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ABSTRACT
A critique of Banarescu's (1990) ideas and hypotheses regarding the importance of freshwater
crabs in zoogeography is presented. We contend that many of Banarescu's generalizations are too
simplistic and do not agree with our observations and findings about freshwater crabs. The value
of freshwater crabs in zoogeography is briefly discussed.
RESUME
Critiques des idces ct hypotheses de Banarescu (1990) sur l'importance des crabes d'eau douce
en zoogeographie. Nous soutenons que beaucoup des generalisations de Banarescu sont trop
simplistes et ne s'accordent pas avec nos observations et constatations sur les crabes d'eau douce.
La valeur des crabes d'eau douce en zoogeographie est brievement discutce.

The recent synopsis and analysis of the significance of freshwater crabs in
zoogeography by Banarescu (1990: 223-225, 247-249) requires detailed discussion. Although he notes that he follows Bott's hypotheses (see Bott, 1969, 1972,
1974) on their zoogeography and that the various freshwater crab higher taxa
had separate marine ancestors, most of Banarescu's extrapolations seem
unfounded and most unlikely. There are also numerous inaccuracies. As
Banarescu's book is the most significant contribution to the use of freshwater
animals in biogeography in recent years, it is necessary to discuss the validity of
his conclusions regarding freshwater crabs, especially of the Asian and American fauna, which the authors have been studying for many years.
After presenting the published data (mostly Bott's series of papers),
Banarescu (1990: 224, 225) concluded by writing "no species within these
families is known to occur in sea water, but the presence of Sundathelphusidae
in New Guinea and Australia, a family also living in western Indonesia and
Ceylon, as well as the occurrence of Pseudothelphusidae both on the American
mainland and the West Indies, demonstrate that at least two families either are
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(or were until recently) able to cross salt water barriers, or arc derivatives of not
too distant marine ancestors. Large-sized freshwater crabs can also survive
outside water ... having thus the possibility to disperse short distances by land
in humid atmosphere ... Because of these ecological and geographical peculiarities, freshwater crabs are zoogeographically less significant than crayfishes
and can be ascribed to a biogeographical category more or less corresponding
to the secondary-division freshwater fishes." Never has a large group of wholly
freshwater animals been dismissed as zoogcographical indicators so sweepingly.
One gets the impression that because the zoogeographical data from freshwater
crabs do not appear to agree with those from crayfish and primary freshwater
fish, something must be "special" about them.
We cannot agree with Banarescu's logic behind these statements. Freshwater
crabs have been used as suitable zoogeographical subjects in several recent
studies which combine the more classical methods of comparative anatomy
with cladistic taxonomy and palaeo-geographic data to falsify vicariant or
dispersalist hypotheses. The presence of freshwater groups on islands and from
scattered localities need not necessarily imply they originally had the ability to
cross sea water barriers. It might simply mean these land masses had been
connected during an earlier geological period. Rodriqucz (1986) suggested that
the Pseudothelphusidae of South and Central America are perhaps related to
those from West Africa and Asia (Gecarcinucoidea) (see also Ng et al., 1995).
Work on the Asian fauna seems to support this idea (PKLN, unpubl. data). This
would mean that freshwater crabs (and possibly the Brachyura) are older than
previously believed. There are very few published data to show that freshwater
crabs can tolerate sea water for long periods. Ng (1990) noted that some very
adaptable lowland and open-country parathelphusids (e.g., Paralhelphusa maculata De Man, 1879) can survive in well oxygenated sea water for up to 24
hours, but highland taxa like gecarcinucids and potamids die within an hour
when immersed in salt water (PKLN, unpubl. data). The habits of the Central
and South American pseudothclphusids parallel those of the potamids, as well
as many terrestrial gecarcinucids and parathelphusids in South and Southeast
Asia, and they would probably not survive long in salt water as well.
Bott's contention that there are parathelphusid and sundathelphusid genera
occurring both in Sri Lanka (Ceylon) and Sundaic Southeast Asia is based on
his taxonomic interpretation that the Sri Lanka and Sundaic freshwater crabs
are closely related. Even in Bott's (1970) monograph, only one genus, Perbrinckia, is actually "shared" between Southeast Asia (Java and Borneo) and Sri
Lanka. Ng (1989) showed that the Southeast Asian species should be referred to
a separate genus {Terrathelphusa), with Perbrinckia restricted to the single known
Sri Lankan species. Recent studies of Perbrinckia enodis (Kingsley, 1880) and
allied undescribed species (Ng, 1995a) from Sri Lanka, confirm the hypothesis
that the Sri Lankan and Southeast Asian genera are distinct and not closely
related. Bott (1970) explained the disjunct distribution of these species on the
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premise that there had been a landbridge spanning the Andaman Sea, from Sri
Lanka to the northern tip of Sumatra. This landbridge hypothesis, however,
has not been generally accepted for some time (see de Beaufort, 1951).
Banarescu's recognition of freshwater crabs as only " . . . corresponding to the
secondary-division freshwater fishes" and of equivalent value is a very sweeping
and over-simplified generalisation to say the least. The freshwater crabs are a
very diverse group with a large number of species and ecological niches, and
the uncritical dismissal of the group as a whole is unacceptable. While some
freshwater crabs are generalists and quite adaptable (especially the lowland
parathelphusids, see Ng, 1988, 1990), most species (especially the gecarcinucids
and potamids) are very fastidious in their habitat requirements and have very
localized distributions, including semiterrestrial or terrestrial taxa.
Banarescu makes far too many sweeping statements about freshwater crabs,
and he has tended to ignore other views. For example, he writes that "It can be
accepted that each family of freshwater crabs has distinct marine ancestors" (p.
247). This is certainly not the view of most carcinologists, or even among those
actually working on freshwater crabs (see Holthuis, 1974, 1979; Rodriguez,
1986, 1992; Ng, 1988). Bott's hypotheses about their polyphyletic origins is one
possibility: that is all. A non-carcinologist could be very easily misled to think
that Banarescu's hypothesis is now a well established theory.
Because some members of the Parathelphusidae are present in Sulawesi and
happen to have crossed Wallace's Line, Banarescu writes that "It can be
assumed that the species of the family, like those of the Sundathelphusidae, are
more salt-tolerant (or more recent derivation of marine intruders) than other
freshwater crabs" (p. 230). While it is true that some lowland Parathelphusa
species can tolerate salt water for short periods as mentioned earlier, several
species in Sulawesi are terrestrial or live in isolated lakes and are unable to
tolerate salt water.
Regarding a presumed polyphyletic origin for freshwater crabs, comparative
anatomy provides a first insight into the origin of the Old and New World
families and serves to test Banarescu's contention that "It can be accepted that
each family of freshwater crabs has distinct marine ancestors" (p. 247). The
presence of species with reduced exognaths (an apomorphy connected with
their advanced adaptation to fresh water life) in America, Africa and India is a
strong argument for a monophyletic origin of several families of these same
species, is also evidence of a former Gondwanan distribution, and shows that
the transformation of buccal appendages had already begun in mid-Cretaceous
times in a basic group whose modern representatives are the American Pseudothelphusidae and the African Gecarcinucidae. The Trichodactylidae, in
which buccal reaccomodation does not appear, are derived from a separate
basic group and probably related to the Eupotamonea of western Africa
(Rodriguez, 1986).
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This hypothesis of two monophyletic groups for the origin of the majority of
freshwater crabs is further supported by the study of the structure of their
sexual openings (Rodriguez, 1992), a character of fundamental phylogenetic
significance in the Brachyura (Guinot, 1977, 1978, 1979). All the freshwater
crabs formerly grouped in the "Potamonidae" by Rathbun (1904-1906) belong
in the section Heterotremata Guinot, 1977, i.e., brachyuran crabs in which the
female opening is sternal but the male opening is either coxal or coxo-sternal.
T h e heterotrematous condition suggests an evolutionary process beginning
with the location of the penis in the coxa of the fifth pereiopod; in successive
stages, the penis is lodged in a sternal groove which later forms a channel due to
the disposition of the sternites in this area; finally sternites 7 and 8 completely
cover the channel and the penis is embedded under the sternal plates, although
the duct still reaches the coxa.
All freshwater crabs can be placed at the beginning of this process, but
whereas in the Pseudothelphusidae the penial groove is located between the
posterior margin of episternite 7 and the anterior margin of sternite 8, probably
a first stage in the process leading to the orifices located near sternal suture 7 / 8 ,
as in the Ocypodidae and Pinnotheridae. In the Trichodactyhdae, as well as in
some freshwater crabs like Somanniathelphusa sexpunctata (Lanchester, 1906)
(Parathelphusidae), the penial groove is located along sternite 8. This last
disposition is also found in some members of the superfamily Portunoidea with
which the Trichodactyhdae share other autapomorphies, such as the presence
of the so-called "portunid lobe" on the endopodite of the first maxilliped.
Banarescu's belief that freshwater crabs also are able to cross salt water
barriers is based partially on the occurrence of the family Pseudothelphusidae
being present both on mainland South America as well as in the West Indies.
However, an alternative hypothesis is more plausible (Rodriguez, 1986). This
family displays two disjunctions in the land masses surrounding the Caribbean.
The first disjunction concerns the two subfamilies of Pseudothelphusidae in the
Antilles and mainland South America, and can be resolved according the
vicariance model proposed by Rosen (1976), namely that the present Antillean
biota are descendants of an ancestral stock which occupied a Proto-Antillean
archipelago situated between North and South America during the Mesozoic.
T h e islands moved to their present location during the late Mesozoic and
Cenozoic when a portion of the Eastern Pacific seafloor wedged itself between
North and South America, carrying the archipelago with it. During a still
undetermined period of time, the Antillean and South American landmasses
were continuous and presumably shared common biota which at a later stage
became disjunct. The second disjunction concerns only one species of Pseudothelphusidae, Guinotia dentata (Latreille, 1825), found in some Windward
Islands and whose nearest relative seems to be located in the Guianas. Rafting,
which is not uncommon in this area of the Caribbean, could account for this
peculiar distribution.

