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Exploring the relationship between Late Miocene ocean carbon shift and productivity

LI Fangzhou, TIAN Jun
State Key Laboratory of Marine Geology, Tongji University , Shanghai 200092, China

Abstract: The Late Miocene ocean carbon shift (LMOCS) is the most recent event characterized by synchronous decrease in
both surface and deep water 3" C at a global scale, which is generally attributed to the biogenic pumping. When biogenic
bloom event appears, the biogenic pump will start working to facilitate 8" C fractionation. As the results, benthic foraminif-
eral 8" C decreases. However, this inference is recently challenged by increasing facts and evidence. Generally, changes in
paleo-productivity. biogenic bloom and the role and efficiency of biogenic pump can be reconstructed using paleontological
and geochemical proxies. A compilation of these proxy records reveals the debates between the LMOCS and productivity.
The onset and the cease of most biogenic bloom events led and lag the LMOCS, respectively. And the LMOCS is globally
synchronous while the biogenic bloom event is not. Moreover, the synchronization of surface and deep water is also contrary
to the principle of biologic pump. We thus propose that other reasons besides the changes in productivity should have accoun-
ted for the LMOCS. A further insight into the global hydrologic and carbon cycle, an improved reconstruction of atmospher-
ic CO; level, and computer climate simulation studies will together help to unveil the driving mechanisms for the LMOCS.
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Fig.1 Reconstructed pCO; records based on various proxies, Late Miocene ocean carbon shift and biogenic bloom
A. Reconstructed pCO; records based on various proxies, data from B/Cal'®); stomatal'”) ; phytoplankton alkenone 8'* C['$:191; paleosols207
boron isotopel'®); diatom record depending on estimated b* used opal content, alkenone concentration and coccolith Sr/Cal2°) B. Global LMOCS
recorded by benthic foraminifera in the eastern equatorial Pacific Ocean IODP site U1338'%7; the northern Atlantic ODP site 98277 ; the equatorial Atlan-
tic Ocean ODP site 926L87; the southern South China Sea ODP site 114391 ; the southern Atlantic ODP site 1088191 ; C. Benthic foraminiferal 88O of
ODP site 1143097, D and E. Biogenic bloom in the eastern equatorial Pacific Ocean IODP site U1338[22) Pink bar: biogenic bloom between 8 Ma

and 4.5 Ma approximately; Gray bar: LMOCS
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Fig.2 Biogenic bloom based on various proxies

A. Benthic foraminiferal 88O of ODP site 114397 ; B. The opal/clay of IODP site U1338 located in the eastern equatorial Pacific Ocean?2); C.

Paleoproductivity (calculated by benthic foraminifera accumulation rates) of ODP site 1088 located in the southern Atlantic Oceant®); D, The

CaCO3MAR of DSDP site 590 located in the southwest Pacific Ocean™®); E. The opal MAR of ODP site 1143 located in the southern South Chi-

na Sea$’); F. The phosphorus MAR of ODP site 757 located in the eastern Indian Oceant®’) . Gray bar: biogenic bloom between 8Ma and 4. 5Ma

approximately
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Fig.3 The biological pump(modified from reference[ 69])
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