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Paleomacroecology, the study of large-scale ecological patterns in the fossil record, is an 

important interface between neobiology and paleontology. Research in this field seeks to resolve 

biodiversity patterns in the fossil record, and applies modern biodiversity theory to understand 

the processes that created these patterns on geologic timescales. Studies of this nature become 

critical when assessing the ecological response to large-scale biological disturbances such as 

mass extinctions. The fine-scale, multidisciplinary studies we are currently undertaking in 

southern Saskatchewan’s latest Maastrichtian (66Ma) Frenchman Formation explore these 

paleobiodiversity trends. The formation preserves a complete and continuous record of terrestrial 

vertebrate ecosystems in the half-million years prior to the end-Cretaceous mass extinction 

event.  

Data collected from 31 lithostratigraphic sections in study area of Grasslands National Park’s 

(GNP) East Block were used to designate seven lithostratigraphic units, each of which represents 

a discrete period of geologic time. Paleoclimate estimates were derived from x-ray florescence 

analysis of paleosol samples collected from two of the stratigraphic sections. No significant 

temporal trends in mean annual temperature or precipitation were recovered, although other 

sedimentological indicators (e.g. bauxite deposits) imply that small-scale or seasonal climate 

fluctuations did occur. A second set of paleoclimate estimates was derived from plant 

macrofossil (leaf) physiogamy found in two Frenchman Formation paleofloral sites, one from 

GNP and the other from Chambery Coulee, 200km to the northwest. When the Climate Leaf 
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Analysis Multivariate Program (CLAMP) was applied to the two fossil leaf assemblages, the 

resulting climate estimates were not significantly different from those derived from the paleosol 

analyses. Based on the presence of inertinite (fossil charcoal) in one of the paleofloral sites, the 

marked disparity in floral diversity between the two sites was suggested to be reflective of 

secondary ecological succession following a disturbance by fire.  

Fossil material collected from 38 vertebrate microsites in GNP, comprising of some 7800 

specimens, was used to quantify biodiversity trends across time. Fossils were collected, along 

with the lithostratigraphic information necessary to place them in a chronological context, and 

were sorted, identified and catalogued. Temporal variations in alpha (within-site) and beta 

(among-site) diversities were explored. This study found that, 1) overall alpha diversity was 

relatively stable prior to the mass extinction, although two sudden, temporally distinct declines 

were detected, 2) temporal diversity trends varied among different vertebrate groups (fish, turtles 

and dinosaurs), 3) faunal turnovers in certain groups were indicative of changing environmental 

conditions not directly linked to climate, and 4) local factors were just as important in creating 

paleobiodiversity patterns as regional or global drivers. These results have important 

implications for our understanding of the timing and cause of the Cretaceous mass extinction on 

local scales, and demonstrate the benefits of assessing paleodiversity patterns on multiple 

ecological levels. 
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