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Assessing the processes and feedbacks of the water cycle and its relationship to

continental vegetation, weathering, runoff, and the surface and deep ocean has become one of

the key objectives of current climate research. In this new project we plan to explore short

term swings in organic carbon at OPD Site 959 from the Deep Ivorian Basin (DIB) off

Equatorial West-Africa with respect to the initial onset of upwelling processes off equatorial

West-Africa at about 5.5 Ma and associated feedbacks. To further explore a millennial-scale

TOC record we combine alkenone-based UK
37-SST data and coupled hydrogen and carbon

isotope signatures of plant leaf waxes (long-chain, odd-numbered C25 to C35 n-alkanes and

alkanoic acids) aiming to provide an integrated view on the processes, feedbacks, and time

relationships of the tropical climate-ocean system and thus tropical African hydrology and

vegetation change at about 6-4 Ma. The late Miocene–early Pliocene interval (11-3.5 Ma)

was a period of major transition in global climate, vegetation, and ocean circulation. In

particular, modern thermohaline and atmospheric circulation patterns were established with a

source of warm, nutrient depleted deep waters originating in the North Atlantic (Berger and

Wefer, 1996), short term but low amplitude fluctuations in atmospheric pCO2 and hydrology

(Pagani et al. 1999; Pagani pers. communication August 06), and the establishment of

modern-type atmospheric and ocean circulation in the tropics at about 4.5-4.3 Ma (Billups et

al., 1998, Norris et al., 1999, Wagner 2002)

At 5 cm depth-resolution (equivalent to about 2.5-5 kyr) concentrations in organic

carbon are generally low across the study section but highly variable (Figure 1). Frequency

analyses suggest a strong precessional control on carbon burial and shallow ocean properties

and thus a clear link to short term climate variability. Data resolution will be doubled with

progress of the project to achieve a continuous high resolution record. Our molecular work is

still at an early stage, but initial data show that plant wax n-alkanes and alkenones are present

at 130-180 ng/g sediment for individual samples enriched in organic carbon up to 0.7%
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(Figure 2), which can make the generation of accurate SST and compound-specific isotopic

data challenging. However, using the enhanced sensitivity of latest generation GC-IRMS

instrumentation, preliminary 13C data from leaf wax n-alkanes in ODP Site 959 sediments

covering a time period of about 5.5 Myrs shows values around -28.0 ‰, which is consistent

with preliminary data from time equivalent sections at DSDP Site 94 from the Gulf of Mexico

(Tipple and Pagani, pers comm.), while SST values were the region of 26-28 °C. Detailed

molecular isotopic and SST records from the sediments at this key site during a period of

rapid climate change will provide information enabling a better understanding of the drivers

and effects of this

process.

Figure 1 : Millennial-scale
TOC record of the Miocene-
Pliocene Transition at ODP
Site 959 off equatorial
Atlantic (5 cm resolution)
expanding on previously
published lower resolution
data (Wagner, 2002). Note
distinct cycle pattern
suggesting orbital forced
fluctuations in upwelling and
associated SST and
continental climate.

Figure 2: GC trace of long
chain leaf wax n-alkanes,
sample 959C/10/5/62.5-65 at
about 5.55 Ma.
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