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2.TITLE OF RESEARCH PROJECT:
Mapping and modelling heterogeneous strechhing and volcanism on the NW European
Atlantic margin.

3.0BJECTIVES:

We will develop a new rifted a new rifted margin model from quantative models of
mantle flow melt generation and transport previously applied to Ocean ridges.
Incorporatind continental rheology as an initial condition. The model will predict
heterogenerous stretching, subsidence and thermal history for volcanic and non-volcanic
continental margins and will be applied and tested on the NW European margin. Seismic
surveys using state-of-the-art streamer technology and OBS will be made in the Faroes-
Shetland and Hatton-Rockall Basins and adjacent margins to provide data to test the new
ridge margins

4.ACHIEVEMENTS OF THE RESEARCH: A new quantitative model of rifted continental
margin formation has been developed and successfully tested. The model describes continental
lithosphere thinning processes leading to breakup and sea-floor spreading Initiation, and may be
used to predict margin structure, margin subsidence and heat flow history, and the location of the
ocean-continent transition. The new model of rifted margin formation is implemented in a
software package. SfMargin, which has been distributed to NERC Ocean Margins iSIMM
hydrocarbon Industry partners. The deep water regions of rifted continental margins are the
current exploration frontier for oil and gas exploration. The determination of the location of the
ocean-continent transition at rifted margin, and their subsidence and heat flow history present
major scientific and technical challenges to the hydrocarbon industry. SfMargin provides a major
scientific and technical advance in understanding and investigating rifled continent margins. The
new margin formation model (SfMargin) has now been used operationally for hydrocarbon
Industry research project partners on several deepwater ocean margin exploration targets.

We have developed successful new ways of imaging sediments and basement recks through
overtying igneous layers and have for the first time imaged lower-crustsl igneous intrusions on a
rifted continental margin. This was achieved by careful design of low-frequency seismic sources
capable of deep penetration, by use of state-of-the-art seismic reflection equipment provided by
our industry partner Schlumberger WestemGeco, and by deployment of 90 multicomponent
ocean bottom seismometers (OBS) - the most ever deployed on a profile across a continental
margin. We have shown the benefit of integrating reflection and OBS data in developing models
from seabed to Mono, impacting both academic and industrial objectives for the project Our
seismic profiles are now the best in the world across a rifted continental margin and. as such, are
becoming standard references for work elsewhere.

Our seismic designs have subsequently been used by a number of major oil companies for multi-
million pound surveys across similar geological settings in both the UK and overseas.

A new methodology has been developed for the inversion of satellite gravity data to map crustal
thickness variation and predict the location of the ocean-continent transition (OCT) at rifted




continental margins. The new method incorporates a lithosphere thermal gravity anomaly
correction for both oceanic and stretched continental margin lithosphere and may be used without
a priori information of the location of the OCT from magnetic Isochron data. This new method of
gravity inversion with embedded thermal correction provides an improved estimate of rifted
continental margin crustal thinning and an improved (and isochron independent) prediction of
OCT location. The new gravity inversion method of OCT mapping has been successfully

applied to the Arctic Ocean (to produce the first set of comprehensive crustal thickness maps of
that ocean), the northern N. Atlantic and operationally for a number of rifted margins targets for
hydrocarbon industry research project partners.
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