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ABSTRACT - Groundwater crustacean biodiversity in Italy is reviewed, with particular regard
to the results of our studies on Italian stygobiotic fauna of Isopods and Copepods.
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Surface waters (rivers, lakes, marshes) account
for only 3 percent of the fresh water present on
land. The remaining 97 percent makes up the
groundwater system (phreatic, interstitial, hypo-
rheic): a vast environment hosting a variety of
fauna, some of which is highly specialized. The
branch of Biology dedicated to the study of
groundwater organisms is known as Stygobiol-
ogy, a neologism that is still surprising to most,
including hydrobiologists who have devoted rela-
tively little attention to this environment, despite
its remarkable interest, e.g., as drink water
reserve.

The present biological knowledge, as compared to
the great extent of the problems, is relatively
poor, and partially limited to a first, main explor-
atory approach. Nevertheless, there are impor-
tant researches regarding structural and func-
tional studies on groundwater ecosystems, but
the increasing discoveries of taxa indicate how
much is to do in order to realize a comprehensive
picture of the general groundwater biodiversity.
As occurs in subterranean terrestrial systems,
groundwater fauna is made up of species that
have adapted in various ways. Three different
ecological levels of specialization can be distin-
guished: stygoxenes are surface organisms
linked to benthic aquatic environments that are
only occasionally found under the bottom sub-

stratum; stygophiles are benthic forms with low
levels of adaptation to the groundwater environ-
ments whose stygocoenosis they regularly
become a part of (sometimes in relation to devel-
opmental stages); finally, stygobies live their
entire life cycle in groundwater systems, and
therefore present the classic morphological (e.g.
no eyes or pigment) and biological (e.g. K strat-
egy) adaptations.

Our attention has been directed mainly at the
last level, during years of research carried out in
Italy and other geographic areas. The aim of this
paper is to provide a summary of the present
knowledge of Italian stygobitic fauna in the zoo-
logical groups we are specialized in, with partic-
ular reference to the results of our studies and
the questions these have raised and have intro-
duced into current research projects.

The biological importance of the stygobitic organ-
isms is related to the complexity of their evolu-
tion, and therefore to the manner and origin of
the conquest of the groundwater environment of
each species, as well as to their following evolu-
tionary vicissitudes.

Stygobites have evolved both from marine organ-
isms, which adapted secondarily to groundwater
systems, and from surface freshwater organisms.
Whatever their origin, it is important to note that
once definitively established in ground waters,
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found. But for many years now, the cavernous
system, and of course its groundwater, has been
considered a continuum. Investigations carried
out in many countries including Italy have
revealed the continuity of subterranean aquatic
systems and the fact that they are only acciden-
tally interrupted by caves. This led us to state
many years ago (Argano and Cottarelli, 1972), at
a time of great biospeleological fervour, that
while the curiosity of many researchers was
making its way into caves, biospeleology was, in
some ways, on its way out. Indeed, in many
cases, caves should be considered no more than
a moment, albeit an extremely important one, for
study of the intricate ecological complexity of
subterranean realm.

Returning to the two species of Stenasellus found
in Sardinia, specimens have been found in various
man made wells scattered over the Campidano
plain and several areas of the southeast coast.
These findings not only attest to the lack of geo-
graphic barriers, but they also disclose a morpho-
logical variability which could not have been ima-
gined from the differentiated characteristics initially
detected on the only two available cave samples.
The study currently being carried out on the
above variability, associated with electrophoretic
analysis, will probably lead to the fusion of these
two species into one and make it possible to
determine the genetic distance separating it from
the Sardinian S. racovitzai population.

The other Asellota family present in Italian
groundwater systems is Asellidae. The family is
widespread in surface water environments
throughout the northern hemisphere. The south-
ernmost species, which we studied many years
ago, are found in the regions of Mexico bordering
on Guatemala. Most of the known species popu-
late subterranean environments and conse-
quently they have a very restricted if not pin-
pointed distribution. Most of these species seem
to have been forced to leave surface waters by
temporary environmental changes such as glaci-
ations or droughts. For many stygobitic forms
the starting point for subterranean evolution can
be found among surface species existing today,
but entire groups of species show no affinity at
all to present day oculate forms. This is generally
considered as an indication that the second
group is more archaic.

An example from Italian stygobitic fauna is the
recently discovered genus Chthonasellus (Argano

and Messana, 1991), known for the single spe-
cies C. bodoni, which lives in the hyporheic envi-
ronment of the Pesio River near Cuneo. The only
species with which C. bodoni can be compared is
Gallasellus heilyi, a french stygobitic endemism.
However, the two species show no affinity with
any of the many other species of the Palaearctic
region (in Europe alone, the family of the Aselli-
dae is made up of approximately one hundred
species, both subterranean and surface, subdi-
vided into ten genera). Similar structures can be
found only in the genus Caecidotea, exclusive to
the fresh water systems of North America. This
leads us to consider the two genera Chthonasel-
lus and Gallasellus as living evidence of the
ancient continuity between the American and
European continents, before the formation of the
Atlantic Ocean.

Two other genera of Asellidae are present in
Italy: Asellus and Proasellus. Only one surface
species of the former, which is an Eurasian
genus, has reached Italy: A. acquaticus. The
genus Proasellus, on the other hand, is typically
peri-Mediterranean, with a large number of sty-
gobitic species present in Italy. Some belong to
exclusively stygobitic groups of species such as
P. cavaticus and P. franciscoloi of the “cavaticus”
group found in the Central European region, but
probably of Alpine origin.

Another group of species in Italy lacking epigean
representatives and therefore boasting a long
evolutionary history is the “pavani” group. It
includes three species: P. pavani, P. acutianus
and P. deminutus. The close affinity between
these three species and the others of the group
not present in Italy suggests a biological distri-
bution that once embraced Corsica as well as the
karsic systems of Slovenia, with remarkably
complex paleogeographic implications. The ecol-
ogy of this species is also interesting: P. acutia-
nus, for example, which we discovered during
studies of a hyporheic environment, has never
been found in other environments.

During our studies, we have come upon other
interesting species of subterranean Proasellus,
but the problem to be solved at the moment con-
cerns the most common and apparently banal
species: P. coxalis. This surface species plays an
important role in the fresh water biotic commu-
nities of the entire peri-Mediterranean area. An
abundant literature is available, describing
many aspects of its biology. But it is of interest



