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Abstract. The amount of carbon dioxide in our atmosphere is already at a level last recorded
millions of years ago and is steadily rising. As our planet continues to warm, scientists are
increasingly turning to the fossil record to help understand what marine ecosystems look like
and how they were able to function under extreme climate change. The British Chalk provides
a continuous and well-exposed rock and fossil record spanning the Late Cretaceous (~100 - 72
Ma). As an economically important resource, the chalk has been quarried and studied for >200
years and a detailed stratigraphic framework is available. The sequence is abundantly
fossiliferous, recording every marine trophic level from nanno- and phytoplankton to benthic
and nektonic molluscs and apex predators. The Natural History Museum, London (NHMUK)
alone contains >55,000 UK Chalk Group macrofossil specimens, including rare taxa and
material from now inaccessible localities. Only a fraction of these have been published or are
available in public datasets. Many specimens contain limited metadata, and ages or
stratigraphic position are poorly constrained. To unlock these ‘dark data‘ we are re-dating
>1,500 macrofossil specimens using calcareous nannofossil biostratigraphy. Combining these
with data from new fieldwork, we are conducting the first ‘whole-ecosystem’ study of the
functional diversity and ecology of the Chalk Sea, providing an unprecedented record of the
effects of global Cretaceous climate change on marine ecosystems at a variety of temporal
and spatial scales, all within the same depositional system.
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