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Establishment of the Plio- Pleistocene Astronomical Timescale of
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Abstract : An accurate timescale derived from benthic foraminiferal 8 0 is crucia to paleoceanographic studies. In global oceans,
there are few continuousd **0 records for the benthic foraminifers which pan the past 5 Ma and have time relution better than
5 ka. Such representative profiles have been established for ODP Ste 659 in the Atlantic and ODP Ste 846 in the east Pacific, but
gill have been absent in thé' Western Pacific Warm Fool” , an area playing an important role in globd dimate changes. Based on
the benthic foraminiferal 8 0 of ODP Ste 1143 in the southern South China Sea, we establish a5 Ma astronomical timescale for
the west Pacific Rio- Reistocene, with a time relutionof 2 - 3 ka. Thephassarefixed at 8 kaand 5 kafor the obliquity and
precesson bands repectively , and have been goplied throughout the whole records. Obliquity and precesson are caculated and
treated as the tuning targets. Anautomatic orbital tuning method has been gpplied in this study , which is more eficient than those
used at ODP Ste 659 and 846. The results show that the 190. 77 m lorg deep sea sedimentsin the South China Sea have recorded
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a paleoceanographic history of  5.02 Ma, corregponding to 191 gacia/interglacid cycles. The tuned Brunhes Matuyama paleo-
magnetic polarity reversd agrees well with an age of 0. 78 Ma dated previoudy. The tuned agesfor severa planktonic foraminifer
bio-events a9 agree wel with published dates, and new agesfor ome other bioc-eventsin the South China Sea are a9 estimated.
The sedimentation rates caculated from this new timescale indicate that 2. 9 Mais a threshold for the sedimentation ratein the le
cation of Ste 1143. Before thistime, the average sedimentation rateis 39.5 m/ Ma, with a smdl anplitudeof 50 m/ Ma. Af-
ter thistime, the average sedimentation ratejumped to  65.4 m/ Ma, with an anplitude aslarge as 200 m/ Ma. |In addition, the
sedimentation ratesin the southern Suth China Sea were higher during glacid sor stadids but lower during interglacidsor interstar
dids, epeddly in the late Pestocene period. Thisfeature might be related to the globa ice volume changes, which caused differ-
ent eroson, denudation and trangortation during glacias and interglacids.
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Fig.1 Benthic foraminiferd 0O record from ODP Ste 1143 plotted againgt the composite depth (mcd)
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Table1 Agesfor ODP Ste 1143 planktonic foraminifer bic-events
/'m /'m / Ma / Ma
LO pink Globigerinoides ruber 8.07 8.07 0.124 0.12(Thompson et al. , 1979)
FO pink Globigerinoi des ruber 25.03 25.03 0.407 0.40(Berggren et al. , 1995a)
LO Globigerinoides fistulosus 83.40 83.40 1.729 1.77(Berggren et al. , 19953)
FO Globorotalia truncatulinoi des 96.09 96. 09 2.031 2.00(Berggren et al. , 19953)
LO Globorotalia multicamerata 134.71 134.76 - 0.05 3.038 3.09(Berggren et al. , 1995a)
LO Dentoglobigerina altispira 134.81 134.86- 0.05 3.041 3.09(Berggren et al. , 1995a)
LO Sphaeroidinellopsis semi nulina 138.01 138.06 - 0.05 3.138 3.12(Berggren et al. , 1995a)
FO Sphaeroi dinella dehiscens 158.35 158.36 +0.05 3.800 3.25 5.54(Berggren et al. , 19953)
FO Globorotalia tosaensis 144.39 144.34 +0.05 3.348 3.35(Berggren et al. , 1995a)
LO Globorotalia plesiotumida 161.05 161.10- 0.05 3.823 3.77(Berggren et al. , 1995h)
LO Globorotalia margaritae 161.58 161.58 3.833 3.58(Berggren et al. , 19953)
Pulleniatina left to right coiling 166. 55 166.50 +0.05 4.051 3.95(Berggren et al. , 19953a)
LCO Globorotalia margaritae 166. 45 166.50- 0.05 4.047 3.96(Berggren et al. , 1995a)
LO Globigerina nepenthes 176.32 180.75- 4.43 4.586 4.20(Berggren et al. , 19953)
L O _Sphaeroidinellopsis kochi 185.78 190.80- 5.02 4.887 4.53(Berggren et al. , 1995h)
FO. ;LO. ;LCO.
0.124 Ma. 1143 5
30
1143
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