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What do cenograms tell us about the mammalian palaeoecology?
The example of Plio-Pleistocene Italian faunas
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Past climatic and biotic change can only
be thoroughly understood by studying ancient
ecosystems. “Cenogram” analysis is one
macroecological model for palaeoenvironmental reconstruction. A cenogram is a graphic
representation of the rank-size distribution of
non-volant mammal species within an ecologically cohesive fauna. Using data from modern
faunas, cenogram analyses correlate characteristics of faunal body-mass distribution in mammalian faunas with habitat and environmental
attributes. Cenograms were ﬁrst employed
by VALVERDE (1964) to study the relationships
between the size of predators and that of their
prey. Cenogram analyses are widely used at
present for interpreting environmental parameters in northern hemisphere palaeofaunas:
Cretaceous to Pleistocene assemblages of
mid-latitude North America and Europe (see
e.g. ALROY 1998; LEGENDRE 1986; MONTUIRE 1998,
1999; RODRIGUEZ 1999); Pleistocene subarctic
and arctic (STORER 2003) and South American
Cenozoic (CROFT 2002). Nonetheless, there
is disagreement on the actual value of cenograms in reconstructing environments, as well
as on the most appropriate methodological
approaches.
To investigate the usefulness of cenograms

in inferring palaeoenvironmental conditions
from mammalian fossil assemblages, we have
analysed several Italian local faunal assemblages (from Villafranchian to Early Aurelian
Mammal Ages, MAs). We then performed a
cenogram analysis on the species inventory of
each faunal unit (F.U.). We assumed that using
F.U. results would be representative of trends
in environmental changes during the PlioPleistocene, taken as an average for the whole
geographical area of the Italian Peninsula. The
body mass of each taxon was calculated using
the most appropriate method as tested on samples of the most closely related extant species.
Using cenograms calculated for mammal
faunas from the early Villafranchian (Middle
Pliocene) to the early Aurelian MAs (late Middle
Pleistocene), the progressive transition from
humid/tropical woodlands (Early Villafranchian)
to open/arid habitats (Early and Middle Galerian)
to relatively humid woodland environments
(Early Galerian), already suggested by ﬂoral
and faunal data, was conﬁrmed. Moreover, it
seems that, over the course of time, more arid
environments characterised the north-eastern
and Apennine regions, whereas along the Tyrrhenian coast, more humid, temperate conditions prevailed.
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