











Brazilian subterranean invertebrates

Fig. 1 - Brazilian subterranean invertebrates. a. Depigmented Porifera from Chapada Diamantina (photo: Adriano Gam-
barini); b. Troglobitic gastropod, Potamolithus troglobius (Hydrobiidae), from Alto Ribeira karst area (photo: M.E. Bi-
chuette); c. Troglobitic Onycophora from Serra da Bodoquena karst area (photo: L.M. Cordeiro); d. Troglobitic diplopod
(Cryptodesmidae) from Alto Ribeira karst area; e. Troglomorphic isopod (Platyarthridae) from Alto Ribeira karst area; f.
Troglobitic scorpion, Troglorhopalurus translucidus, from Chapada Diamantina (photo: R. L.C. Baptista); g. Troglophil-
ic web-spider, Plato sp. (Theridiosomatidae), feeding on a chironomid fly, in the Alto Ribeira karst area; h. Troglobitic
harvestman (Gonyleptidae: Pachylinae) from Alto Ribeira karst area. Photos d, f, g, h: F. Pellegatti-Franco.



6 E. Trajano, M.E. Bichuette

hand, and C. tessai (Bahia) and C. bezerra (Goids), by the
other, as regards to the elongation of the body (Gnaspini
et al 1998; Alvares and Ferreira 2002). A new species
was recently found in iron caves near Belo Horizonte,
Minas Gerais State (R.L. Ferreira, pers. comm.).

The detritivorous cholevids (Dissochaetus and Ade-
lopsis), also relatively frequent, concentrate on animal
dead matter as bat guano, other mammals feces and
corpses; in contrast to the observed in temperate regions,
no troglobitic cholevid has so far been found in Brazil.
Other families reported for Brazilian caves include the
minute predaceous pselaphids with several putative tro-
globitic species (Table 1); troglophilic detritivorous pti-
lodactylids, frequent at and near sediment banks where
their larvae live, especially in the Ribeira Valley; the
predaceous histerids, that may form large populations
in guano piles, as observed in the guano of insectivo-
rous bats in caves from Altamira-Itaituba, Para State,
and Serra da Canastra karst area, Minas Gerais State;
detritivorous tenebrionids, also concentrating on guano;
staphylinids, observed throughout the country, usually
small populations; and the aquatic elmids and dryopids,
found in cave streams in the Ribeira Valley, and also in
Goids (Sdo Domingos) and Minas Gerais states.

Nematocera dipterans (especially chironomids),
trichopterans (several families) and ephemeropterans
(idem), whose juveniles are aquatic, may form flying
clouds in stream passages. These clouds are particularly
dense during seasons of emergence of adults, when these
insects, attracted to the light of speleologists, become a
real nuisance. Adult tineid moths, whose living larvae and
their abandoned cases are frequently seen in caves, main-
ly on guano, may join those clouds. Tineids are the only
troglophilic lepidopterans regularly observed in Brazilian
caves. Other lepidopterans may be frequently found, as
is the case with noctuid moths, but always near cave en-
trances, indicating a trogloxene status; these are typical
components of the parietal fauna throughout Brazil.

Small flying insects represent food for web spiders
such as Plato, pholcids and theridiids, and also for Myce-
tophilidae keroplatine dipterans. The predaceous larvae
of keroplatines (e.g., Neoditomyia) may be seen in their
webs made of silk threads hanging from the ceiling and
walls, usually in humid environments and not far from
cave entrances. This is the dipteran family including the
glow-worm from New Zeland, Arachnocampa luminosa,
but no such bioluminescence is present in the Brazilian
species. Unlike A. luminosa, whose troglophilic status
has been already demonstrated, it is not clear whether
Brazilian cave keroplatins are troglophiles with very
short-lived adults (which are rarely seen in caves) or tro-
gloxenes whose adults leave the caves for some time.

Psychodids, including not only the harmless psycho-
dines but also phlebotomines, leishmaniosis transmit-
ters, have also been found in Brazilian caves; the latter
may be quite numerous, especially near cave entrances,
representing a potential public health hazard, especially
in caves visited by tourists. Larvae of brachyceran flies

are found in fresh guano, mostly of hematophagous bats,
as is the case with Drosophila flies (more common in
warmer caves to the north of the Ribeira Valley; e.g., D.
eleonorae, only known from caves), phorids (Conicera,
Megaselia, Dohrniphora, among others), milichiids
(Pholeomyia), faniids (Fannia) and muscids (e.g., Psi-
lochaeta) (Gnaspini and Trajano 2000).

Tunnels of termites (Nasutitermes) and trails of ants
may be observed in shallow, warm caves. Although their
status as cavernicoles has been questioned, at least in the
case of ants as Solenopsis spp. (Myrmicinae), Pachycon-
dyla and Hypoponera (Ponerinae), that are seen foraging
at cave food sources such as owl pellets and other ani-
mal remains or prey, it is clear that these insects actively
exploit subterranean resources in a more or less regular
way and, thus, qualify as cavernicoles. This is in accor-
dance with observations in caves in southeastern Asia,
where ants are not rare (Roncin et al. pers. comm. 2001),
and may be a characteristic of tropical caves in general.

Among less frequent Brazilian cave insects, one may
cite psocopterans (especially Psyllipsocidae); plecopter-
ans (Perlidae and Gripopterygidae); odonatans (drag-
on- and damselflies), whose nymphae are occasionally
found in cave streams — their status as accidentals or
trogloxenes has not been established; and non-Formici-
dae hymenopterans such as the small parasitoid wasps
of the families Braconidae, Diapriidae and Scelionidae,
and large hunting-wasps with their mud-nests typical of
the parietal fauna

Finally, among wingless insects, collembolans are as
expected very diversified and widespread in Brazilian
caves. Several families have been recorded (e.g., Arrho-
palitidae, Cyphoderidae, Entomobryidae, Isotomidae,
Paronellidae, Hypogastruridae), including troglomor-
phic species as shown in Table 1. There are very few
specialists dedicating to the taxonomy of neotropical
springtails, much below the necessary to describe the
epigean and hypogean megadiversity — in fact, this is
one of the Brazilian subterranean groups most affected
by taxonomic impediment.

The establishment of the troglobitic status for Brazil-
ian collembolans is frequently hampered by the paucity
of collections in epigean habitats in most karst areas and
also by the possibility of occurrence of troglomorphims
in epigean deep-soil living species. For instance, the
eyeless and depigmented Troglobius brasiliensis (Paro-
nellidae) was recorded in discontinuous, far apart karst
areas (the sandstone Altamira-Itaituba area, in the Ama-
zon region, and the limestone Ribeira Valley, in south-
ern Brazil, Palacios-Vargas and Zeppelini 1995). This is
probably a case of troglomorphic deep-soil living spe-
cies widespread in the country, not restricted to hypo-
gean habitats sensu stricto, thus not a real troglobite.

An interesting case is that of Acherontides eleono-
rae, a guanobite apparently restricted to hematophagous
bat guano (Gnaspini and Trajano 2000), that may reach
particularly high population densities on drying guano
(hundreds of individuals per cm™).
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Campodeid diplurans have been occasionally found,
such as Oncinocampa trajanoae from caves in the Alto
Ribeira, considered troglobitic, and Lepidocampa ju-
radii, from caves in the Rio Pardo karst area, eastern
Babhia State (Condé 1997). Troglomorphic japygids and
Anajapygids have been reported for iron caves in Minas
Gerais State (R.L. Ferreira, pers. comm.).

4. ARACHNIDA:

Probably due to their conspicuousness and frequency
in caves favouring their collection and study, arachnids
are the best known terrestrial cave invertebrates in Bra-
zil. Among 54 spider families known to occur in the
Neotropical region, 33 were recorded until 2001 in Bra-
zilian caves (Rheims and Pellegatti, pers. comm. 2001).
The commonest are by far the troglophilic brown-spi-
ders, genus Loxosceles (Sicariidae), sedentary spiders
that build their irregular, sheet-like webs on sediment
banks, between boulders and on corners, sometimes on
walls, in which they capture walking arthropods and
heavy insects, such as diplopods and beetles; the large
wandering Ctenidae spiders (mostly Isoctenus), that cap-
ture fast, relatively large prey such as crickets; and the
small Theridiosomatidae Plato spiders, usually found on
their orb-webs hanging from rocky ceilings and walls
near water bodies and whose rhombohedral egg-sacs
may be found in large numbers in stream passages, and
which prey on small flying insects such as chironomids
and other dipterans, tineid moths and trichopterans. Less
frequent, but still widespread in Brazilian caves, are the
web-building pholcids (Mesabolivar and others), usu-
ally found near cave entrances and frequently observed
carrying their egg-sacs, and theridiids such as Nesti-
codes rufipes (= Theridion rufipes), relatively frequent
in tropical caves such as those in Mato Grosso, Bahia
and Ceara states, and Theridion bergi in the subtropi-
cal Ribeira Valley, which may build webs attached to
the water surface in slow-moving water bodies (pools in
streams), preying on neuston (fauna living on the water
surface, such as veliid bugs and some beetles) as well
as animals falling by accident on the water (Xavier et
al 1995). Semi-aquatic trechaleids (Trechalea), that may
dive to hunt aquatic prey, are relatively frequent in the
Ribeira Valley and Sdo Domingos karst area.

The biology and population ecology of the two ctenid
spiders regularly found in caves of the Alto Ribeira karst
area, Ctenus fasciatus (actually Isoctenus, A. Brescovit,
pers. comm.) and Enoploctenus cyclothorax, was studied
in detail by F. Pellegatti-Franco (unpubl. thesis, 2004),
who showed that the first species forms troglophilic pop-
ulations in many caves whereas the latter is trogloxene,
using cave entrances for reproduction (like Goniosoma
harvestmen — see below) — specific biological and behav-
ioral traits, such as eating or not the male after mating
and leaving or not the offspring in order to feed during
the period of maternal care, explain the different status
for these two spiders. The life cycle of cave Isoctenus
spiders is very long, 3-4 years to attain the maturity in

the troglophilic species from the Alto Ribeira, another
characteristic that may explain their troglophilic status,
as a preadaptive trait. As also observed for cave crick-
ets (F. Pellegatti Franco, pers. comm.), the population
density of these ctenids in epigean habitats is extremely
low. This is not a surprise, in view of the much higher
biodiversity, and consequently higher interspecific com-
petition, observed in tropical epigean regions.

In fully tropical, warmer caves, large mygalomorph
theraphosids (e.g., Lasiodora) may be found, usually as
isolated individuals (their status as trogloxenes or ac-
cidentals is difficult to establish), mostly in caves from
northeastern and north Brazil. Diplurids have been found
from Pard and Bahia (Sao Desidério region) states; a
troglomorphic species was found in iron caves of Belo
Horizonte area, Minas Gerais State. The smaller bary-
chelid mygalomorphans may be troglophilic in caves
from Altamira-Itaituba karst area, where they are rela-
tively numerous.

Several troglobitic spiders have been reported for
Brazil (Table 1), most tiny spiders belonging to forest
litter taxa, such as ochyroceratids. On the other hand,
the largest Brazilian troglobitic spider is a ctenid known
from a single specimen collected in a quartzitic cave. It
is worthynote that almost all these records are less than
10 years old.

The fully tropical arachnid Order, Amblypygi, is as
expected represented in caves to the north of Sdo Paulo
State. Large amblypygids of the genus Heterophrynus
(Phrynidae) may form troglophilic populations in west-
ern and northern Brazil (Pard, Goias, Mato Grosso, Mato
Grosso do Sul), and those of the genus Trichodamon
(Damonidae) in eastern Brazil (Minas Gerais, Bahia,
Ceard). The smaller charinids were recorded in Minas
Gerais and Bahia, and include the only troglobitic am-
blypygids known for Brazil, all belonging to the genus
Charinus (Table 1). In Brazil, this genus is typical of the
Atlantic Forest, and the only species recorded outside its
range have been found in caves (the troglomorphic spe-
cies and a non-troglomorphic one, C. mysticus — Bap-
tista & Giupponi 2002), probably as relicts of a formerly
widespread forest. Like ctenid spiders, cave amblypy-
gids capture fast, large arthropods such as crickets and
cockroaches.

Opilionids are frequent in Brazilian caves, mainly
in relatively humid areas, such as the Ribeira Valley,
where they are particularly diverse. Most are gonylep-
tids, including trogloxene, troglophilic and troglobitic
species. Goniosoma spelaeum, from the Ribeira Valley,
was the first Brazilian cave invertebrate shown to be a
trogloxene. This species has been exhaustively studied
with focus on population ecology, feeding, reproduc-
tion and development, behaviour and locomotor activity
(Gnaspini 1995, 1996; Gnaspini and Cavalheiro 1998;
Santos and Gnaspini 2002; Gnaspini et al 2003); these
studies indicated that G. spelaeum is an obligatory tro-
gloxene, always reproducing in caves, at or near the en-
trances — their eggs, usually around 60-80, are attached
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to rocky substrates and guarded by the female. G. spe-
laeum are, together with Mesabolivar spiders and larvae
of Neoditomyia nematocerans, typical components of
the parietal fauna in the Alto Ribeira karst area. When
G. spelaeum is absent, representatives of other Gonio-
soma species may also be frequent at cave entrances,
including limestone, sandstone ands granitic caves in
Sao Paulo State (e.g., G. longipes, G. proximum); G. aff.
badium was reported for the Ribeira Valley at Parana
State; a new species of Goniosoma was recently found
at cave entrances in Santa Catarina State (Pinto-da-Ro-
cha 2001); two other species, probably also new, were
recently observed living at the entrance of caves from
Minas Gerais State. The reproductive biology of G. lon-
gipes was studied by Machado & Oliveira (1998). Cos-
metids of the genus Paecilaema, frequently found near
cave entrances in Goids and Altamira-Itaituba, are prob-
ably also trogloxenes.

Troglophilic harvestmen would include the gonyl-
eptids Daguerreia inermes, studied by Pinto-da-Rocha
(1996) and Pararezendesius luridus, in the Ribeira Val-
ley; gonyleptids of the genera Eusarcus (with two tro-
glomorphic derivatives, respectively in Sdo Domingos
and Chapada Diamantina karst areas), in Goids and
Minas Gerais, Parabalta in Bodoquena and Disco-
cyrctus in Chapada Diamantina karst areas; the stygnid
Verrucastygnus caliginosus, from Altamira-Itaituba,
Pard (Pinto-da-Rocha 2001). Rare opilionids have been
found in caves from semiarid regions, as those in Bahia.
Troglobitic species, most gonyleptids, have been found
in different karst areas (Table 1); the recently created
family Escadabiidae probably includes Spealeoleptes,
originaly in Phalangodidae (Kury and Gonzalez, pers.
comm. 2003). In contrast with the observed in temperate
regions, Palpatores are very rare in Brazilian caves and
restricted to the entrance zone.

Scorpions are rare, usually occurring as isolated indi-
viduals or in small numbers in warm caves in the Ama-
zonian region (e.g., sandstone caves in Altamira-Itaituba,
Pard, Trajano and Moreira 1991), in the semiarid north-
eastern Brazil, Bahia and Cear4 states, and occasionally
in the Bodoquena and Ribeira Valley karst areas, not far
from entrances (Pinto-Da-Rocha 1995; Trajano, unpubl.
data). The first Brazilian troglobitic species, Troglorho-
palurus translucidus, was recently discovered in Cha-
pada Diamantina (Baptista et al 2003).

Pseudoscorpions (several families) may be found at
different substrates, concentrating in guano piles, includ-
ing guano of hematophagous, insectivorous and frugivo-
rous bats; the largest population densities (some tens of
ind. m?) have been observed in the latter (Gnaspini and
Trajano 2000). The most frequent and widespread are
chernetids, apparently all troglophilic. The few troglo-
bitic species are chtoniids or bochicids (Table 1). The bi-
ology of cave pseudoscorpions in the Ribeira Valley has
been studied by R. de Andrade (Andrade and Gnaspini
2002, 2003). For a synthesis on Brazilian cave pseudo-
scorpions, see Mahnert (2001).

Palpigrads have recently been found in limestone
caves from Alto Ribeira (R. Bessi Pascoaloto, pers.
comm.), Arco-Pains (MG; M.E.Bichuette, pers. obs.)
and other karst and iron areas in Minas Gerais State (Fer-
reira, pers. comm. 2004). Palpigrades are relatively com-
mon in caves of Para and Minas Gerais states (L.M .Cor-
deiro, pers. comm. 2008). Since all palpigrads are blind
and depigmented, these animals provide, together with
campodeid diplurans, symphylans and geophilomorph
chilopods, a good example of difficulty to determine the
cave status of population belonging to a troglomorphic
soil-dwelling taxon due to the lack of collections in en-
dogeous habitats over the caves.

The diversity of mites in Brazilian caves is certainly
greatly underestimated due to the poor collections and
difficulties for identification (which discourage collec-
tions, in a vicious cycle). Few caves in the Ribeira Val-
ley and in Minas Gerais were object of detailed stud-
ies allowing a preliminary view on this diversity. Most
collections were made at guano deposits, where several
families of Mesostigmata, Prostigmata, Astigmata and
Cryptostigmata (Oribatida) have been recorded. In ad-
dition, Argasidae ticks such as Ornithodoros spp. and
Antricola spp. (D.M. Barros-Battesti, pers. comm.),
ectoparasites of bats, may be very common where bats
concentrate. Such is the case of Brejinho Cave, in Cha-
pada do Araripe (Ceard), where hundreds of thousands
of ticks almost covered, in a moving mass, the cave floor
formed by thick deposits of guano of the frugivorous
bat, Carollia sp., in the deepest galleries (E. Trajano and
M.E. Bichuette, pers. obs. 2004).

5. ONYCHOPHORA:

Onychophorans are very rare in Brazilian caves, with
one report of a specimen observed on the 19807s in a
cave of Sdo Domingos karst area, apparently as an acci-
dental occurrence. Recently, L.M.Cordeiro (unpublished
M. Sc. Dissertation, 2008) reported the the occurrence
of Macroperipatus sp. in some caves of the Bodoquena
karst area, forming troglophilic or trogloxenic popula-
tions; a highly troglomorphic population belonging to
a new genus and species was also found in one of these
caves (Dente de Cdo), representing the first troglobitic
onychophoran for South America. Isolated specimens
have also been found in Minas Gerais.

6. Non-arthropod invertebrates:

As observed in other countries, both tropical and
temperate, hydrobiid snails are the most prevalent
aquatic mollusks in Brazilian cave habitats and include
several troglobitic species. These gastropods have been
investigated in detail in the Ribeira Valley, where almost
every microbasin harbours a distinct population, totaling
seven troglophilic and five troglobitic species belonging
to the genus Potamolithus. In addition, a new troglobitic
species was found in the Bodoquena area. Epigean, tro-
glophilic and troglobitic Potamolithus gastropods from
the Ribeira Valley were compared as regards to mor-
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phology, ecology and behaviour (Bichuette and Trajano
1999; 2003). Ancylids (Pulmonata), also aquatic, were
recorded in some caves of the Ribeira Valley, Sdo Do-
mingos, and northern Minas Gerais (genus Gundlachia
or related, in the two latter). Among bivalves, Pisidium
sp. was found in caves of Sdo Domingos karst area.

Living populations of terrestrial snails, as those of
endodontids (Pulmonata) in the Ribeira Valley, are
relatively rare in Brazilian caves. The depigmented
endodontids from Barra Bonita Cave, at Intervales State
Park (Ribeira Valley), are possibly troglobitic. Subuli-
nids are relatively frequent in some caves of the Ribeira
Valley at Parand State (Pinto-da-Rocha 1995).

A few families of Oligochaeta were recorded for
Brazil, e.g., the freshwater naidids, and the terrestrial en-
chytraeids, glossoscolicids and megascolicids. The latter
include a common asiatic species introduced in Brazil,
Amynthas hawaianus, which has already successfully
colonised several caves, possibly displacing other, na-
tive species.

Few planarians have been found in Brazilian caves.
The only large populations, apparently troglophilic, are
those of Dugesia paramensis from caves in Altamira-Itai-
tuba region (Kawakatsu and Froehlich 1992). Troglomor-
phic individuals belonging to undescribed species were
collected in three caves, one in the Ribeira Valley, one in
the Bodoquena karst area and another in the Sdo Desid-
ério karst area (Table 1); the species from Bodoquena is
possibly a Girardia (Moracchioli pers. comm. 2002).

The cave freshwater sponge, belonging to the ge-
nus Racekiela, represents the first subterranean species
found in cave habitat. This species was discovered in
the Lapa dos Brejoes, a large cave system (11°00°42,7”S
41°25°59,6”W) at karstic terrains at the northern part of
the Chapada Diamantina, State of Bahia, northeast Bra-
zil. Indeed, this is the second species of genus Racekiela
Bass and Volkmer-Ribeiro, 1998 registered for the Neo-
tropical Region. The finding of Racekiela n.sp. inside
the Lapa dos Brejoes cave system, now the only one in
Brazil to shelter a freshwater sponge, comes to be a fresh
new argument which adds to the archeological and geo-
logical ones in favor of the monitoring and continued
conservation of the area.

DISCUSSION

In a very general way, one may distinguish two sub-
terranean faunas in Brazil: a subtropical cave fauna, as
observed in the Ribeira Valley and southwards, charac-
terised by the presence of typically subtropical/temper-
ate components such as Aegla decapods, Goniosoma
opilionids, and a diversified fauna of Polydesmida dip-
lopods and Pachyline opilionids; and a tropical one,
with components such as Amblypygids, cockroaches,
mygalomorph spiders, Drosophila flies etc. The Bodo-
quena subterranean fauna is intermediate, with subtropi-
cal (e.g., Polydesmida: Oniscodesmidae: Crypturodes-

mus) and tropical (Amblypygi) components. Some other
taxa are found throughout the country, from Amazonia
to Santa Catarina, e.g., Endecous crickets, Pseudonan-
nolene diplopods, ctenid (especially Ctenus), pholcid
(e.g., Mesabolivar), theridiosomatid (Plato) and sicariid
(Loxosceles) spiders. Also widespread are the chirono-
mid and phorid flies, tineid moths, reduviid bugs, cho-
levid (especially Dissochaetus) and carabid (several
tribes) beetles. No significant differences were observed
between faunas from limestone, sandstone, quartzite and
iron caves.

Deharveng and Bedos (2000) pointed to several dif-
ferences between the tropical southeast Asia and tem-
perate cave faunas. Among these, the following also
would apply to Brazil: 1. high diversity of arachnids at
all taxonomic levels; 2. general higher group diversity,
e.g. Diplopoda, Isopoda Oniscoidea; 3. lower diversity
of troglomorphic collembolans; 4. relatively poor tro-
glomorphic fauna of Coleoptera. According to these au-
thors, non-troglobitic species are more frequent in SE
Asia than in temperate areas, ranging from 66.6 to 81.5 5
of the total richness in the study sites. A large proportion
of non-troglobitic species is also a conspicuous charac-
teristic of Brazilian cave faunas.

At least for Brazil, the speleofaunistic differences in
relation to temperate zones seem to be more related to
characteristics of epigean faunas as source for colonizers,
than to ecological differences. Tropical caves have been
frequently described as less food-limited than the tem-
perate ones due, in part, to the general presence of large,
stable colonies of bats and other trogloxenic vertebrates
continuously producing large amounts of guano (e.g.,
Poulson and Lavoie 2000; Deharveng and Bedos 2000,
for southeast Asia). However, such generalisation is not
valid for Brazil, where caves with great amounts of gua-
no produced by large, stable colonies of bats are not the
rule. In areas with many large caves, bat populations tend
to distribute and frequently move between and inside the
available shelters, forming relatively small, itinerant col-
onies (Trajano 1996). Therefore, in many Brazilian caves
bat guano piles occupy relatively small areas and are de-
posited in a more or less irregular, rather unpredictable
way, because bats may abandon specific roosts inside
caves at any time, sometimes periodically, sometimes
not. Only in regions harbouring few, small caves such as
sandstone areas (e.g. Serra Geral, in S3o Paulo; Altamira-
Itaituba, in Pard; Chapada do Araripe, in Ceard/Pernam-
buco) and some carbonate regions as Brasilia, Rio Pardo
and also Araripe karst areas, bats may concentrate in such
caves, forming relatively stable colonies.

As well, the notion that tropical caves in general are
less energy-limited also because have more entrances re-
sulting in higher food input (Poulson and Lavoie 2000)
does not apply to Brazil. The assumption that speleo-
genesis proceeds faster in the tropics is based on the no-
tion that tropical regions are always humid (more water,
faster speleogenesis), which is not true. There are nowa-
days extensive dry areas in South America — caatinga,
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Table 1. Troglobitic invertebrate taxa reported for Brazilian caves.). * troglomorphic, the status as troglobites is un-
certain. " L.A. Souza Kury, pers. comm. 1997; @ R. Pinto da Rocha, pers. comm. 2001; ® A. Chagas-Jr., pers. comm.
2009; @R.L. Ferreira, pers. comm. 2005; © R.L.C. Baptista, pers. comm. 2002; © C. Rheims, pers. comm. 2004; @
R. Bessi Pascoaloto, pers. comm. 2007; ®A. Giuponni & R.L.C. Baptista, pers. comm. 2003; ® L.M. Cordeiro, pers.
comm. 2007; R. Pinto da Rocha, pers. comm.. 2009.

Taxon Genus or species Karst area
CRUSTACEA
AMPHIPODA
Bogidiellidae Megagidiella azul Koenemann & Holsinger, 1999 Bodoquena (MS)
Megagidiella sp. Forte Coimbra (MS)
Spelaeogammarus bahiensis Brum, 1975 Curaca (BA)
S. santanensis Koenemann & Holsinger, 2000 Serra do Ramalho (BA)
S. spinilacertus Koenemann & Holsinger, 2000 Chapada Diamantina (BA)
S. trajanoae Koenemann & Holsinger, 2000 Campo Formoso/Caatinga (BA)
Hyalellidae Hyalella caeca Pereira, 1989 Alto Ribeira (SP)
ISOPODA
Calabozoidea Pongycarcinia xiphidophorus Messana, Baratti & Campo Formoso (BA)
Benvenuti, 2002
indet. Nobres (MT)
Oniscidea
Armadillidae Venezillo sp. ¥ Brasilia region (DF)
Philosciidae Benthana iporangensis Lima & Serejo, 1993 Alto Ribeira (SP)
Platyarthridae Trichorhina spp. * Several karst areas (BA/MG/
SP/PR)® and iron (MG)® areas
Scleropactidae New genus Altamira-Itaituba (PA)
Styloniscidae Pectenoniscus sp. 1 Serra do Ramalho (BA) and
Lagoa Santa (MG)
Pectenoniscus sp. 2V Alto Ribeira (SP/PR)
Pectenoniscus sp. @ Botuveri (SC)
Thailandoniscus sp. 1 " Peruacu (MG)
Thailandoniscus sp. 2 V Serra do Ramalho (BA)
New genus Serra do Ramalho (BA) and
Itacarambi (MG)
SPELAEOGRIPHACEA | Potiicoara brasiliensis Pires, 1987 Bodoquena (MS)
cf. P. brasiliensis Nobres (MT)
DECAPODA
Aeglidae Aegla cavernicola Turkay, 1972 Alto Ribeira (SP)
A. leptochela Bond-Buckup & Buckup, 1994 Alto Ribeira (SP)
A. microphthalma Bond-Buckup & Buckup, 1994 Alto Ribeira (SP)
CHILOPODA
Geophilomorpha Geophilidae, n. genus, n. sp. * Alto Ribeira (SP)
Scolopendromorpha Cryptopidae, Cryptops n. sp.® Carajas (PA) — iron caves
Lithobiomorpha Indet. Minas Gerais — iron caves
DIPLOPODA
POLYDESMIDA Indet. Minas Gerais - iron @
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Chelodesmidae Leodesmus yporangae (Schubart, 1946) Alto Ribeira (SP)
Cryptodesmidae Cryptodesmus spp. Alto Ribeira (SP/PR)
Peridontodesmella alba Schubart, 1957 Alto Ribeira (SP/PR)
Furhmannodesmidae Phaneromerium cavernicolum Bambui (BA)
Golovatch&Wytwer,2004
Oniscodesmidae Crypturodesmus sp. 1 Bodoquena (MS)
Crypturodesmus sp. 2 Alto Ribeira (SP/PR)
Crypturodesmus sp. ® Botuvera (SC)
Pyrgodesmidae Yporangiella stygius Schubart, 1946 Alto Ribeira (SP)
SYMPHYLA * Indet. Alto Ribeira (SP)
Scutigerellidae cf. Hanseniella Rio Pardo (BA)
HEXAPODA
COLLEMBOLA
Arrhopalitidae Arrhopalites amorimi, A.gnaspinius, A.lawrencei, A. Alto Ribeira (SP)
wallacei Palacios-Vargas & Zeppelini, 1995
Arrhopalites papaveroi Zeppelini-Filho & Palacios- Bodoquena (MS)
Vargas, 1999
Arrhopalites spp. Botuverd (SC) @, Minas
Gerais - iron caves @
Cyphoderidae Several undetermined species Several karst (BA/MG/GO/
MS/SP) and granitic (SP)
areas
Entomobryidae Idem Several karst (BA/GO/MS/
SP/PR) and sandstone (SP)
areas
Hypogastruridae Acherontides eleonorae Palacios-Vargas & Gnaspini- | Alto Ribeira (SP/PR)
Netto, 1993
Acherontides spp. Rio Pardo (BA), Botuvera
(SC) @
Isotomidae Several undetermined species Karst (MG/SP), granitic (SP)
and iron (MG)® areas
Onychiuridae Indet. Alto Ribeira (SP)
Paronellidae Several indetermined genera/species Alto Ribeira (SP),
Bodoquena (MS)
Troglolaphysa aelleni, T. hauseri Yoshii, 1988 Alto Ribeira (SP)
Troglopedetes sp. @ Botuvera (SC)
DIPLURA
Campodeidae Oncinocampa trajanoae Condé, 1997 Alto Ribeira (SP)
ZYGENTOMA
Nicoletiidae Cubacubana spelaea Galan, 2000 Campo Formoso (BA)
BLATTARIA
Blattellidae Litoblatta camargoi Gutiérrez, 2005 Chapada Diamantina (BA)
HETEROPTERA
Dipsocoridae Indet. Bodoquena (MS)
Enicocephalidae Indet. Minas Gerais — iron caves
HOMOPTERA
Cixiidae, Ortheziidae @ Indet. idem
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COLEOPTERA
Carabidae Coarazuphium bezerra Gnaspini, Vanin & Godoy, Sédo Domingos (GO)
1998
C. cessaima Gnaspini, Vanin & Godoy, 1998 Chapada Diamantina (BA)
C. pains Alvares & Ferreira, 2002 Pains (MG)
C. tessai Godoy & Vanin, 1990 Serra do Ramalho (BA)
Coarazuphium sp. @ Belo Horizonte drea (MG)
—iron
Oxydrepanus sp. Alto Ribeira (SP)
Schizogenius ocellatus Whitehead, 1972 Alto Ribeira (SP)
Pselaphidae Arthmius sp. Alto Ribeira (SP)
Syrbatus sp.1 Pains (MG)
Syrbatus sp.2 Serra do Mar (SP) — granitic
cf. Strombopsis sp. Alto Ribeira (SP)
Tenebrionidae Indet. Serra do Mar (SP) — granitic
HYMENOPTERA
Formicidae Ponerinae indet. Brasilia (DF)
ARACHNIDA
SCORPIONES
Buthidae Troglorhopalurus translucidus Lourenco, Baptista & | Chapada Diamantina (BA)
Giuponni, 2004 — quartzite
ARANEAE
Dipluridae Indet. @ Minas Gerais — iron caves
Amaurobiidae new genus Bodoquena (MS)
Ctenidae Ctenus n. sp.® Chapada Diamantina (BA)
— quartzite
Gnaphosidae new genus Ibitipoca (MG)
Hahniidae Indet. Alto Ribeira (SP)
Nesticidae Nesticus sp.1 Chapada Diamantina (BA)
Nesticus sp.2 Lagoa Santa (MG)
Ochyroceratidae Speocera eleonorae Baptista, 2003 Bodoquena (MS)
Ochyrocera ibitipoca Baptista, Gonzalez & Tourinho, 2008 | Ibitipoca (MG) — quartizite
Ochyrocera sp.1 Sdo Domingos (GO)
Ochyrocera sp.2 Serra do Mar (RJ) — gnaisse
new genus 1 Chapada Diamantina (BA)
— quartzite
new genus 2 Serra do Ramalho (BA)
Pholcidae n. sp. © Chapada Diamantina (BA)
Prodidomidae Lygromma ybyguara Rheims & Brescovit, 2004 Cordisburgo (MG)
AMBLYPYGI
Charinidae Charinus troglobius Baptista & Giupponi, 2002 Serra do Ramalho (BA)

Charinus eleonorae Baptista & Giupponi, 2003

Bambui (MG)

Charinus n. sp. 1

Serra do Ramalho (BA)

Charinus n. sp. 2

Central (BA)
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PSEUDOSCORPIONES
Bochicidae Spelaeobochica muchmorei Andrade & Mahnert, 2003 | Alto Ribeira (SP)
Chthoniidae Pseudochthonius strinati Beier, 1969 Alto Ribeira (SP)
Indet. Minas Gerais — iron caves @
PALPIGRADI * Indet. Alto Ribeira (SP) », Mambai
(GO) and karst areas in MG @
Eukoenenidae Eukoenenia sp. @ Belo Horizonte (MG) — iron
caves
OPILIONES
Gonyleptidae Discocyrtus pedrosoi Kury, 2008 Chapada Diamantina (BA)
Eusarcus elinae Kury, 2008 Chapada Diamantina (BA)
Giupponia chagasi Pérez & Kury, 2002 Serra do Ramalho (BA)
landumoema uai Pinto-da-Rocha, 1996 Peruacu (MG)
landumoema setimapocu Hara & Pinto-da-Rocha, Montes Claros (MG)
2008
Pachylospeleus strinatii Silhavy, 1974 Alto Ribeira (SP)
Pachylinae New genus 19 Alto Ribeira (SP/PR)
Indet. @ Botuveri (SC)
Eusarcus sp. 1 Bodoquena (MS)
Eusarcus sp. 2 ® Sdo Domingos (GO)
Eusarcus elinae Kury, 2008
Discocyrtus pedrosoi Kury, 2008 Chapada Diamantina (BA)
— quartzite
Tricommatinae Spinopilar armatus Kury & Pérez-Gonzalez, 2008 Cordisburgo (MG)
Escadabiidae Spaeleoleptes spaeleus Soares, 1966 Cordisburgo (MG)
Spaeleoleptes n. sp. ® Chapada Diamantina (BA)
ONYCHOPHORA
Peripatidae New genus, new species Bodoquena (MS)
GASTROPODA
Hydrobiidae Potamolithus troglobius Simone & Moracchioli, 1994 | Alto Ribeira (SP)
Potamolithus spp. (at least four undesc. species) Alto Ribeira (SP)
cf. Potamolithus Bodoquena (MS)
Endodontidae Indet. Alto Ribeira (SP)
TURBELLARIA
Dugesiidae cf. Girardia Bodoquena (MS)
Indet. Alto Ribeira (SP)
Indet. Sdo Desidério (BA)
PORIFERA

Demospongiae

Raceckiela n. sp.

Chapada Diamantina (BA)
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chaco, cerrado etc. — and, in coutries such as Brazil and
Argentina, most karst areas are located on these more
or less dry phytogeographic domains (it is relevant that
Amazonia, in great part responsible for that perception
of a generally humid, forested South America, encom-
passes very few and small karst areas).

The degree of openness of a cave system, deter-
mined by the extent of contacts with the surface, de-
pends also on other factors such as depth at which the
cave develops and the inclination of the rock layers. In
Brazil, we find every possible situation, from the less to
the most opened systems. Several of our best examples
of opened cave systems are found in presently semiarid
areas which have been forested in the past (for instance,
in northern Minas Gerais and in Bahia). However, such
openness is not necessarily due to a past humidity — it is
more probably due to the fact that these are horizontal,
rather superficial caves. On the other hand, the most im-
portant Brazilian karst area currently situated in a wet
forest, the Alto Ribeira, in the southern portion of the
Brazilian Atlantic forest, is dominated by rather closed
systems (mainly resurgences, with relatively few, small
upper entrances) due to the inclination of the landscape
and distance between water inlets and outlets. Regional
uplifting is another less known factor that could influ-
ence the fragmentation of caves and which does not fol-
low any tropical versus temperate dichotomy.

The great majority of caves explored in Brazil are
oligotrophic, mesotrophic or, in some cases, poecilotro-
phic; we estimated that no more than 5 % of Brazilian
caves may be considered eutrophic (Gnaspini and Tra-
jano 2000). Main food resources for cavernicoles are
represented by vegetal debris, relatively small guano
piles, and dead and living epigean organisms carried by
water (streams, percolating water) or accidentally enter-
ing caves.

In order to compare different karst areas with regard
to the subterranean biodiversity, it is necessary to distin-
guish between general diversity (including all caverni-
coles, i.e., troglobites, troglophiles and trogloxenes) and
diversity of troglobites (Trajano 2001). General diver-
sity is mostly related to present-day ecological aspects
such as food availability and diversity of epigean fauna
providing potential colonisers. Diversity of troglobites
is a consequence of historical factors such as opportuni-
ties of isolation in subterranean habitats provided, for in-
stance, by palaeoclimatic fluctuations. As well, hotspots
of aquatic diversity may or may not coincide with those
of terrestrial diversity. Differences have been found for
troglobites, which are probably due to differences in the
main isolation events affecting respectively aquatic and
terrestrial faunas.

The Sao Domingos karst area illustrates well such
differences. In the presence of fast-running streams,
with a high carrying capacity, relatively large amounts
of detritus may be accumulated inside caves. As a con-
sequence, these caves are very rich (for Brazilian stan-
dards) in both aquatic and terrestrial cavernicoles: 95

terrestrial invertebrate taxa have been recorded in a set
of seven caves (C. Rheims and F. Pellegatti-Franco,
pers. comm. 2003) and 55 aquatic invertebrate taxa in
two caves (A.P. Majer, F.B.Santos and P.A. Basile, pers.
comm. 2003). Nevertheless, there are few terrestrial tro-
globitic invertebrates (and no aquatic invertebrate), as
predicted by the model of paleoclimatic fluctuations as
a major cause of troglobitic speciation, because there is
evidence that Sdo Domingos area is situated in a rather
palaeoclimatically stable region (Trajano 1995). On the
other hand, with seven species reported for a relatively
small area (Mattox et al 2008), this is a hotspot of diver-
sity for troglobitic fish at a worldwide scale. Non-cycli-
cal, progressive topographic isolation (by waterfalls or
in perched aquifers), possibly associated with the extinc-
tion of related epigean populations in the case of lrugla-
nis and Pimelodella catfishes, may explain the origin of
such rich troglobitic ichthyofauna (Trajano et al 2004).

Among areas that are hotspots for both terrestrial
and aquatic troglobitic biodiversity, one may mention
the Alto Ribeira, in Sdo Paulo, the Serra do Ramalho,
Sdo Desidério and Chapada Diamantina, in Bahia, and
Bodoquena, in Mato Grosso do Sul. Like the observed
for troglobitic fishes in Sdo Domingos, troglobites from
the Alto Ribeira are not very specialised, usually not
showing complete regression of eyes and pigmentation,
with a great deal of intra- and interpopulation variation.
In contrast, most of the highly specialised Brazilian tro-
globites are found in currently semiarid regions in Ba-
hia, such as Chapada Diamantina and also Campo For-
moso, also in accordance with the palaeoclimatic model
(Trajano 1995).
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