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1 THE GEODYNAMICS TEAM

The Geodynamics team at the Geological Survey of Norway aims to increase our understanding of
geodynamic processes and their effects on local to g lobal scales. In 2011, the team members were:

SUSANNE J.H. BUITER - Senior Researcher

ZURAB CHEMIA - Post-Doctoral Scientist (until 01.06.11)
CARMEN GAINA — Team Leader (until 01.10.11)

MORGAN GANER@D - Post-Doctoral Scientist

REZA KHABBAZ GHAZIAN - PhD student

BART W. HENDRIKS —Assistant Team Leader/Team Leader (from 01.10.11)
CINTHIA LABAILS - Post-Doctoral Scientist (until 04.02.11)
MATTHIEU QUINQUIS - PhD student (until 01.03.11)
THOMAS F. REDFIELD - Senior Researcher

JOYA L. TETREAULT - Post-Doctoral Scientist

TROND H. TORSVIK — Senior Researcher (20%)

ROBIN J. WATSON - Researcher

2 MAIN PROJECTS

2.1 The African Plate

Funded by: Statoil and NGU

Duration: 2008 - 2012

Project coordinator: Carmen Gaina

Participants: Susanne Buiter, Carmen Gaina, Morgan Ganergd, Bart Hendriks, Cinthia Labails, Trond
Torsvik, Giulio Viola, and Robin Watson

External collaborators: Sergei Medvedev (University of Oslo)

Short description: This project explores the interaction between the African Plate lithosphere and
mantle and seeks to better understand possible forces that can shape and modify sedimentary basins
and related hydrocarbon accumulation. We focus on the kinematics of the African Plate since the
Palaeozoic, the geophysical characterisation of the present-day structure of the African Plate and its
underlying mantle, the timing of major volcanic events, the formation of sedimentary basins, and the
computation of regional stresses.

2.2 c2c (crust-to-core)

Funded by: European Union through Marie Curie Research Training Network (MRTN-CT-2006-
035957) and NGU

Duration: 2007 — 2011



Project coordinator: Susanne Buiter

Participants: Susanne Buiter, Zurab Chemia, and Matthieu Quinquis

External collaborators: Ondrej Cadek and Hana Cizkova (Charles University Prague, Czech
Republic), Gerd Steinle-Neumann (BGI Bayreuth, Germany), Susan Ellis (GNS Science, New
Zealand)

Short description: The c2c (crust-to-core) Marie Curie Research Training Network aims to enhance
understanding of the changing chemical and physical properties of slab material as it is compressed
and heated in response to sinking into Earth’s interior, its interaction with the surrounding
‘unperturbed’ Earth, and the quantification of material fluxes. The network consists of 11 institutes in
9 countries. NGU participates with numerical models of subduction zone dynamics, focussing on slab
dehydration and mantle wedge hydration, and sediment subduction.
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Figure: A snapshot of four models of a free falling slab that illustrate the importance of a true free surface in
subduction models. All models are shown when the slab reaches 600 km depth. The “T” at the surface of the
model domain shows the initial position of the trench. Top left) A one layer lithosphere with a free-slip surface;
Bottom-left) a one layer lithosphere with a free surface; Top-right) a two layer lithosphere with a free-slip
surface, and Bottom-right) a two layer lithosphere with a free surface. The two layer models differ from the one
layer models by inclusion of a weak crust. After Quinquis et al. (2011, Tectonophysics 497, 57-70).

2.3 The Congo Basin

Funded by: Norway-Germany IS-DAAD collaboration grant and NGU

Duration: 2010 — 2011

Project coordinator: Susanne Buiter

Participants: Susanne Buiter and Joya Tetreault

External collaborators: Sergei Medvedev (University of Oslo, Norway) and Bernhard Steinberger
(GFZ Potsdam, Germany)

Short description: The Congo Basin project aims to (1) evaluate if the mantle could play a role in the
Mesozoic-Cenozoic subsidence of the Congo Basin, and (2) establish collaborations with GFZ
Potsdam (Germany) and the University of Oslo.



Figure: The Congo Basin (located in the Democratic Republic of
Congo in Central Africa) is an almost circular depression,
associated with negative gravity anomalies, which experienced slow
subsidence over long periods of time. The topography map in the
figure clearly outlines the circular Congo Basin (Amante and
Eakins, 2009).

2.4 The formation of extensional fault arrays

Funded by: NGU

Duration: 2007 - 2012

Project coordinator: Susanne Buiter

Participants: Susanne Buiter and Per Terje Osmundsen

External collaborators: Guido Schreurs (University of Bern, Switzerland) and Susan Ellis (GNS
Science, New Zealand)

Short description: Parallel-dipping normal faults occur from outcrop scale to large-scale arrays at
passive margins. We use numerical models, analogue models and interpretations from seismic
observations to investigate processes and factors that favour the development of arrays of parallel-
dipping faults over conjugate faults.

2.5 GPlates

Funded by: NGU

Duration: 2010 - 2012

Project coordinator: Robin Watson

Participants: Trond Torsvik, Robin Watson, Cinthia Labails, Tim Redfield, and Carmen Gaina
External collaborators: University of Sydney, Australia; Caltech, USA

Short description: GPlates is a free, open source, multi-platform software tool for modelling the
motion of tectonic plates through time. GPlates is developed jointly by researchers and programmers
at the Geodynamics Team (NGU), the School of Geosciences (University of Sydney), and the Division
of Geological and Planetary Sciences (California Institute of Technology).

2.6 Improved plate models for SPlates/4DLM

Funded by: Statoil and NGU

Duration: 2008 - 2011

Project coordinator: Carmen Gaina/Bart Hendriks

Participants: Carmen Gaina, Bart Hendriks, Cinthia Labails, and Trond Torsvik

Short description: This three years research project aims to construct consistent global databases and
plate tectonic models to be used with the SPlates and GPlates reconstructions tools in an ArcGIS
environment.



2.7 Magnetic remanence properties in Jaspis in Lakken
Funded by: NGU

Duration: 2011 — 2012

Project coordinator: Morgan Ganergd

Short description: Test if a palaeo-latitude can be determined for the early Ordovician Lgkken
ophiolite. The Ordovicean upper allochton “Trondheimsdekket” was translated into its present position
during the Caledonean orogenesis. There are two competing hypotheses to the paleogeography of this
unit: it stems 1) from the Baltic margin of lapetus ocean, or 2) from the margin of Laurentia. Given
that Baltica and Laurentia were separated by the lapetus ocean (3000 — 4000km), a palaeo-latitude can
possibly solve this puzzle.

2.8 Numerical modelling of the Wilson Cycle

Funded by: Norwegian Research Council and NGU

Duration: 2007 — 2012

Project coordinator: Susanne Buiter

Participants: Susanne Buiter, Reza Khabbaz Ghazian, and Joya Tetreault

External collaborators: Torgeir Andersen (University of Oslo) and Susan Ellis (GNS Sciences, New
Zealand)

Short description: The continuous movement of the tectonic plates, of which Earth’s outer shell is
composed, causes regions of plate convergence and divergence. In this project, we investigate the
dynamics of plate convergence, the end of convergence by continental collision, and the localisation of
subsequent extension. Using dynamic forward models, we examine how the style of convergent
margin dynamics is affected by internal (e.g. rheology) and external (e.g. plate velocities) factors, how
terranes may be accreted, and how a convergent margin system changes once an ocean is closed and
two continents collide.

2.9 SPlates

Funded by: Statoil and NGU

Duration: 2008 — 2011

Project coordinator: Carmen Gaina/Bart Hendriks

Participants: Carmen Gaina, Cinthia Labails, Tim Redfield, Trond Torsvik

External collaborators: Mark Smethurst (University of Exeter) and SIMULA (Norway)

Short description: This project aims to build new plate tectonics reconstruction software able to link
with ArcGIS applications and other open source and proprietary software.

2.10 TECTON

Funded by: NGU

Duration: 2010-2012

Project coordinator: Tim Redfield
Participants: Tim Redfield, P.T. Osmundsen

Short description: This project uses fieldwork and GIS methodologies to document the impact of post-
Caledonian onshore normal faulting (e.g. 'tectonic topography' on the Scandinavian landscape. The
project's results place the passive margin into the framework of the new models of extended margin
evolution, provide a template for the regional distribution of large volume rockslide hazards in
Norway, and offer new models for source-sink relationships within the petroleum exploration sphere.
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PUBLIC OUTREACH

http://www.forskning.no/artikler/2011/oktober/301520: Fant Sgr-Amerikas eldste gnagere
http://www.nature.com/nature/journal/v478/n7370/full/478431d.html: From Africa to Amazonia


http://www.forskning.no/artikler/2011/oktober/301520�
http://www.nature.com/nature/journal/v478/n7370/full/478431d.html�

http://www.bbc.co.uk/news/science-environment-15268643: Tiny fossil teeth re-write rodent
record

http://www.sciencedaily.com/releases/2011/10/111011192420.htm: Oldest Fossil Rodents in
South America Discovered; Find Is 10 Million Years Older and Confirms Animals from Africa
http://terra-x.zdf.de/ZDFde/inhalt/22/0,1872,8418390,00.html?dr=1: Skandinavien — Land der
Wikinger (NGU Geodynamics contributed plate reconstructions and B.W.H. Hendriks served
as a consultant)

http://www.geo365.no/geoaktuelt/sett_og_hort/sett_og_ho/europeisk-/: Europeisk toppstipend til
NGU-forsker

http://www.forskning.no/artikler/2011/desember/308662: Norske fjell skyldes tynning av
jordskorpen

Time magazine, October 24th, 2011; Paleontology — Out of Africa

4 OTHER ACTIVITIES

4.1

RN

10.
11.

FIELDWORK

Bedrock mapping in Vesterdlen: Morgan Ganergd

Bedrock mapping in Altevann, Sgr-Troms: Morgan Ganergd

Excursion for Toposcandia project meeting: Per Terje Osmundsen and Tim Redfield

Fault mapping and characterization in Vesteralen, Minn project, June: Per Terje Osmundsen

Structural mapping in Mgare, Mgre Fault and fault products project (Bedrock team), June: Per
Terje Osmundsen and Tim Redfield

Devonian metamorphic core complex and supradetachment basin, Northern Spitsbergen, July:
Per Terje Osmundsen

Preparing and conducting 2-day excursion for the NGF in and around the Kvamshesten Basin:
Per Terje Osmundsen

10-day field course in the Carboniferous half-graben basin in Billefjorden, Svalbard, August:
Per Terje Osmundsen

Rockslide structural mapping in Patagonia (Chile), Aysen Project, February: Tim Redfield
Rockslide structural mapping in Troms County, August: Tim Redfield

Fieldwork with the landslide team in June and September: Tim Redfield

PTE. EL GRINGO

Figure: Puente El Gringo. El
Gringo for scale
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Figure: The Big One.
Normal- and thrust-fault
controlled landslide scar at
Punta Cola, Chile.
Earthquake plus rockslide
plus water equals very, very
large sploosh. Think
Norway! Note small
volcanic cones in
background.

Figure: a) Modern geologist using modern equipment --> Toughbook. b) Mafic enclave in diatexite.

4.2 ORGANISATION OF CONFERENCES AND SESSIONS

1. 'Recent advances in modelling of tectonic processes', Susanne Buiter, Marcin Dabrowski, Ernst
Willingshofer, Yossi Mart, Guido Schreurs, Dave May, Frederic Gueydan, Dimitrios Sokoutis,
session GD1.2/TS9.2 at EGU 2011

2. '‘Subduction zone dynamics from the surface to the lower mantle', Susanne Buiter, Francesca
Funiciello, Jeroen van Hunen, Marina Manea, Yildirim Dilek, Vlad Manea, and Yujiro Ogawa,
session GD5.1/GMPV44/SM4.5/TS6.9 at EGU 2011

3. ‘Whole mantle dynamics: Linking surface and deep processes’, Trond Torsvik, Rob van der
Voo, Clinton Conrad, and Mike Gurnis, session GD6.1/GMPV55/SM1.12/TS4.6 at EGU 2011

4.3 COMMITTEE WORK

Topical editor of Solid Earth (www.solid-earth.net), Susanne Buiter

Vice-president of Tectonics and Structural Geology (TS) Division, EGU, Susanne Buiter
Programme Committee TS Division EGU, Susanne Buiter

Programme Committee Geodynamics Division EGU, Susanne Buiter
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