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Scope of work 

DATASET: 3D seismic data from West African margin.

METHODOLOGIES: seismic stratigraphy, seismic geomorphology.

Each depositional element displays a unique morphology and seismic 
expression. High quality 3D dataset can be used as analogue for other cases.

� RATIONALE:

- Analysis of 3D seismic data (PaleoScan) to identify the main sedimentary 
architectures and features.

- Inference of depositional processes where appropriate.

- Qualitative evaluation of the possible relations between different kinds of 
deposits.

Paleo-geomorphology Depositional
processes

Facies association and 
lithology

interpretation
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3D Interpretative workflow with PaleoScan
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Geological Framework

Regional seismic facies analysis integrated with a PaleoScan Geomodel on a 3D seismic survey.

N°°°° Interval
Inferred
Tracts Features

5 304-400 High-stand MTDs and sediment waves

4 184-304 Low-stand MTD's, Channels

3 110-184 High-stand Mud deposits and sediment waves

2 74-110 Transgressive Debris flows, Channel lobes

1 0-74 Low-stand MTD's, Basin floor fans, Channel lobes

B
C

A
Olig. Unc.

11

25km
150ms

150 m

260 m
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Interval 132-170 (Horizon 153): Sediment waves

•Sediment waves. 

•Thickness of individual series: 150 ms – 150 m. 

•Plan view geometry: north migrating drifts, subparallel to the shelf edge..

•Seismic facies: wavy medium amplitude convex upward reflectors.

In this interval, bottom currents played a major role in 
reworking and redistributing sediment derived from basin 
margin.

153

132

170

153

IL5490N-S

200 m
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Interval 184-304: Mass Transport Deposits (MTDs)

XL6320

W-E

MTD 1

MTD 2b
MTD 3

MTD 2a
CC 2 CC 3

Minor MTD

Minor MTD

CC 1

W-E

XL6918

Sharp lateral
boundaries

Basal grooves
MTD1

•MTD1 partially erodes surfaces from 171 to 183.

•Area: 450 km2, Max thickness: 260 m.

•Features: basal grooves in the medial part, flat base 

in the distal part, sharp lateral boundaries. 

•Seismic facies: semitransparent/chaotic. 

MTD1 – Isochor map

6320

6918

500 ms

240 m
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Gravity flow deposits vs bottom current reworking: HS 340

The MTD in the central sector
creats a topographic high

Sediment waves field develope aside of it, 
in relative lows

The western sediment waves field is more 
confined, the eastern more unconfined

Confined
Sediment
waves

Unconfined
Sediment
waves

340

340

Confined
Sediment
waves

Unconfined
Sediment
waves

340: Z Value

200 msMTD

MTD
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Morphometry of confined/unconfined sed waves

Lee 
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side
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upslope migration of sediment waves

N-S

10

SLUMPSLUMP

Chalk Group, Etretat Cliffs, N France
(courtesy of Gennaro)

Relation MTDs-climbing dunes

70 m

How the basin fill?

•Bottom currents accelerate  and  rework deposits
preferentially in lows left by MTDs

•MTDs (slumps) preferentially fill the lows left by
Sediment Waves field, preserving them from erosion.

RECIPROCAL COMPENSATION

MTD
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Gravity flow deposits vs bottom current reworking: HS 353

Condensed
deposition

Seismic facies: alternation of chaotic
bodies and high amplitude reflectors. 
Plan view geometry: fan, debris flow.

353

353

353

353: Z value

200 ms

100 ms

Debris flow dep.

MTD
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Gravity flow deposits vs bottom current reworking: HS 360

MTD

Top MTD

Partial
Reworking
by bottom
currents

?

Ch.1

Ch.1

Ch.2

Ch.2

200 ms
360

MTD
200 ms

Channel-lobe transition

On the West the stacking of multiple MTDs
influences the deposition distribution of the 
overlying sequence.
On the East, several rectilinear channel-like
conduits deliver material in the deepwater
setting.

360
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On the West, above the previous MTDs,the 
activation of a main sediment fairway
occurs.
On the East, the channel-like features reach
the maximum run-off distance downdip and 
sometimes deposit lobes

Partial
Reworking
by bottom
currents

Gravity flow deposits vs bottom current reworking: HS 365

365

365

Sediment
waves

Channel-lobe transition
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On the West and on the East, turbiditic
deposits with bright amplitude are noticed
in correspondece of a major canyon 
system updip
In the central portion, a sediment waves
field occurs in correspondence of a major 
conduit updip. It is most likely the result of
the reworking of the upwelling currents.

Gravity flow deposits vs bottom current reworking: HS 371

371

?

365-380:
Isochor map

abandonment

Turbiditic
deposits

Sed. Wave
field

371

Sed. Wave
field

Turbiditic
deposits

371

upslope migration of sediment waves
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Sediment Waves

Random 1

371

upslope migration of sediment waves

5 km

100 ms

371

Random 1

Random 3

Random 3

1 km

371
50 ms

Moderately confined
Sediment waves

Random 2

Random 2

100 ms

371

Incisions
on the slope
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1 2 3

4

1
2 3

4

On the East: Sediment waves
only locally are preserved, 
probably due a decrease of
sediment delivery and not to a 
decease of bottom currents

Gravity flow deposits vs bottom current reworking: HS 382

382

382

Progressive 
abandonment
of the system

Main Turbiditic
Fairway

Main Turbiditic
Fairway

MTD

MTD
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1
2

3

44

1
2

3

4

?

Top MTD
On the East: turbiditic
activity almost ceased and 
no more material is available
to be reworked

On the West: reworking of
sediment by upwelling
currents is active after the 
previous turbiditic interval.

Gravity flow deposits vs bottom current reworking: HS 388

388

388

Sediment wave fields

MTD
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Example from Gabon

Upwelling Model – Example from Literature

Source: Claude Roy, IRD
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Conclusions

� 3D seismic volume shows alternation of widespread gravitational remobilization 
and slumping with bottom current deposits.

� Bottom currents persist steady for the full time interval, flow upslope, are free of 
sediments (“clear water currents”, Bouma and Hollister, 1973) and transport sand 
primarily by traction.

� Turbidity currents are episodic events, they cannot exist without entrained 
sediment and are able to transport downslope fine sand and mud in suspension.

� This seismic volume provide general insight into the deep-water depositional 
elements, which can be extrapolated to more poorly resolved systems at greater 
depths.

� Benefits of 3D semi-authomatic interpretation – well resolved systems with a great 
safe of time.


