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[1] High-resolution bulk sediment (magnetic susceptibility and aragonite content) and d18O records from two
different planktonic foraminifera species were analyzed in an early Pliocene core interval from the Straits of
Florida (Ocean Drilling Program site 1006). The d18O record of the shallow-dwelling foraminifera G. sacculifer
and the aragonite content are dominated by sub-Milankovitch variability. In contrast, magnetic susceptibility and
the d18O record of the deeper-dwelling foraminifera G. menardii show precession cycles. The relationship
between the aragonite and the paleoproxy data suggests that the export of sediment from the adjacent Great
Bahama Bank was triggered directly by atmospheric processes rather than by sea level change. We propose a
climate mechanism that bears similarities with the semiannual cycle component of eastern equatorial Pacific sea
surface temperatures under present-day conditions.
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1. Introduction

[2] It is now well established that Earth’s climate varies in
regular Milankovitch-scale cycles (eccentricity, obliquity
and precession) driven by changes in orbital geometry and
hence insolation [Hays et al., 1976; Imbrie et al., 1984]. Sea
level variations on orbital timescales lead to cyclic
deposition of sediments on carbonate platforms and in the
surrounding basins [Schlager et al., 1994; Kievman, 1998].
In the past two decades the knowledge about these cycles in
carbonate platform sediments has advanced to an extent that
Milankovitch cyclic signatures can be used to construct an
astronomical timescale for the Mesozoic [e.g., Preto and
Hinnov, 2003]. In addition to these well-known cycles,
shorter millennial or sub-Milankovitch-scale periodicities
have recently been reported from neritic carbonate succes-
sions, but their interpretation is yet controversial. The
investigation of sub-Milankovitch periodicities in climate
proxy time series has focused on late Pliocene through
Holocene records, when the growth and decay of large
Northern Hemisphere ice sheets were part of a highly

variable climate system [Hagelberg et al., 1994; McIntyre
and Molfino, 1996; Bond et al., 1997; McManus et al.,
1999; Ortiz et al., 1999; Rutherford and D’Hondt, 2000;
Wara et al., 2000]. It is not clear in how far these sub-
Milankovitch-scale climate variations can be used to explain
sub-Milankovitch cycles in carbonate platform successions,
which were mainly reported from sediments deposited
under Mesozoic and Tertiary greenhouse world conditions
[Zühlke et al., 2003]. However, the few studies dealing with
millennial-scale cycles prior to the onset of large-scale
Northern Hemisphere glaciation confirm the presence of
high-frequency variability during intervals of relative cli-
mate warmth [Ortiz et al., 1999; Draut et al., 2003;
Steenbrink et al., 2003; Niemitz and Billups, 2005]. This
study will focus on semiprecession cycles, since sub-
Milankovitch cycles with a period of about half a precession
cycle where reported from different carbonate platform and
climate proxy records. Semiprecession cycles in carbonate
platforms settings have been explained by (1) a nonlinear
response of the sedimentary system to climatic precession
cycles [Kroon et al., 2000; Pittet et al., 2000] (2) a nonlinear
response of the climate system to external precession
forcing attributed either to alternating glaciation of the
northern and the Southern Hemispheres during one preces-
sional cycle [Eberli, 2000], or to the double peak in
equatorial insolation caused by the alignment of perihelion
with each equinox during one precession cycle [Preto and
Hinnov, 2003]. No explanation was given how this double
peak in insolation may be linked to specific physical climate
mechanisms. The objective of this study is to evaluate the
possible climatic origin of semiprecession variability
recorded in carbonate platform sediments during a period
of prolonged climate warmth. The early to middle Pliocene
is the most recent period in geological time with abundant
evidence for widespread warmth in the middle and high
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