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FHg.2 Sratigraphic distribution of late Quaternary sgpropels _—_:: i
in a deep water sediment core from the Eastern Mediterranean —— ~ -

and its astronomica chronology (modified from reference[9])
* S1”is numerical code of sapropels; arrow shows the time
range of one cycle of 400-ka long eccentricity.
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) Fg.3 Precesson cycles and their numeration in the early
Pliocene stratotype in Italy( modified from reference[ 10])
Lithology : black color denotes organic rich grey marls,
corresponding to sapropel s and indicating high productivity ;
white and grey colors denote grey and beige limestones

3 Zanclean regpectively , and indicate low productivity.
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, , , Table 1 Examplesof the* Mediterranean Precessonr
Hil gen!®’ “ " Related Sapropel coding” (modified from reference[ 9])

(MPRS, Mediterranean Precesson Related Sapro-
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S1 2 8

2 6 56
S3 8 79
4 10 102
5 12 123
6 16 172
S7 18 194
8 20 216
SO 22 238
S10 30°? 331
S11 3872 405
S12 46 ? 481
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Fig.4 The long eccentricity cycles and cyclostratigraphic
! ! naming scheme for the Oligocene (modified from reference[ 19])
) From left to right : paleomagnetic stratigraphy and age; benthic fo-
, raminiferal oxygen isotope record from ODP Ste 1128 (dash line
shows global compilation) ; bandpass filters for oxygen (dash line)
1
and carbon (dot line) isotope measurements and eccentricity (solid
' ling) , and eccentricity cycle number (such as 68oi- con) ; benthic fo-
10 raminifera carbon isotope record from ODP Ste 1128 (dash line
[18]
) 40 shows global compilation) ; insolation (ETP)
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Table 2 Long eccentricity cycle numeration for the late “ ! tznl )
Cenozoic in the® Geological timescale 2004” )
(simplified from reference[ 24])
(3)
/ Ma
1.81 1-5 , ,
Placenzian 3.60 6—10 ’
Zanclean 5.33 10 14 '
Messinian 7.25 14 —9
Tortonian 11.60 19 —29
Serravallian 13.65 30—34 '
Langhian 15.97 35—40 ’ '
Burdigalian 20.43 41 —51 , 300
Aquitanian 23.03 52 —58 [28]
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ASTRONOM ICAL® PENDUL UM” FOR GEOLOGICAL CLOCK

WAN G Pinrxian
(The State Key Laboratory of Marine Geology , Tongji University , Shanghai 200092 ,China)

Abgtract : Development of Earth system science callsfor new approaches to time measurement of geological
processes. Up to now , the Earth s orbital parameters remain the only periodicities in geology subject to
precise calculations and , therefore, may provide new scalesfor geochronology. The 400-ka long eccentrici-
ty is the most stable orbital parameter over the entire geological history and drives long-term periodical
changes in the oceanic carbon reservoir through low-latitude processes, at least since the Cenozoic. Being
extensvely and easily recognizable in geological records, the 400-ka cycles are potentially the astronomical
“ pendulum” for the geological clock.
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