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The main targets in deepwater exploration around the Atlantic Margin are complex
deformed and fractured sediments in the deepwater contractional domain of salt basins.
Here, the kinematic evolution of the rifted margin and the post-rift passive margin
sedimentary wedge is characterized by thin-skinned extension and contraction on top of
the viscous salt layer, e.g. Angolan Margin 1, Gulf of Mexico 2, Scotian margin 3, Brazil
margin 4.
The deep-water fold belts commonly are found at the toe of the slope or in a zone just
landward of the distal pinch-out of the original salt layer 5. Shortening in the deepwater fold
belts is caused by basinward tilting due to post-rift thermal subsidence or differential
loading, contraction can take place continuously or episodically, depending on the basin
history 6. Particularly, early basinward tilting caused gravity-gliding and basinward
contractional deformation of post-salt shallow marine sediments, e.g. limestones.
Fractured reservoirs in anticlinal structures of the deepwater fold belts, for example saltcored detachment folds, salt-related fault-bend folds, faulted detachment folds are
important exploration targets. To support exploration in these geologically and technically
challenging deepwater environments, a better understanding of salt-related folding and
faulting processes is necessary to analyse the regional kinematic evolution and
mechanics of the fold structures as well as the strain history within the folded layers to
simulate the fracture pattern & distribution.
This PhD project will investigate the mechanics of salt-cored folds, fault-bend faults, and
salt-detached folds in linked extensional-contractional systems of passive margin salt
basins with a combination of seismic interpretation, structural modelling and
physical/numerical simulation methods. The main objective is the mechanical analysis of
salt-related fold structures with structural modelling methods, scaled analogue
experiments, and numerical FE/DE simulation techniques. For all fold development stages
high-resolution 3D strain data derived from the analogue experiments by DIC (Digital
Image Correlation) will be used as input for further fracture modelling and fracture
prediction 7 in the fold structures. The integrated study will allow developing concepts for
the timing and mechanism of salt-cored fold structures and their related fault and fracture
systems in deepwater fold belts.
This study is part of our industry research collaboration with focus on methodical
development and application to applied exploration problems in complex structured and
fractured reservoirs. Long-term goal is the development of tools for the mechanical
analysis and simulation of salt-related structures and the corresponding fracture systems
& mechanism in complex deformed sedimentary rocks.

References
1
Duval, Bernard, Cramez, Carlos, and Jackson, M. P. A., Raft tectonics in the Kwanza
Basin, Angola. Marine and Petroleum Geology 9 (4), 389 (1992).
2
Diegel, F.A. et al., in Salt tectonics: a global perspective: AAPG Memoir, edited by
M.P.A. Jackson, D.G. Roberts, and S. Snelson (AAPG, 1995), Vol. 65, pp. 109.
3
Wade, J.A., MacLean, B.C., and Williams, G.L., Mesozoic and Cenozoic stratigraphy,
eastern Scotian Shelf: new interpretations. Canadian Journal of Earth Sciences =
Journal Canadien des Sciences de la Terre 32 (9), 1462 (1995).
4
Mohriak, W.U. et al., in Salt tectonics: a global perspective: AAPG Memoir, edited by
M.P.A. Jackson, D.G. Roberts, and S. Snelson (AAPG, 1995), Vol. 65, pp. 273.
5
Fiduk, J. C. et al., in Salt, sediment and hydrocarbons, edited by C. J. Travis et al. (Gulf
Coast Section Society of Exploration Paleontologists and Mineralogists Foundation,
1995), Vol. 16th Annual Research Conference, pp. 53; Jackson, M. P. A., Cramez, C.,
and Mohriak, W. U., in AAPG International Conference and Exhibition (Rio de Janeiro,
1998), Vol. Extended Abstracts Volume, pp. 40; Letouzey, J., Colletta, B., Vially, R.,
and Chermette, J.C., in Salt tectonics: a global perspective: AAPG Memoir, edited by
M.P.A. Jackson, D.G. Roberts, and S. Snelson (AAPG, 1995), Vol. 65, pp. 41.
6
Rowan, M. G., Peel, F. J., and Vendeville, B. C., in Thrust tectonics and hydrocarbon
systems, edited by K. R. McClay (AAPG Memoir, 2004), Vol. 82, pp. 157.
7
Adam, J., Urai, J.L., Wieneke, B., Oncken, O., Pfeiffer, K., Kukowski, N., Lohrmann, J.,
Hoth, S., an der Zee, W., Schmatz, J., Shear localisation and strain distribution during
tectonic faulting--new insights from granular-flow experiments and high-resolution
optical image correlation techniques. Journal of Structural Geology 27, 283 (2005);
Krezsek, C., Adam, J., and Grujic, D. eds., Mechanics of fault/rollover systems
developed on passive margins detached on salt: Insights from analogue modelling and
optical strain monitoring. (Geological Society, Special Publications, London, 2007).
How to Apply:
Please use the online application system
(http://www.rhul.ac.uk/studyhere/postgraduate/applying/home.aspx) to submit an
application for this project. Applications will require 2 letters of reference, plus a cover
letter and CV- applicants are also requested to email a copy of their CV directly to the lead
supervisor of this project (j.adam@es.rhul.ac.uk). Please ensure you complete your
application by mid-December. Suitable candidates will be invited for interviews,
which will take place in February/March, and offers are made by the end of March.

For any queries please contact the Postgraduate Programmes Co-ordinator (email:
pgadmin@es.rhul.ac.uk or tel: 01784-443581) and further information can also be found on
the Department's Website (http://www.rhul.ac.uk/earthsciences/home.aspx).

