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Subduction initiation changed paleogeography 

•! Ocean currents 
•! Temperatures 
•! Species dispersal 

Global models don't fit 
paleoclimate observations 

 
More/better data needed. 

Tectonics may be regional 
explanation. 

 
IBM-TKH subduction initiation 

may also explain long-term 
climate cooling 
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New data, new hypotheses to drill 

Stratigraphic records  
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Range of processes,  
length scales 

Proximal and distal 
sites needed 

Crust
Lithosphere

Asthenosphere
Global plate system

Forces transmitted through plates
Horizontal stress: faulting

Asthenosphere flow

Vertical stress (dynamic topography): transient vertical motions
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Lithosphere-Asthenosphere recycling 

Buoyancy, tractions: transient vertical motions

Crustal thickness change

Strain, advection (volcanic, tectonic): 
vertical motions, faulting, volcanism
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Precise age control  
- a key constraint 

52-43 Ma global change 
 
Precisely-known  
AUS-PAC since 43 Ma 
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NCTN, Proximal basin, North 

Evidence for transient uplift then subsidence, Norfolk Ridge 
Evidence for permanent subsidence, New Caledonia Trough 
Timing of deformation, vertical motions? 

GNS Science, NZ

D
ep

th
 (s

 tw
t)

10 km

Sea bed 1

3

2

NCTN-1ANCTN-2A



GNS Science, NZ 

1 km

LHRN-1A
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LHRN, Distal ridge, North 

Evidence for transient uplift then subsidence c. 1800 m.  
Timing, rate? 

Coral reef? 
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TASS, Distal basin, South 

Evidence for far-field oceanic lithospheric failure.  
When? 
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LHRS, Distal ridge, South 

Evidence for deformation and transient uplift then subsidence 
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NCTS, Proximal basin, South 

Evidence for deformation, subsidence of New Caledonia Trough 
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REIS, Reinga Basin, Proximal, South 

Proximal deformation, uplift, then subsidence 
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Conclusions 
Age ties to seismic strat. 
Vertical motions  
Only 3 useful sites (1972) 
Propose 6 new sites 
Paleoclimate synergy  
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