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Abstract: This paper introduces some new developments concerning orbital eccentricity in stratigraphic and paleoclimatic
studies. The less than 0. 2% error in calculating the current orbital model for the last 250 Ma makes possible stratigraphic
subdivisions based upon eccentricity cycles. The newly erected international standard chronostratigraphic timescale uses the
405 ka long eccentricity cycles for separating major stratigraphic boundaries, and the Cenozoic Era now comprises E1 to E162
long eccentricity cycles, with the base dated at (65. 530. 3)Ma. The 100 ka and 405 ka eccentricity cycles have been found in
many geological records, especially those paleoclimate proxies based upon physiochemical records from deep-sea drilling
cores. Many important paleoclimatic events appear to have concurred with weak amplitude periods over the eccentricity
band, indicating these periods were likely prone to the influence of such factors as the global carbon reservoir, ice caps, sea
level and electromagnetic field, as well as regional tectonic reconfigurations. More and more studies show that the 6" C re-
cord is mainly related to orbital forcing over the eccentricity cycles, and its changes often precede §'® O changes, supporting
the hypothesis that the carbon cycle is one of the key factors influencing the earth’s climate.
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Fig. 1 The 6O record over the last 500 ka, compared with
orbital elements including obliquity, eccentricity and

precession and June insolation at 60°N
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Fig. 2 The last 250 Ma includes 1—62 long eccentricity cycles and some major stratigraphic boundaries
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Fig. 4 Increases in the benthic §"® O and 6" C across the Oligocene/Miocene boundary at ODP Site 929 from the tropical

Atlantic were related to the long eccentricity cycles
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Fig. 5 The great variations in 6" O and §" C values, carbonate accumulation rates and CaCQj; content across the Oligo-
cene/Miocene boundary at ODP Site 1218 from the tropical Pacific were also related to orbital cycles, indicating a
significant drop of CCD and Antarctic ice cap enlargement, probably accompanied also by global cooling and/or ice

accumulation on northern hemisphere
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Fig. 6 Comparisons between the benthic §** O and 6*° C and the Mg/Ca-derived SST from ODP Site 1171 in the southwest-
ern Pacific and eccentricity cycles and the global Pco, , indicating a drop of SST by 6—7 ‘C which was about 60 ka

prior to the Antarctic cryosphere expansion during the Middle Miocene climate transition
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Fig. 7 Filtered eccentricity signal components in benthic §'*O and §"* C from ODP Site 1146 in the northern South China Sea

show obvious discrepancies starting from 15— 14 Ma
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Fig. 8 Filtered orbital signal components in benthic and planktonic 6" O and 6 C from ODP Site 1143 in the southern South
China Sea over the eccentricity, obliquity and precession bands, showing the distinctive discontinuity of the eccen-

tricity cycles from these climate records
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