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ABSTRACT

The exceptional preservation of organisms is potentially influenced by various factors
that reflect either the environmental context or aspects of the organisms’ biology. There
has been no systematic investigation of the relative impact of such factors upon the
fidelity of preservation of an exceptionally preserved taxon. In this study, we present an
integrated approach to taphonomic analysis of exceptionally preserved taxa using
primarily quantitative data to analyze the taphonomy of exceptionally preserved frogs
(Rana (Pelophylax) pueyoi) from the lacustrine-hosted, upper Miocene, Libros
Konservat-Lagerstitte (Teruel, northeastern Spain). The frogs occur within several
different laminated mudstone facies and vary in their size, degree of completeness,
degree of articulation, limb positions, and the extent, type, and fidelity of preserved soft
tissues. For each specimen, we coded its physical and soft-tissue taphonomy using twelve
indices, and identified its lithological context. Systematic statistical analysis reveals no
correlation between specimen size, any taphonomic index, and lithological context:
variations in the taphonomy of the frogs are independent of centimeter-scale variations in
lithology and, by inference, short-term fluctuations in environmental conditions. The
consistently high fidelity of skeletal preservation and the preservation of soft tissues,
therefore, ultimately reflect the general nature of the sedimentary environment, i.e., burial
within laminated organic-rich muds below anoxic, monimolimnetic waters of a deep,
stratified meromictic lake. The statistical analysis did, however, identify significant
correlations between various taphonomic indices. These indicate that the observed
variation in the fidelity of frog preservation can be attributed, in large part, to a suite of



factors related to the biology of the frogs; the most important of these is the original
biochemistry of specific tissues, especially the skin, and the postmortem fate of the skin.



