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remained the same. The latter change in the Earth’s response can be explained by hypothesizing that the global
cooling during the Cenozoic affected the thermal structure of the ocean; it caused a gradual shoaling of the
thermocline. Around 3 Ma the thermocline was sufficiently shallow for the winds to bring cold water from
below the thermocline to the surface in certain upwelling regions. This brought into play feedbacks involving
ocean-atmosphere interactions of the type associated with El Nino and also mechanisms by which high-latitude
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5.4.1 Tropical Modes

During the MPWP, climate conditions in the equatorial Pacific were
characterized by weaker zonal (Wara et al., 2005) and cross-equatorial
(Steph et al., 2010) SST gradients, consistent with the absence of an
eastern equatorial cold tongue. This state still supported interannual



Biogenic Accumulation Rate in the EEP

1 Site 850
2 o

0 — %0 -poled 0%0 0ty 0o e Tooe - MM_.‘ﬁﬁ.f‘. o)}

Opal MAR
(g/cm’k.y.)

“Biogenic Bloom”

- 10
1 aks1

m;

ils <%

. e Aoond -.\J\z. \../"" '4."75 =5
©E

N\, Wt S
./ ...d.‘.‘./ " @ o

~- 0
QLllaternarly ' Fl’liocenel Miocene
o 1 2 3 4 5 o
Age (Ma)

Farrell et al., 1995; Schroeder et al., 1997



Tracing Equatorial Upwelling by CO,
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pCO, ., Distribution Across the Equatorial Pacific
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Sites for pCO, reconstructions
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CO, Across Equatorial Pacific
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Excess CO, and Biogenic MAR
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Warm Water Upwelling: How?
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Warm Water Upwelling: Why?

Q
T
=
2
g FEd
20°S aEE B
( Particle depth (m) L /
—
L'F\’\ 50 100 150 200 250 H
40°S \}7

240°W 220°W 200°W 180°W 160°W 140°W 120°W 100°W 80°W
Latitude

Gu and Philander, 1997, Science



Outcropping of high-latitude waters at EEP
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Pacific Meridional and Zonal Gradient
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