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Abstract: Subterranean habitats may be considered limiting for animal colonization, especially for ants, 
due to permanent darkness and mainly because of oligotrophic conditions. While not as deep 
as limestone caves, iron ore caves and other subterranean habitats may be more available 
for colonization because of their shallower depth. We use the richness and composition of 
ants to assess how differences in habitat structure affect the biodiversity and ecosystem 
function between cavities and surrounding epigean landscapes. We predicted that the 
distribution of ants would be different because of the variation in habitat structure and cavity 
conditions may act as a filter for colonization by ants. A high diversity of ants was found in the 
20 sampled cavities (26 species), and most of them were grouped in the generalist trophic 
guilds. The distribution of ants occurred independently of the type of cavity to which they 
are associated (caves, impacted caves and mines). Significant differences were observed in 
ant richness between epigean and cavities habitats, with lower average richness in cavities. 
The physical attributes of the cavities did not influence richness, mainly because cavity use 
by ants can usually be explained by their opportunistic habits and generalist lifestyle. Ants 
can participate directly in the cavities assemblage, playing roles in species composition and 
trophic functionality, due to the lower use restriction.
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INTRODUCTION

Historically, studies of subterranean fauna have 
mainly focused on carbonate caves, probably due to 
their greater abundance and extent all over the world 
(Culver & Pipan, 2019), and this was also true for 
Brazil (Pinto Da Rocha, 1995; Souza-Silva et al., 2011). 
However, in the last 10 years the interest in iron ore 
caves in Brazil has been increasing, primarily due to 
speleological studies required for the environmental 
licensing process for any kind of economic venture 
(Normative Instruction N. 02/2009 – Cecav, 2017). 
While this requirement has resulted in much research 
on these habitats, ironically, such systems remain 
the most threatened in Brazil (Ferreira et al., 2018, 
Mammola et al., 2019). Cave habitats threats include 

habitat loss, biodiversity loss, and contamination 
and alteration of aquifer recharge capacity (Toy et al., 
2001; Carmo, 2010; Piló et al., 2015; Souza-Silva et 
al., 2015; Jaffé et al., 2018). 

Iron ore caves are usually associated with a surficial 
ferruginous breccia known as “canga”, which consists 
of fragments of rocks originated from erosional 
processes over the Precambrian iron-formation and 
hard hematite cemented by limonite (Simmons, 1960; 
Pomerene, 1964). The canga is extremely resistant to 
both chemical alteration and mechanical weathering 
process (Dorr, 1973). Due to this, iron ore natural 
caves are usually small linear-trending passageways 
and close to the surface (Auler et al., 2014; Piló et 
al., 2015). The process evolved in the canga formation 
also permits the existence of an extensive network 
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the cave floor) and five are mines (linear conduits for 
mineral research, excavated by mining companies for 
gold prospecting; they were created after gold mining 
activity in the 19th and 20th century) (Pierre, 2011) 
(Table 1). We standardized the use of the term “cavity” 
since the term “cave” would not be appropriate for the 
impacted caves and the mines. 

Sampling ants in the hypogean  
and epigean environment

We collected ants in April, June, November and 
December 2011, and March 2012 to characterize the 
hypogean myrmecofauna, from the entire area of the 
cavity (from the water “dripline” at the cavity entrance 
glossary of caving terms - nhvss.org.au/wp-content/

publications/glossary.htm), to the deeper zones of 
the caves). We made direct intuitive searches (Wynne 
et al., 2019), with special attention to microhabitats 
including under pieces of wood and rocks, as well as 
at other organic debris, walls and moist soils (Souza-
Silva et al., 2011; Bento et al., 2016). We also carefully 
searched for ant nests and their larvae and pupae. 
The field team was composed of four biologists highly 
experienced in sampling subterranean dwellings. 
We used fine tweezers, brushes and alcohol, 70% 
concentration, for sampling. We hand-collected a few 
specimens of each species. Although ant abundance 
data was not used in our analyses, all specimens 
(collected or observed - belonging to already sampled 
species) as well as all sampling locations, were 

GUILDS

RICHNESS

DESCRIPTION

TROPHIC 
POSITION/
FORAGING 

TYPE
E CA IC MI H

Guild 1 (Large-sized epigaeic generalist 
predators) Body Mandible Eyes

Predator/ 
epigaeic

Anochetus sp. 1 0 0 0 0

>10 mm Long triangular or 
linear

Widely separated 
and ommatidia 
number > 10

Ectatomma sp. 1 0 0 0 0

Odontomachus chelifer 
(LATREILLE, 1802) 1 1 1 0 1

Odontomachus meinerti 
FOREL, 1905 0 1 1 0 1

Pachycondyla striata 
SMITH, 1858 1 1 1 0 1

Pachycondyla sp. 1 0 0 0 0

Guild 2 (Medium-sized epigaeic generalist 
predators)

5-10 mm Triangular

Ommatidia number 
> 10 and eyes 

placed relatively 
high on head, away 

from mandibles

Predator/ 
epigaeicGnamptogenys sp. 1 0 0 0 0

Hylomyrma sp. 1 0 0 0 0

Guild 3 (Medium-sized hypogaeic generalist 
predators)

5-10 mm Triangular

Ommatidia number 
0–1, reduced 

eyes very close 
to mandibular 

insertion

Predator/ 
hypogaeicRogeria sp. 1 0 0 0 0

Hypoponera sp2 1 0 0 0 0

Guild 4 (Hypogaeic generalist predators with 
vestigial eyes) 2-5 mm 

(Hypoponera) Small triangular

Reduced to one 
ommatidia and very 
close to mandibular 

insertion

Generalist 
foragers(?)/ 
hypogaeicHypoponera sp1, sp3 2 1 1 1 1

Guild 5 (Specialist predators living in the soil 
superficial layers) 2-10 mm Large with wide gap

0-1 ommatidia set 
near mandibular 

insertion and widely 
separated

Specialist 
predators/ 

hypogaeic and 
subterraneanAcropyga sp. 0 0 1 0 1

Guild 6 (Generalists: generalized 
Dolichoderines, Formicines, and Myrmicines)

2-10 mm, 
reduced or 

absent sting 
apparatus, 
except for 

Myrmicinae; 
long legs and 

scapes

Short and triangular
well-developed and 
widely separated 

eyes

Omnivorous, 
saprophagous, 
granivorous/ 

epigaeic

Carebara sp. 1 0 1 0 1

Camponotus crassus 
MAYR, 1862 1 0 0 0 0

Camponotus rufipes 
(FABRICIUS, 1775) 1 0 0 0 0

Camponotus spp. 4 0 0 0 0

Brachymyrmex spp. 3 2 2 2 2

Pheidole spp. 9 1 2 1 2

Linepithema spp. 1 1 1 0 2

Dorymyrmex sp. 1 0 0 1 1

Simopelta spp. 1 2 1 0 2

Tapinoma sp. 1 0 1 0 1

Wasmannia sp. 1 0 0 0 0

Table 1. Genera and trophic guilds of ants in iron ore environment of the Iron Quadrangle of Minas Gerais. Epigean (E), Hypogean (H), Cave (CA), 
Impacted Cave (IC), Mines (MI); following Silva and Brandão (2010) and Delabie et al. (2000).
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Fig. 3. Average richness of ant species in different cavity types (A) and between hypogean and epigean habitats 
(B) in southeast of Brazil.

Table 3. Ant species distribution between epigean and hypogean environments.
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SPA-16 X X X X X X X X X X X X

SPA-35 X X X X X

SPA-66 X X X X X

SPB-07 X X X X X X X X X X X X X X X X X X X X X

SPB-10 X X X X X X

SPB-12 X X X X X X X X

SPB-17 X X X X X X X X X X X X X X X

SPB-45 X X X X X X X

SPC-30 X X X X X X X X

SPC-36 X X X X X X X X X X X X X X X

SPD-03 X X X X X X X X X X X X X X

SPD-10 X X X X

SPD-11 X X X X X X

SPD-27 X X X X X X X X X X X

H
YP

O
G

E
A

N

SPA-10 X X

SPA-16 X X X

SPA-35 X X

SPA-62 X X X X

SPA-63 X X X X

SPA-66 X

SPA-74 X

SPB-07 X

SPB-10 X X X X

SPB-12 X X

SPB-17 X X

SPB-45 X X X

SPB-50 X X X

SPB-65 X

SPC-30 X X X X X X

SPC-36 X

SPD-03 X X X X

SPD-10 X X

SPD-11 X X

SPD-27 X X


















