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Given that on Madagascar slash-and-burn agricultural ac
tivities tend to be below 900 m and crayfish occur between 
800 and 2000 m, the vast destruction of lowland forests on 
the island would seemingly have little impact on these ani
mals. The greatest threat is direct use of crayfish as a food 
resource. Two of the six species of Malagasy crayfishes are 
already listed by the International Union for the Conserva
tion of Nature and Natural Resources (1UCN) as endan
gered and the remainder as "data deficient" (table 8.17). 
With the information gathered over the past decade, we 
can now make appropriate designations for these remain
ing species. It is clear from the data presented by Dehgan 

The 12 species of freshwater crabs found in Madagascar be
long to six genera, and all species and genera are endemic 
to the island. Freshwater crabs are found in inland water 
ecosystems throughout Madagascar, in rivers, streams, 
ponds, lakes, and marshes, or wherever freshwater collects. 
One species (Madagapotamon humberti) lives in erosion 
pools and crevices in the limestone rock formations of the 
northern parts of the island (Vuillemin 1970), and another 
(Malagasya goodmani) lives in the water pools that collect 
in the leaf axils of Pandanus palms (Cumberiidge et al. 
2000). A surprisingly high proportion of Malagasy fresh
water crabs (belonging to four genera) are small-bodied 
species that have extremely elongated and slender walking 
legs (Cumberiidge and Sternberg 2002). 

The most speciose genus of Malagasy freshwater crabs is 
Hydrothelphusa, with four species. This genus also in
cludes the two largest species found on the island (H. mada-

gascariensis and H. bombetokensis), which grow to more 
than 70 mm across the carapace. The other five genera of 
Malagasy freshwater crabs are all small-bodied species, 
which arc adults at carapace widths of 28 mm and above 
(Cumberiidge and Sternberg 2002). 

There are at least six endemic genera and 12 endemic 
species of freshwater crabs in Madagascar (Cumberiidge 
and Sternberg 2002), and it is highly likely that these num
bers will increase with more intensive collection efforts. De
spite the sometimes striking differences in morphology 
shown by the Malagasy crabs (which have led some authors 
to recognize three different families or subfamilies from the 
island), the island's freshwater crabs as a whole have their 

(1990), Dixon (1992), and Ferraro (1994) that the over-
harvesting of crayfish populations has led to declines and 
local extirpation, as well as to a reduction in the aver
age size of the crayfish. Thus, these species are appropri
ately listed as vulnerable (VU) using the IUCN definition 
scheme (www.redlist.org). Further study that documents 
the threats to Malagasy crayfish and makes concrete rec
ommendations for their conservation, while maintaining 
traditional use by local Malagasy villages, is greatly needed 
to preserve this unique resource and central component of 
the island's eastern humid forest stream ecosystems. 

closest affinities with the African potamonautids (Cumber
iidge and Sternberg 2002). For example, the mandibular 
palp of all Malagasy freshwater crabs has only two seg
ments, which is a character that they share with the Pota-
monautidae and Deckeniidae of the African mainland. It is 
at the genus level, however, that the unique nature of the 
Malagasy freshwater crabs becomes apparent, owing to the 
unusual combinations of characters that set them apart 
from the African potamonautids. For example, the unusual 
shape of the first gonopod of all the island's freshwater 
crabs is not seen elsewhere in the Potamonautidae or in 
the African Platythelphusidae, Deckeniidae, or Potamidae 
(Cumberiidge 1999; Cumberiidge and Sternberg 2002). 
Despite a recent growth in interest in the group, the com
plex phylogenetic relationships of the Malagasy freshwater 
crabs with the other freshwater crabs of the Old World have 
yet to be elucidated. 

Taxonomy of the Freshwater Crabs of Madagascar 

All freshwater crabs found in Madagascar arc endemic to 
the island, and all belong to a single family, the Potamo
nautidae Bott, 1970. The recent growth in our knowledge 
of the island's freshwater crabs has been greatly enhanced 
by the acquisition of a great deal of new material from the 
island. 

The first attempt at a comprehensive classification of the 
Malagasy freshwater crabs by Bott (1965) recognized five 
species in three genera and assigned these to three different 
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subfamilies (the Hydrothelphusinae Bott, 1955; the Gecar-
cinucinae Rathbun, 1904; and the Potamoninae Ortmann, 
1896). Since that time, the number of genera and species of 
Malagasy freshwater crabs has grown to its present level of 
12 species in six genera (Ng and Takeda 1994; Cumber
lidge et al. 2000; Cumberlidge and Sternberg 2002). The 
most recent synthesis of the current knowledge of the fresh
water crabs of Madagascar is that of Cumberlidge and 
Sternberg (2002), which includes a comprehensive revision 
of the taxonomy of these crabs, together with identification 
keys to the genera and species. 

Family-Level Classification of the Freshwater Crabs 
of Madagascar, the Potamonautidae 

Most species of freshwater crabs, including those from 
Madagascar, were originally thought to belong to a single 
family. This opinion went largely unquestioned for almost 
100 years until Bott (1970a,b) published a taxonomic re
vision of the freshwater crabs of the world that recognized 
11 families of freshwater crabs. Bott's (1970a,b) higher 
classification has been fundamentally challenged by the re
sults of phylogenetic studies by Cumberlidge (1999) and 
Sternberg et al. (1999), which affect the higher taxonomy 
of the Malagasy crabs. Cumberlidge (1999), Cumberlidge 
and Sternberg (2002), and Cumberlidge et al. (2002) ques
tioned the assignment by Bott (1965) and Ng and Takeda 
(1994) of the Malagasy freshwater crabs to three subfami
lies and two families but stopped short of proposing formal 
taxonomic changes in the absence of a comprehensive revi
sion of the island's fauna. As a result, the taxonomy of this 
group still remains questionable. The present work there
fore adopts the conservative view that Madagascar's 12 
species of freshwater crabs belong to six genera and a single 
family (Potamonautidae). 

Potamonautidae is a family of freshwater crabs that is re
stricted to Africa and Madagascar. Like many other groups 
of the island's biota, the freshwater crabs of Madagascar 
are unique, but in this case this is seen at the genus level. 
This was only partly recognized by A. Milne-Edwards 
(1872), who described Hydrothelphusa agilis and placed it 
in its own genus but at the same time assigned all other spe
cies of freshwater crabs found on the island to the wide
spread genus Thelphusa, with members in Africa, Asia, and 
Europe. This view was sustained by Rathbun (1904, 1905, 
1906), who also recognized Hydrothelphusa as an endemic 
genus and also placed all other Malagasy species in a wide
spread Eurasian genus (Potamon). More than 60 years 
passed before the taxonomy of the island's freshwater crabs 
was next revised. Bott (1965) recognized five species in 

three genera (Hydrothelphusa, Madagapotamon, and Ge

carcinautes), which were not thought to be closely related 
because they were assigned to three different subfamilies. 
Hydrothelphusa and Madagapotamon were viewed as be
ing endemic to Madagascar, but Gecarcinautes was not, be
cause one species (G. brincki) is found in South Africa (Bott 
1960). Gecarcinautes was subsequently suppressed in the 
most recent revision of the group (Cumberlidge and Stern
berg 2002). 

Biology 

The study of the biology of the freshwater crabs of Mada
gascar is still in its infancy, despite a literature dating from 
1853, when the first species (Hydrothelphusa goudoti) was 
described by H. Milne-Edwards (1853). The general lack of 
attention paid to the Malagasy freshwater crabs in the past 
means that even today surprisingly little is known of the bi
ology of these animals. The literature is dominated by tax
onomic accounts that have become revised over the years 
and that are as much a record of disagreements between 
specialists as they are a consistent body of knowledge ac
cessible to the nonspecialist. This lack of focus has pre
vented (until recently) a clear vision of the true taxonomic, 
phylogenetic, and biogeographic relationships of the fresh
water crabs of Madagascar. At a basic level, the absence of 
reliable and comprehensive identification keys has ham
pered our understanding of the diversity of Madagascar's 
freshwater crabs, and only now are we beginning to realize 
the unique nature of this fauna as well as its phylogenetic 
relationship with freshwater crabs of the African mainland, 
Eurasia, and the Indian Ocean islands (Cumberlidge and 
Sternberg 2002). Perhaps not surprisingly, our knowledge 
of the ecology, distribution, and biogeography of the Mala
gasy freshwater crabs remains relatively sparse, and more 
long-term field investigations and comprehensive collecting 
efforts are badly needed. 

Ecology 

Freshwater crabs such as Hydrothelphusa agilis and H. ma-

dagascariensis typically inhabit rivers, streams, and lakes, 
in both forested areas and more open country, but this 
statement by no means applies to all species. In Madagas
car, as in other parts of the Tropics, there has been a ten
dency for some taxa of freshwater crabs (e.g., Malagasya, 

Marojejy, and Madagapotamon) to move out of conven
tional aquatic ecosystems and to colonize more terrestrial 
microhabitats. Those crabs that live in rain forest ecosys
tems are found in a range of habitats including rivers and 
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Figure 8.14. Madagapotamon humberti on limestone Isingy in the Reserve Spedale d'Ankarana (Photograph taken by H Schiitz.) 

which lacks a flagellum in Madagapotamon but not in Ma-

lagasya. Madagapotamon humberti is a semiterrestrial spe
cies that spends a great deal of time out of water. Breathing 
air has resulted in a number of modifications of its respira
tory system (Cumberlidge 1999; Cumberlidge and Stern
berg 2002). Vuillemin (1970) provided excellent ecological 
notes and a detailed description of the habitat of M. hum

berti. This species is found in limestone outcrops in north
ern Madagascar, between Ankarana and Analamerana, 
and in Montagne des Francois. A redescription of M. hum

berti, a map of its distribution, and identification keys are 
provided by Cumberlidge and Sternberg (2002). 

Skelosophusa 

Skelosophusa is a genus of small-bodied, long-legged crabs 
with a transversely oval carapace outline, which are adults 
at carapace widths of about 24 mm. The genus includes 
three species: 5. gollardi, S. prolixa, and S. eumeces, which 
are all known only from the type material collected in dif
ferent localities in and around Ankarana. S. gollardi was 

first described by Bott (1965), and S. prolixa and S. eume

ces were described by Ng and Takeda (1994). Skelosophusa 

can be distinguished from Hydrothelphusa, Malagasya, 

Madagapotamon, and Marojejy by its mandibular palp, 
which has a small ledgelike anterior process on the termi
nal segment. Skelosophusa can be distinguished from Bo

reas (which has a similar mandibular palp and a trans
versely oval carapace outline) as follows. The ischium of the 
third maxilliped of Skelosophusa has a deep vertical sulcus 
(whereas that of Boreas is smooth), and the walking legs 
of Skelosophusa are slender and remarkably elongated 
(whereas those of Boreas are neither slim nor elongated). 
Descriptions of Skelosophusa spp., maps of their distribu
tion, and identification keys are provided by Ng and 
Takeda (1994) and Cumberlidge and Sternberg (2002). 

Marojejy 

Marojejy is a genus of small-bodied, long-legged crabs with 
a transversely oval carapace outline. The genus includes 
one species, M. longichela, which was described recently by 
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Cumberlidgc et al. (2000). M. longichela is a small-bodied 
species with elongated, slender walking legs, whose taper
ing eyestalks with very reduced corneas are diagnostic 
(Cumberlidge et al. 2000). Marojejy can be further distin
guished from all other genera of Malagasy freshwater crabs 
by the extremely elongated merus of the cheliped. The long, 
slender walking legs of Marojejy set this genus apart from 
Hydrothelphusa and Boreas, which both have walking legs 
of normal length (neither elongated nor shortened). Maro

jejy is known only from the upper elevations of the Pare Na
tional de Marojejy. A description of M. longichela, a map 
of its distribution, and identification keys are provided by 
Cumberlidge et al. (2000) and by Cumberlidge and Stern
berg (2002). 

Boreas 

Boreas is a genus of small-bodied crabs with a transversely 
oval carapace outline and walking legs of "normal" pro
portions (i.e., neither elongated nor shortened). The genus 
includes one species, B. uglowi, which was described re
cently by Cumberlidge and Sternberg (2002). Boreas can be 
distinguished from Hydrothelphusa (the other genus that 
includes crabs with a transversely oval carapace outline and 
nonelongated walking legs) by the form of the terminal seg
ment of the mandibular palp. The anterior process of this 
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Like many other groups of living organisms, the millipedes 
(Diplopoda) are represented on Madagascar by a highly 
distinct and unbalanced assemblage of species. Only 15 out 
of the approximately 120 known families of millipedes are 
represented on Madagascar; 3 of these families (each with 
only 1 or 2 species recorded) are represented only by obvi
ously introduced species, and a further 5 families (also with 
1 or 2 species each) are doubtful with respect to their native 
status on Madagascar. In total, approximately 160 species 
of millipedes are currently recognized from the island. 

Tropical millipedes are generally poorly known, and 
those of Madagascar are no exception. Little comprehen
sive work has been done since Saussure and Zehntner's 
monumental monograph (1897, 1902), although some re
cent authors have summarized existing knowledge: Jeekel 

palp in Hydrothelphusa is large, whereas in Boreas the an
terior process is small and ledgelike. Although the mandib
ular palp of Boreas is similar to that of Skelosophusa, the 
two genera can be distinguished by examination of the is
chium of the third maxilliped (which has a deep vertical sul
cus in Skelosophusa but which is smooth in Boreas) and by 
the form of the walking legs (which are slender and re
markably elongated in Skelosophusa but of normal length 
in Boreas). Boreas is known only from the type locality of 
Nosy Be. A description of B. uglowi, a map of its distribu
tion, and identification keys are provided by Cumberlidge 
and Sternberg (2002). 
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(1971, the pachybolid genus Aphistogoniulus), Krabbe 
(1982, Spirostreptidae), Jeekel (1999a, Sphaerotheriidae), 
and Jeekel (1999c, the spirostreptid genus Sechelleptus). 

The rudimentary level of knowledge of the island's milli
pedes is perhaps best illustrated by the fact that as late 
as 1994 Maudes described 13 species belonging to the 
new genus Betscheuma, the first Afrotropical representa
tives of an entire order of millipedes (Chordeumatida; see 
also Mauries 1997). This chapter adds another two new 
families (Pyrgodesmidae, lulomorphidae) to the Malagasy 
fauna, although it is not yet certain whether the species in 
question are native to the island. 

Several recent collections of Malagasy millipedes exam
ined by the author have revealed a large number of un-
described genera and species. In addition, many described 
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