DEPOSITIONAL PATTERNS OFF ALGERIA FROM ECHO-CHARACTER MAPPING
(MARADJA 2003 CRUISE) : POSSIBLE LINKS WITH THE RECENT AND HISTORICAL EARTHQUAKES
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Abstract:

We present new results deduced from the Chirp high-frequency echograms collected during the recent MARADIJA cruise off Algeria. They
reveal the importance of gravity-dominated depositional processes (turbidity currents and mass wasting) in this active area.
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The Algerian margin is one of the less documented margins of the
Mediterranean Sea. The May 21, 2003 earthquake has shown that sub-
marine deformation is indeed active there: a significant part of the
Africa-Europe convergence is probably accounted for below the sea.
As for the 2003 event, large coastal earthquakes (1954, 1980) have
also triggered turbidity currents, but no data were available until now
to describe them. The Algerian margin was recently surveyed during
the MARADIJA cruise (21 August- 18 September 2003, French R/V
Le Suroit) using swath multibeam bathymetry, backscatter imagery,
and 3-5 kHz (Chirp) and seismic profiling (1, 2, 3; Fig. 1). The
purposes of this study are (i) to use this new data set to describe,
illustrate and identify the recent Algerian margin depositional system,
and (ii) to tentatively evaluate the relationships between the
sedimentary processes and the historical seismicity that affects this
area.
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Fig. ;) Location of the CHIRP data collected during the MARADJA cruise
2003).

Recent depositional patterns, as deduced from echo-character
mapping, show that gravity-induced sedimentary deposits are
predominant on the steep continental slope and in the deep basin and
are expressed through either slides, debris flows, or turbidites,
as previously observed in various places around the Mediterranean
4,5).

Turbiditic processes, corresponding to bedded echo characters,
have been mainly identified at the foot of the steep slopes and in the
deep part of the basin, where the turbidity currents seem to have been
drained either by canyon and channel systems or by bathymetric lows
created by deep-seated or salt tectonics, i.e., grabens or minibasins.
Conversely, salt diapirs and steep fault scarps act as barriers for
turbidites.

Mass-movement processes are mainly represented by transparent
echo characters. They appear all along the margin, generated by slope
destabilizations enhanced by thick-skinned and salt-related thin-
skinned tectonics. Moreover, in the area of the May 21, 2003,
earthquake, ~10-15 km off Algiers, and upslope to the area of the
resulting numerous submarine cable ruptures, several mass-movement
deposits are observed along the ~60 km long active fault zone,
roughly parallel to the coast and that could be linked to the
Boumerdes-Zemmouri earthquake (Fig. 2). One of these destabilized
deposits has been cored during the MARADJA cruise and
corresponds to a debris flow. Further analyses will focus on the
relationships between these gravity-driven processes and the
historical seismicity.
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Fig. 2. A. Multibeam bathymetric zoom of the Algiers area (Z3). B. CHIRP
profile located at the foot of one of the large active faults evidenced in
this area. The representative echo character corresponds here to an
alternance of bedded and transparent acoustic facies. The second one
shows a thickening along the scarp, testifying for a syn-tectonic deposit.
C. Upper part of the KMDJ01 core showing a recent debris flow.
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