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Deepwater Exploration: Conceptual Models and Their Uncertainties
by G. Shanmugam, Mobil Exploration and Production Technical Center, Dallas

The common perception in exploration is
that deep-water sands are predominantly a
product of turbidity currents, and that sub-
marine-fan models with channel/levee and
lobe elements are the norm in both sedi-
mentology and sequence stratigraphy. The
reality is thal, in many cases, deep-water
sands are deposits of sandy debris flows,
slumps, and bolttom currents rather than
turbidity currents.

Conventiona! submarine-fan models are not
applicable in many cases. Examination of
nearly 15,000 feet (4573 m) of conventional
core from Paleogene deep-water sandstone
reservoirs in the Gryphon Field (U.K.
North Sea), Frigg Field (Norwegian North
Sea), Faeroe Basin (west of Shetlands), and
Edop Field (offshore Nigeria) reveal that
these reservoirs are predominantly com-
posed of deposits of sandy slumps and
sandy debris flows. Classic turbidites are
rare. Sedimentary features indicative of
slump and debris-flow origin include sand
units with basal shear zones, sharp upper
contacts, slump folds, discordant, steeply
dipping layers (up to 60°), glide planes,
brecciated clasts, clastic injections, float-
ing mudstone clasts, planar and random
clast fabrics, inverse grading of clasts, and
moderate-to-high matrix content (5 to 30
%). Cored reservoirs in the North Sea ex-
hibit seismic (e.g., mounded forms) and
wireline-log signatures (e.g.. blocky motif
and stratal relationships (e.g.. downlap onto
sequence boundaries) indicative of basin-
floor fans within a sequence-stratigraphic
framework. Although basin-floor fans are
predicted 1o be composed of sand-rich tur-
bidites with laterally extensive, sheet-like
geometries, calibration of long (up to 215
m) cored intervals with seismic and
wireline log signatures through several of
these basin-floor fans shows that these fea-
tures are actually composed almost exclu-
sively of slumps and debris flows with com-
plex geometries.

In addition, coring of modern lans (e.g..
Mississippi Fan, and Amazon Fan) reveals
a complex distribution of facies, which is
quite different from the conventional sub-
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marine fans dominated by depositional
lobes (sheet turbidite sands) in the outer fan
areas. These recent developments necessi-
tate a paradigm shift from the routine use
of turbidite-dominated submarine-fan mod-
¢ls to debris-Mow-dominated non-fan mod-
els.
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