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2001 UKCS 3D coverage: 137,688km2
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AIM OF TALK

Explore the potential for 3D Seismic as a tool
for geoscience research

Show what PhD research can achieve:

Aidan Joy, Chris Mansfield, Edwin Tervoort, Dustin Lister, Stephen Molyneux,
Renaud Bouroullec, Jon Clemson, James Clark, Andrew Robinson, Dorthe Hansen,
Jens Hansen, Valente Paramo, James Trude, Simon Shoulders, Jose Martinez,
Sulaiman Al-Bassam, Thomas Melgaard, Mike Hohbein, Claudia Bertoni, Catherine
Baudon and Mairi Nelson.

BP, Shell, Hydro, Statoil, Schlumberger, Veritas, PGS, NERC, Total, Hess, ExxonMobil
BGgroup, ConocoPhilips, IMP, Danish Academy, Royal Society.
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Themes

Seismic Palaeoceanography
Crustal Magma Transport
Basin Hydrodynamics

Odds and Ends
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Hohbein et al. 2004

Prograding wave horizon?
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Hohbein et al. 2004
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Hohbein et al. 2004

DIP AND AZIMUTH MAP
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Knutz et al. 2004




Knutz et al. 2004

Upslope migrating ‘sediment waves’
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Knutz et al. 2004

Dipmap showing moat architecture
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Igneous systems

3D geometry and emplacement mechanics of
igneous intrusions

Magma transport in sedimentary basins
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Saucer-shaped sills:
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Hansen et al 2004
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Feeder sills

Hansen et al 2004
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2004

James Trude,

Ridged morphology of the Corona Sill
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Cartwright & Hansen: Figure 1
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e—¢ Sill-sill junction
.~ Sill outline

TP

e N

Cartwright & Hansen: Figure 2
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Depth below paleo-seabed (km)
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124

1 Sill

= Sill-sill junction

... Probable sill-sill junction
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Basin hydrodynamics

How does fluid migrate in sedimentary basins?

How does fluid migration link with rock
deformation and diagenesis?

What is the mass balance?
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“Polygonal fault systems are arrays of layer bound
extensional faults with a polygonal planform geometry”
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Global distribution of layer-bound and polygonal faults

polygonal faults -3D seismic data

* |ayer-bound faults-2D seismic data
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TIERS
(A) The ‘Ideal Tier

(B) Wedge Tier

T Tmax —

(Tmax, Strain) << H
T Strain —»

(C) Complex Tier
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D.N. Dewhurst et al. | Marine and Petroleum Geology 16 (1999) 793-810

L = Equal lengths

AL A AAAAAAAAAA, Permeability High
AAAANAA AAARARA Gel viscosity low
A A A A AAAAARAADAAAAL CR > SR
ANAAA 1D Compaction

ve

‘ L
\ 4_//_. \ \ \ 7 Fault nucleation commences
> )\/ < when syneresis rate exceeds
» 1D compaction rate.
Tension

Permeability decreasing
Gel viscosity increasing
SR > CR

1 3D Contraction

Attempted
Shrinkage

Lateral
Constraint

Gel viscosity increases faster than
permeability decreases; syneresis
slows and eventually ceases and
faults lock up. Gravitational
compaction reasserts dominance.
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UNDERMINING OF SLOPE BY BASE-OF-SLOPE CRATER DEVELOPMENT

SLOPE
FAILURE -

FOLDING
TECTONIC REACTIVATION
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Shoulders and Cartwright Figure 1.

, SW NE 1500
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Shoulders and Cartwright (2004).
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Odds and Ends
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. Steep dip

Hl Low dip

Stewart and Allen,
Nature, 2002
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CONCLUDING REMARKS

3D seismic could (and should) revolutionise research
and teaching in the geosciences

The resolving power of the 3D data is the key to gaining
new insights into deformational, depositional and
Igneous processes

Greatest opportunity for exploratory research
since early-mid 20t C field geological mapping

Much discovered already, but much more to come.......
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