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Unlike many other geologists, as a child I did not have a long-held love of the outdoors or find a
particularly spectacular fossil whilst on a family holiday. I did, however, toy with idea of
becoming a computer programmer or doing professional sport of some kind; however, I had no
talent in either, so I went fossil hunting instead …

I completed a BSc in Geology at Manchester University in 1998, and then stayed on at the same
institution to undertake a PhD with Professor Rob Gawthorpe (now at the University of Bergen).
My PhD, which I completed in 2002, focused on the tectono-stratigraphic development of the
Suez Rift, and it involved traditional field mapping and logging techniques.
My first real exposure to the power of subsurface data analysis in general, and 3D seismic
reflection in particular, came whilst I was working in the Research Centre at Norsk Hydro (now
Statoil) in Bergen, Norway, between 2002 and 2004. By integrating these data with, for example,
wireline log, core and pressure data, I began to realise that a subsurface approach, if coupled
with detailed outcrop-based analysis, was able to provide me with a true, three-dimens ional
understanding of complex geological structures and stratigraphic bodies.
Upon leaving Norsk Hydro in 2004, to pursue an academic career at Imperial College, I
continued and continue to enjoy combining field and subsurface data. My key research interest
lies in the tectono-stratigraphic evolution of rift basins, although my exposure to 3D seismic has
allowed me to investigate topics as diverse as soft-sediment remobilisation, the development of
intrusive and extrusive igneous complexes, and the development of mass transport complexes
(MTCs).
Having worked in industry, I am aware of the value of academic research in hydrocarbon
exploration and production, thus a significant amount of my research is funded by the
hydrocarbon industry and is applied to industrial E&P issues. I hope that my two talks will
illustrate some of the novel aspects of my research from a scientific perspective, but also the
applicability of integrated approaches to understanding complex hydrocarbon E&P-related
issues.

Abstract 1: 3D seismic reflection and borehole expression of tectonically-controlled deepmarine reservoirs; examples from the Northern North Sea hydrocarbon province
Deep- marine reservoirs form some of the most attractive targets in many mature and frontier
basins. Determining the distribution and geometry of these reservoirs, especially within
tectonically-active settings, remains a major challenge, however, principally due to the complex
interaction of a variety of extra- and intra-basinal controls (i.e. tectonics, climate, sea- level, etc).
In this talk I use 3D seismic reflection, well and core data to provide a regional synthesis of the
subsurface expression of a series of tectonically-controlled, deep- marine reservoirs that are
developed along the western Norwegian margin. I will also outline the key controls on the
deposition of these reservoirs and illustrate the key trapping styles.
Turbidite sandstones represent the best reservoirs; in core, individual beds are up to a few metres
thick, but amalgamated units up to several tens of metres thick are common. Sandy- mudstone
debrites are observed, but they are of poor reservoir quality and may form barriers or baffles to
fluid flow. Synthetic seismograms indicate that sandstone-dominated deposits are expressed on
seismic data as packages of high-amplitude reflections. Amplitude mapping indicates that 11
slope fans are recognised and that these were fed by sediment routed through upper slope
canyons incised into the eastern basin margin. These fans are either ponded behind or overstep
intra-basin highs; the key trapping styles are: (i) stratigraphic, and related to up-dip pinch-out of
the fans into slope mudstones; or (ii) structural, and related to differential compaction-related
drape of fans across underlying fault blocks.
The areal extent of the onshore drainage catchments that supplied sediment to the fans has been
estimated based on scaling relationships derived from modern source-to-sink systems. The
results of our study suggest that the Turonian fans were sourced by drainage catchments that
were up to 2200 km2 and which extended up to 140 km from the shoreline. The estimated
inboard extent of the catchments correlates to the innermost structures of a large fault complex,
which is thought to have defined the position of the regional drainage divide in this region since
the Devonian. I suggest that increased sediment supply to the Turonian fan systems reflect
tectonic rejuvenation of the landscape, rather than eustatic sea-level or climate fluctuations. The
duration of fan deposition is thus interpreted to reflect the “relaxation time” of the landscape
following tectonic perturbation, and fan system retrogradation and final abandonment is
interpreted to reflect the eventual depletion of the onshore sediment source. Future exploration
success in tectonically-controlled deep- marine reservoirs relies on a robust understanding of the
seismic expression, sedimentology, stratigraphic architecture and trapping styles associated with
turbidite systems deposited on bathymetrically-complex slopes. Furthermore, important insights
into reservoir size and location can be gained by considering the complete “sediment routing
system”.

