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Getting the big picture from a small spot: Multi-proxy,
multi-instrument in situ measurements in foraminifera
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PLEISTOCENE TEMPERATURES!

CESARE EMILIANI
University of Chicago

ABSTRACT

Oxyﬁisqtopic analyses of pelagic Foraminifera from Atlantic, Caribbean, and Pacific deep-sea cores in-
dicate the temperature of superficial waters in the equatorial Atlantic and Caribbean underwent peri-
odic oscillations during the Pleistocene with an amplitude of about 6° C. The temperature record of the Pacific
cores was much affected by local oceanographic conditions.

Seven complete tanﬁture cycles are shown by a Caribbean core. By extrapolating rates of sedimenta-
tion based on radiocar data, an age of about 280,000 years is obtained gr the earliest temperature
minimum. Correlation with continental events suggests that the earliest temperature minimum corresponds
to the first major glaciation.

The chrono of Pacific cores proposed by Arrhenius (1952) must be modified if correspondence with
the chronology of Atlantic and Caribbean cores is desired.

In one Pacific core which extends to the Pliocene, the 610-cm. level below top is believed to represent the
Plio-Pleistocene boundary. About fifteen complete temperature cycles occur above this level, and the length
of Pleistocene time is estimated at about 600,000 years. The so-called pre-Giinzian stages apgeu to spana
:id-be mteri:al about as long as the Giinz and post-Giinzian stages. A glacial lowering of sea-level of about

m. is indicated.
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Foraminiferal shells are isotopically and chemically zoned

« conventional acid digestion measurements homogenize shell composition!
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Intrashell compositional heterogeneity is caused by

« diagenetic alteration

 foraminiferal lifecycle and biomineralization

picture credit: Evans and Muller 2013



M. velascoensis from ODP Site 865 (PETM, 56 Ma)

diagenetic, blade-shaped muricae




Sample preparation for in situ 880 analyses by SIMS
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BSE image of polished shells for in situ SIMS analyses
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Kozdon et al. 2013
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multi-instrument in situ approach
« SIMS (5'80)
- EPMA (Mg/Ca)
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5"°0 (%0 PDB)

biogenic and diagenetic calcite.
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agreement with climate model
simulations for the PETM.

5"°0 (%0 PDB)
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Site 690 -5
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Kennett and Stott, 1991
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Intrashell compositional heterogeneity Is caused by:

« diagenetic alteration

« foraminiferal lifecycle and biomineralization

picture credit: Evans and Muller 2013
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Depth of chamber formation
(ontogenetic calcite)

J

Depth of crust formation

modified after Reiss, 1957
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N. pachyderma
150 um 100 um
Pflaumann et al. This study
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Extent (million square kilometers)
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Vetter et al. 2013
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