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At the end of the Cretaceous Period (66 Ma), the impact of a meteorite on the Yucatan platform in the southern Gulf of
Mexico caused the extinction of 75% of species on Earth, including 90% of planktic microorganisms like foraminifera and
calcareous nannoplankton. As the ocean ecosystem struggled to get back on its feet after this calamity, the recovery of
marine primary productivity was geographically heterogeneous. Some authors had speculated that this heterogeneity was
driven by the uneven distribution of toxic metals in the ocean, and was directly related to distance from the Chicxulub
crater. However, results from recent International Ocean Discovery Program/International Continental Drilling Program
(IODP/ICDP) joint Expedition 364, which drilled the Chicxulub crater itself, found evidence of the rapid establishment of a
healthy, high-productivity ecosystem in the crater within 30 kyr of the impact. This result suggests that the recovery of
marine productivity is likely driven by ecological factors like incumbency and competitive exclusion. However, it also raises
several additional questions: How long does high productivity last in the crater? Is this high productivity driven by the
impact-generated hydrothermal system or is it a Gulf-wide phenomenon? If so, what’s driving it?

Here, we examine planktic and benthic foraminifera, calcareous nannoplankton, major, minor, and trace elements, and
stable isotopes from the Paleocene interval of IODP Site M0O077 in the Chicxulub Crater, and compare it to publically
available planktic foraminifer and nannoplankton counts from three oil wells in the northern Gulf of Mexico to determine
the long term trends in productivity in the Chicxulub Crater and whether or not they are limited to the crater or extend
across the Gulf. We show that the first ~million years of the Paleocene are characterized by eutrophic surface waters that
slowly transition to mesotrophic and then oligotrophic by the middle Paleocene. Foraminiferal data from the northern Gulf
of Mexico demonstrates that this trend is regional.
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