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height, posterior shell length and upper shell height 
were measured on all specimens. The valves were 
photographed and the dimensions were measured 
using ImageJ image analysis software. We used 
principal component analysis (PCA) and bivari-
ate and multivariate allometric analyses to inves-
tigate ontogenetic and spatial variations in size 
and shape. We find that this taxon shows signifi-
cant regional-scale differences in size distribution 
between the coeval Upper Badenian sediments in 
the Vienna and Danube basins, with significantly 
smaller size in the Danube Basin.

In subtidal muds in the northern parts of 
the Vienna Basin, Varicorbula gibba achieves 
very high proportional community-level abun-
dance and its median shell width ranges between 
6–10  mm. Specimens from low-energy muddy 
sediments of the Vienna basin show low levels of 
taphonomic damage but are frequently bored by 
naticids snails that produce the trace fossil Oich-
nus paraboloides (Bromley 1981, Pek et al. 1997). 
In contrast, muddy sands from the northeastern 
margin of the Danube Basin; community compo-
sition is more even and median width ranges just 
between 3–4 mm. The higher sandy content and 
lower sedimentation rates (as evidenced by high-
er taphonomic damage, with higher proportion 
of bored specimens (by muricid snails – Oichnus 
simplex, in the Danube Basin; Bromley 1981) im-
ply that the regional size differences can partly 
positively correlate with nutrient supply. Morpho-
metric analyses indicate that height and width of 
individuals of this taxon undergo significant on-
togenetic allometry and that smaller-sized indi-
viduals in the Danube Basin have a smaller width/

Middle Miocene marine sediments in the Vien-
na and Danube Basins provide opportunities for 
analysis of spatial and temporal variations in the 
composition of molluscan communities and var-
iations in species abundance and size. Varicorbu-
la gibba (Olivi 1792) is an opportunistic bivalve 
with high tolerance to hypoxic conditions and 
variations in salinity (Holmes & Miller 2006) that 
appears in the Oligocene and persists to present, 
occurring in the tropical and northern temperate 
Eastern Atlantic and in the Mediterranean. Var-
icorbula belongs to one of the most frequent spe-
cies in the benthic communities in the Paratethys 
during the Middle Miocene. However, spatial and 
temporal variations in taphonomic preservation 
and in abundance, size, and shape of this genus 
is poorly known – insights into such variations 
would improve paleoenvironmental interpreta-
tions.

Molluscan assemblages with Varicorbula gibba 
(Olivi 1792) were collected from boreholes located 
in the western (Vienna basin) and eastern (Dan-
ube basin) margins of the Malé Karpaty Moun-
tains (Slovakia). Boreholes intersect sediments of 
the Studienka Formation (Vienna Basin) respec-
tive Madunice Formation (Danube Basin) that be-
long mainly to the Upper Badenian stage (Janočko 
et al. 2003, Kováč et al. 2004). We have selected 
assemblages with more than 20 Varicorbula spec-
imens from sediment samples sieved with 1 mm 
mesh size. A  well preserved shelly material con-
tains presently more than 130 specimens of Var-
icorbula, with ongoing screening of additional 
samples. We measured dimensions of four mor-
phological variables (in mm). Shell length, shell 
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height ratio. Therefore, some shape differences in 
the height-width ratio between the two basins are 
unrelated to ontogenetic allometric effects (be-
cause height-width ratio changes even during the 
ontogeny).
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