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The response of marine organisms to the changes in ocean temperature, acidity, and
nutrient regimes of the Paleocene-Eocene Thermal Maximum remains poorly con-
strained but significant to our perception of future carbon cycle perturbation. Here we
describe the elemental and stable isotope geochemistry of coccoliths as indicators of
the response of the dominant calcifying plankton during the late Paleocene. Coccol-
iths, the dominant calcifying plankton during the late Paleocene, were extracted from
the siliclastic coastal section at Bass River NJ exhibit exceptionally good preservation
and negligible overgrowth compared to typical ocean carbonate-rich sediments. Anal-
ysis of individual coccoliths using secondary ion mass spectrometry (SIMS) reveals
no within-specimen heterogeneity in ratios of diagenetically sensitive elements like Sr
or Mn.

Sr/Ca ratios in modern sediment traps and culture experiments covary positively with
nutrient stimulated productivity of individual genera. For Paleocene-Eocene Bass
River samples, Sr/Ca ratios of populations of the dominant genera Toweius analyzed
by SIMS are high during the pre-event and early recovery phase. Minima in Sr/Ca oc-
cur briefly 15 cm below the base of the foraminiferal carbon isotope excursion, during
the CIE minimum, and late recovery. Throughout, Toweius Sr/Ca of Toweius covaries
inversely with the relative abundance of Apectodinimum among dinoflagellates, pos-
sibly indicating periodic substitution of environments favorable to dinoflagellates and
those favorable to coccolithophorids.



With the excellent preservation of coccolithophores, we observe in pre-PETM sedi-
ments a range in carbon isotope ratios of up tol1.7 permil among different coccolith
size fractions. In modern cultures and sediment traps vital effects correlate with cell
size and carbonate ion. We will present results on the evolution of these interspecific
and intraspecific vital effects over the PETM at Bass River and other sites.



