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Abstract

The Paleocene-Eocene thermal maximum (PETM) is marked by a large negative carbon isotope excursion (CIE)
and massive seafloor carbonate dissolution. Both phenomena are thought to have been caused by a sudden release of
a large mass of carbon. The step-like nature of the CIE onset combined with the CIE magnitude has been explained
by multiple dissociation of methane clathrate as the primary source of carbon. The natures of onset and the magnitude
of CIE, however, are different between marine and terrestrial records implying potential artifacts in either or both
records. Recently, the carbon isotope stratigraphy based on various techniques including compound-specific isotope
analysis on terrestrial and marine biomarkers, single specimen analysis on surface-dwelling planktonic foraminifera
revealed that "actual’ CIE is as large as 4%, or larger, and the onset of the CIE was geologically instantaneous. These
results demonstrated that the CIE magnitude (2-3%o0) previously applied to estimate the mass of carbon released
during the PETM was considerably underestimated and that abrupt input of *C-depleted carbon to the ocean-
atmosphere system. Forthcoming high-resolution studies on the PETM with precise inter-regional correlation would

provide a unique opportunity for comparative research of global warming between PETM period and the present.
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Fig. 1. (a) Comparison between §"°C curves (carbonate, bulk analysis) from ODP Site 1263 and (b) Site
690B. Tie lines indicate correlation made by Zachos et al. (2005) based on configurations of the

curves and bio- horizons of nannoplankton. Age for Site 690B is based on helium isotope study by

Farley and Eltgroth (2003).
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. Schematic diagram explaining artificial alteration of §"*C stratigraphy. (a) Assumed pattern for complete

record of ¢"*C fluctuation in ocean-atmospheric CO: reservoir without any superimposed signals or
stratigraphic missing. (b) Supposed §"°C stratigraphy by bulk carbonate analysis with stratigraphic
missing between horizons W and Z. Deep sea sediments could lose records of just before the onset
and earliest phase of PETM because of “burn down” (see text). Carbonates of horizon W are overlain
by that of horizon Z. Note that it appears to be continuous with a conspicuous ¢"°C excursion, in
spite of considerable stratigraphic missing. (c) 0"°C stratigraphy supposed for sedimentary sequence
recording oceanographic perturbation just after the onset of PETM; predominance of surface-dwelling
nannoplankton associated with shrunk thermocline-dwellers would cause artificial overprint (positive
shift) between horizons X and Y. Broken line indicates pattern assumed for record without change
of nannoplankton assemblage. (d) §"°C stratigraphy supposed for sedimentary sequence recording
paleoclimatic perturbation on land between X and Y; predominance of angiosperm overturned from
mixed flora of angiosperm and gymnosperm associated with climatic warming, or physiological
response of terrestrial plants to increasing temperature and/or humidity would overprint §"°C signals
on terrestrial biomarkers resulting in an additional negative §"°C shift relative to the original (broken
line) configuration between X and Y.
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