme in terms of diversity, density and functional 
structure (except in one case). Contrary to what might be 
expected, these differences were not the result of an un-
dersampling artifact. According to GOTELLI & COLWELL 
(2001), because ecological disturbances reduce abundance, 
we expected changes in the vegetation gradient from the li-
ana to the inselberg forest to decrease species density simp-
ly because there are fewer individuals present to be sam-
pled after a disturbance (i.e., the habitat has a lower struc-
tural complexity and resource abundance and the abiotic 
and microclimatic conditions are more stressful for terres-
trial entomofauna). Thus, the ant fauna of the inselberg 
forest was represented by a subset of species from the pla-
teau forest characterized by fewer species with special eco-
logical requirements that were replaced by generalist and 
ground-dwelling omnivores more adapted to highly vari-
able abiotic conditions. 

In the transition forest, the ant assemblage was poorer 
than that of the plateau forest, thus corroborating numer-
ous studies showing that vegetal formations that are char-
acterized by scattered small trees (i.e., a low, non-con-
tinuous canopy and little accumulation of leaf-litter) may 
lead to lower ant diversity (BESTELMEYER & WIENS 1996, 
PACHECO & VASCONCELOS 2012). The functional structure 
of this ant fauna, conversely to that of the other ant fau-
nas, surprisingly reflected a rather "typical" trophic pyra-
mid for tropical ant communities (TOBIN 1994) where om-
nivores specifically and numerically dominated specialized 
predator species. In addition, due to the presence of small 
trees, the proportion of arboreal ant species was higher 
than in the three other assemblages, making this ant fauna 
perhaps closer to that of open environments (e.g., savan-
nas). This naturally-disturbed habitat, where microclimatic 
conditions (i.e., a dry, thin and sparse litter layer; high tem-
peratures and vast sun exposure during the daytime) (GROC 
& al. 2009) are stressful for litter-dwelling arthropods, fa-
vors ecologically generalist species adapted to open areas 
(HÖLLDOBLER & WILSON 1990, PACHECO & VASCONCE-
LOS 2012), including Formicines. Moreover, recurrent and 
intense rainfall during the rainy season associated with the 
sloping rocky ground may prevent the establishment of ant 
nests on the scarce woody vegetation, and ground-dwelling 
species may only survive in places where this disturbance 
is minimal (MAJER & DELABIE 1994, MERTL & al. 2009). 

The case of the liana forest is particularly interesting 
due to its unexpectedly high global ant diversity (GROC 
& al. 2009) and significantly high average density of (1) 
species per sample and (2) habitat-specific species. This ha-
bitat, likely disturbed and altered a long time ago by both 
substantial paleofires and Amerindian tribes (TARDY 1998), 
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is still subject to continual, intermittent disturbances of 
varying intensities (BALÉE & CAMPBELL 1990). Indeed, li-
anas can cause treefall gaps and vegetal material to fall 
onto the ground (PHILLIPS 2005). There may thus be a cons-
tant level of disturbance to the habitat and, as a conse-
quence, greater niche diversification and specialization. 
This consequently favors more nest and foraging sites for 
ground-dwelling, specialized cryptic and strictly predace-
ous species (ARMBRECHT & al. 2004, BLÜTHGEN & FELD-
HAAR 2009). Indeed, high ant species density, in particu-
lar that of Ponerinae species, has already been linked to 
greater leaf-litter depths (DELABIE & FOWLER 1995, BAS-
TOS & HARADA 2011). The leaf-litter is a habitat shelter-
ing a high diversity of arthropod taxa that are potential 
prey items for ants (BENSON & HARADA 1988), in parti-
cular for rare cryptic species; e.g., those belonging to the 
Amblyoponinae, Ectatomminae, or the Thaumatomyrmex 
genus characterized by specific diets and predatory habits. 

Conclusion 
To conclude, the NRS shelters ground-dwelling ant faunas 
characterized by a high species richness, density and di-
versity whose species compose heterogeneous taxonomic 
but homogeneous functional communities. These peculi-
arities may reflect the influence of species habitat specia-
lization and environmental heterogeneity through variable 
abiotic conditions in the Neotropical rainforest which can 
contribute to the structure and maintaining of such ant di-
versity. This survey may also provide some basis for fu-
ture studies focusing on the link between TD and FD in a 
current context in which relatively few studies have re-
lated the response of FD to changes in habitat structure 
and even fewer have assessed how the functional turn-
over is affected by environmental conditions. Finally, our 
survey represents a baseline study for future research on 
the abundance and functional role of ant diversity in eco-
systems and possibly other terrestrial invertebrates in the 
Guianese Amazon, a region that has high global conserva-
tion significance. 
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