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Towards a Cenozoic "Megasplice" of climate history:
Hemispheric climate response to astronomical forcing during the past
35 m.y.
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Earth’ s climate has undergone different intervals of gradual change as well as abrupt shifts between
climate states. Here we aim to characterize the corresponding changes in climate response to
astronomical forcing in the icehouse portion of the Cenozoic, from the latest Eocene to the present. As a

tool, we use a 35-m.y.-long delta'®0 record compiled from different high-resolution isotope records

benthic
spliced together (what we refer to as a megasplice).We analyze the climate response to astronomical
forcing during four 800-k.y.-long time windows. During the mid-Miocene Climatic Optimum (ca. 15.5 Ma),
global climate variability was mainly dependent on Southern Hemisphere summer insolation, amplified by
a dynamic Antarctic ice sheet; 2.5 m.y. later, relatively warm global climate states occurred during maxima
in both Southern Hemisphere and Northern Hemisphere summer insolation. At that point, the Antarctic
ice sheet grew too big to pulse on the beat of precession, and the Southern Hemisphere lost its
overwhelming influence on the global climate state. Likewise, we juxtapose response regimes of the
Miocene (ca. 19 Ma) and Oligocene (ca. 25.5 Ma) warming periods. Despite the similarity in delta180benthic
values and variability, we find different responses to precession forcing. While Miocene warmth occurs
during summer insolation maxima in both hemispheres, Oligocene global warmth is consistently triggered
when Earth reaches perihelion in the Northern Hemisphere summer. This pattern is in accordance with
previously published paleoclimate modeling results, and suggests an amplifying role for Northern

Hemisphere sea ice.

Keywords: Cenozoic paleoclimate, Milankovitch, benthic oxygen isotopes

1 ke 4| ket :.'.n"." il o ol AI-I,.. ot T !
100 kyr <—| = D 'i O
405 kyr +— E
20 kyr = LY ‘ T, f (h | S0 I ||"l| |
41 kyr =[0I w | IMVM’L" | ;L v
100 kyr +— s ~ : - h u'v
405 kyr +— =
C Miocene ™ late Oligocene . T
—_ bb\- Q"J/ ,-"-;1’__._\-\\ warming = warming SITE 1218 o |
o Dt 9P o e * Palike et al, 2006b) * m
[a i A e =& ’
o S o - »*
L of o
= . af o T\\
=) mid-Miocene
(@) Climatic Optimum
=
2 5 |
E; Middle Miocene
= Climatic Transition
£
€4
@ e £ ¥
Plt. | Pliocene, Miocene | Oligocene [Eo.|
5 T LI I I | T T T T T T T T 1 T T T T T T T T T T T T T T LI T T T T 1
4] 1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 3 27 28 29 30 31 32 33 34 35

Age (Ma)

©2017. Japan Geoscience Union. All Right Reserved. - U03-02 -



