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Early Pliocene Precession Rhythm of African Monsoon and
Mediterranean Sea Surface Productivity
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Abstract: The Profile Cape Spertivento, located in the Calabria peninsula of Ttaly, is composed of the Early Pliocene (5. 3—
4. 8Ma) Mediterranean marl-clay sediments. Based on the former work, a more accurate astronomically tuned timescale has
been reconstructed for the sequence Cape Spertivento in this paper. Paleoproductivity proxies show that during the Early Pli-
ocene, the increases of the Northern Hemisphere summer insolation always concurred with the increases of the organic car-
bon MAR, the high (/N ratios, the decreases of the carbonate MAR, and the negative excursions of G. obliquus d*0 and
33C, which were probably caused by the enhanced rainfall, resulting from the strengthened A frican summer monsoon. Mo-
reover; the strong African summer monsoon led to the flooding of the Nile River, increasing the discharge of continental nu-
trients and fresh water into the Mediterranean Sea. Strong precession and abundant semt precession cycles are found in the
spectrums of the proxy records, implying the tropical forcing of the African monsoon variability during the Early Pliocene.
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2 Cape Spertivento
Fig.2 Selection of the time control points for the Cape Spertivento Profile. Note that summer insolation is the

monthly mean value of June and July
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Fig. 3 Comparison of filtering records of Corg%, carbonate’s and G. obliquus 80 at precession band (solid
lines) with orbital precession (dashed line). The Blackman-Turkey method was used. The central fre-

quency and band-width are 0. 04762 ka ' and 0. 015ka ', respectively



317
41 2319 41 2319 41 2319
ka ka ka ka ka ka ka ka ka
' "
e
e
] "' lI
O —
\/ i A "o
[l M) W ATSaRRY
0. 00 0. 05 0.10 0.00 0. 05 0.10 0. 00 0. 05 0. 10 0.00 0. 05 0.10
% (ka) % (ka™) i #(ka™) i % (ka')
4 Cape Spertivento (a) «(b) . (e)G. obliquus 8°0  (d) G. obliquus °C  30°N
30°N ,
80% . ARAND

Fig. 4 Cross spectral analyses of 30°N summer insolation with (a) Corg%, (b) Carbonate%, (¢) G obliquus 30

and (d) G. obliquus 0°C of Cape Spertivento, respectively. The solid lines denote the spectrum of the 30°N
summer insolation and the dashed lines denote those of the proxy records. The dotted lines denote the coheren-

cy» and the horizontal solid lines denote the 80% confidence level. We used the“ ARAND” package from Brown

University to perform the cross spectral analyses
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Fig.6 Spectral analyses of proxy records from the Cape Spertivento Profile. The solid and dashed lines repre-
sent 80% and 90% confidence level, respectively. The unit for the periods is ka. We used “ Redfit35”
(Schluz and M udelsee, 2002) to perform spectral analyses
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