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A b s t r a c t  

Fossil deposits are a tangle of multiple signals that make understanding the functioning of past ecosystems a 
complicated and fraught process. The main difficulty is whether differences between fossil sites show an evolutionary or 
ecological signal, or are influenced by fossil preservation. These processes are not independent, as anatomical or 
behavioral differences can alter preservational pathways. It is particularly important to untangle these interacting 
processes when examining the animal communities of the Cambrian Explosion and Ordovician Radiation, where 
exceptional preservation of soft tissues provides relatively complete assemblage data. A novel method of data 
partitioning based on probabilistic modelling is used to examine these factors with respect to The Walcott Quarry, 
Burgess Shale, Canada (510Ma) and the Fezouata Shale, Morocco (c. 475Ma). As the prototypical Burgess Shale-type 
locality, the Walcott Quarry, is usually used as a basis for understanding Cambrian community structure and early 
ecosystem evolution. The result of probabilistic modelling shows that the Walcott Quarry biota best preserves the 
endobenthic community whilst systematically under-representing the nekton/plankton. The reverse is true for the 
Fezouata biota, with under-representation of the endobenthos. Taken in concert with data from a bioturbation index for 
these sites, a new model of comparative taphonomy is developed based on sedimentary input timing with respect to 
organism mortality. These results suggest that during the Cambrian Explosion and Ordovician Radiation the most 
exceptional fossils sites must still be calibrated against each other to understand the unfolding evolutionary events and 
ecosystem structures. 
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