
A  new Norwegian Centre of Excellence at the Department of 
Geosciences, University of Oslo (2013-2023) 



 

 

CEED include scientists from the Physics of Geological 

Processes (PGP), the Natural History Museum (NHM) and 

the department of Geosciences (all parts of UiO). In addition, 

current/former members of the Geodynamics Group at NGU 

are fully/partly assimilated within the Centre.  

 

 

Norwegian Geosciences was evaluated in 2011 by an 

international committee: Only PGP & NGU Geodynamics 

received top ranking in Geology/Solid Earth Geophysics.  

 

 

CEED/GEO scientists are also the only Earth System 

Scientists in Norway that have won both the esteemed ERC 

Advanced (2.5 mill. EUR) and ERC Starting Grants (1.5 Mill EUR).  
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• What is the nature of the crust and the timing of Basin formation   
• Timing, mechanism and extent of volcanism in the High Arctic 
• What is the structure of the mantle ? 

4D-Arctic (Carmen Gaina) 



CEED VISION: Develop an Earth model that explains how mantle processes drive plate tectonics and 

trigger massive volcanism and associated environmental and climate changes throughout Earth history 



Deep Earth: Materials, structure and dynamics 
Reidar G. Trønnes (r.g.tronnes@nhm.uio.no) 



Earth Crises: LIPs, mass extinctions and environmental changes 
Henrik Svensen (henrik.svensen@mn.uio.no) 

Sub-theme 1: Large Igneous Provinces and Global Warming 
Sub-theme 2: Emplacement Environment and Killer Mechanisms 
Sub-theme 3: Geochemical Cycles and Paleoenviroment 

CROSS-SECTION THROUGH A LIP 
VOLCANIC BASIN. 
Different types of solid Earth 
degassing are shown. 

Mission: To understand the role of voluminous intrusive and 
extrusive volcanism on rapid global climate change and mass 
extinction in Earth history. 

Main Hypothesis: LIPs have caused most of the mass extinctions 
and major climate changes of Phanerozoic times. 



Dynamic Earth: Plate motions and Earth history 
Carmen Gaina (carmen.gaina@fys.uio.no) 

Sub-theme 1: Supercontinents, Palaeogeography and Biogeography 
Sub-theme 2: Wilson Kickoff: Passive Margins and Break-up 
Sub-theme 3: Continents adrift and oceanic basin formation, TPW & climate changes 
Sub-theme 4: Terminal Wilson: Subduction and Collision 

 

Mission: To explore the link between the 
lithosphere and the convecting mantle and 
quantify how palaeogeography and TPW have 
influenced the climate system. 

Main Hypothesis: Motion of tectonic plates is 
closely related to mantle dynamics and the 
mantle-lithospheric dynamics drives major 
changes in Earth’s life. 



Center for Earth Evolution and Dynamics (CEED) 

Cambridge (1954, 56) 

DYNAMIC EARTH: Build a consistent global plate tectonic model for the past 1100 Ma (2015?) 

TPW (spin-axis change) 

2008 2013 



Trondheim 2002 
The consortium has been run under funding provided 
by Australian, US, Norwegian and Japanese National 
funding agencies, Statoil & NGU. 

GPlates was conceived as an 
international open software 
project. The earliest 
documented conceptual design 
activity in this regard is 
represented by the first GPlates 
workshop in 2002 (NGU, 
Trondheim), hosted and 
financially supported by NGU 
Geodynamics. This 5-day 
workshop laid the foundation 
for GPlates design.  

R. Dietmar Müller 

EarthByte Group, School of Geosciences, 

The University of Sydney 

 

Michael Gurnis 

California Institute of Technology 

 

Trond H. Torsvik 

CEED (University of Oslo) & Geodynamics (NGU) 



SOME INDUSTRY BENEFITS OF GPLATES & 
PLATE RECONSTRUCTIONS INCLUDE 

 
1. Easy comparison of COB overlap between conjugate 

margins and calculation of plate tectonic scale 
stretching factors. 

2. Location of emergent land masses (provenance) and 
depositional facies 

3. Location of thermal ‘hot spots’ such as plumes and 
LIPs through time with implication for hydrocarbon 
maturation and migration.  

4. Dynamic topography yielding information about 
which areas are likely to have been below sea-level, 
at what depth, uplift/subsidence and sedimentation 
rates  

5. Paleobathymetry and consequent ocean and basin 
circulation models. 

6. Plate kinematic modeling 
7. Deformation of tectonic plates (coming soon) 



Ages in red denote the total 

length of pre-drift 

extension/strike-slip. 

1 
COB overlap between conjugate margins & calculation of plate tectonic scale stretching factors. 



Must restore: 

Late Paleozoic- 

Early Triassic  

Late Jurassic-

Cretaceous 

Late Cretaceous-

Paleocene  

extension 

Faleide et al.  
(2010) 

Passive Margins (pre-drift extension) and Break-up 1 



Location of emergent land masses (provenance) and depositional facies 2 
Early Jurassic (Barents Sea)                                        Late Ordovician (Africa) 

Torsvik et al. (2005) 



Location of thermal ‘hot spots’ such as plumes and LIPs through 
 time has implication for hydrocarbon maturation and migration.  

3 



Dynamic topography yield information about which areas are likely to have  
         been below sea-level, at what depth, uplift/subsidence and sedimentation rates  

Prediction of surface 
uplift and subsidence 
over time on a large 
scale is one of the 

most important 
outcomes of mantle 

flow models 

Torsvik & Steinberger (2006) 

Doubrovine, Steinberger & Torsvik (2012) 
Mosar & Torsvik (2002) 

Comparison of two different plate models: 

4 



DEMO:Indian Ocean example – free data 

Coastlines colour-coded by tectonic plate 



DEMO:Closed plate polygons 



DEMO:Plate motion vectors 



DEMO:Oceanic palaeo-age grid 

From the age grid we  
calculate bathymetry 
and heat flow 



DEMO:Free-air gravity 



11.3 

Reconstruction of gravity residuals 

To
rsvik  et al. (2

0
0

8
) 



Sponsoring benefits 
 
•CEED plate model & rotation engine 
•Training 
•Assistance to implement your own data 
•Influencing the development of GPlates 

Annual Fee 
 
•400.000 per year (minimum 3 yrs) 

PLATE MODEL 



WEB SERVICE 



The Hellinger Quantitative Reconstruction Tool: Currently in development at NGU/UiO 

Volume visualization & Raster surface lighting 



Vikings 17th May The SCLIP Vigeland CEED 

Thank you for your attention 


