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Abstract

Side scan sonar data were recorded across Marettimo island inner shelf (Egadi Islands; southern-western Tyrrhenian sea). The distribution
and morphological characteristics of bedforms were analyzed across this sandy gravel inner shelf to examine possible forcing mechanisms.
It is discussed that these morphological features could be produced by waves of period higher than 8 s and/or medium-high velocity bottom

currents.
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Introduction

Inner shelf gravel bedforms have been observed in a number of
shelves around the world (1, 2, 3). In the Mediterranean, few studies
deal with bedforms on sandy gravel shelves: Kenyon and Belderson
(4) described coarse sand sandwave across Spanish and Moroccan
shelves and Lykousis (5) observed coarse megaripple in the Aegean
Sea. The sedimentary processes able to generate gravel bedforms in
moderate-energy environments like the Mediterranean are unclear
from previous studies. However, it is relevant to know if these
bedforms are relict features that correspond to episodic/catastrophic
events occurred in the past or, in contrast, they can be generated by
present day processes.

In this study, bed features have been recognized, measured,
described and digitally mapped. The aim of this work is to reconstruct
which are the forcing processes that could generate them.

Methods

Side scan sonar records range in water depths of 10-60 m and have
been obtained during a cruise around the Egadi Island offshore. The
instrument was a chirp technology side scan sonar, model SIS 1500
(Benthos-Datasonics), operating at 100 kHz.

Sea bed samples were recovered by mean a Van-Veen grab sampler.
Calibration by dives was effectuated for collecting further
sedimentological data and observing sedimentary structures
dimensions.

Bedforms and their distribution

Data analysis revealed the presence across the inner shelf of
symmetrical coarse grained subaqueous dunes and elongated small
sand patches. Bed forms can be defined as small subaqueous dunes
sensu Ashley (6). They are observed all over the inner shelf, from 15
to 50 m depth, and range from 1 to 2.2 m in wavelength and from 0.15
to 0.30 m in height. These bedforms are formed in sandy-gravel areas
with modal grain sizes ranging from 2 to 11 mm. The biggest dunes
appear at 25-35 m water depth, their orientation is almost parallel to
the coast (35° E) and the sediment displays a medium grain size of 8-
11 mm.

Sand patches have been observed in a small area of the north eastern
sector of the inner shelf. They develop from 40 m to the maximum
depth of the survey coverage (60 m approx.), in a main direction
perpendicular to the coast. Their width varies from 50 to 150 m and the
sediment corresponds to sinuous bands of medium sand over a gravel
and sandy gravel area.

Discussion about forcing mechanisms for the formation of the
subaqueous dunes

Theoretical estimation using different hydrodynamic conditions
(waves and currents) have been effectuated to investigate over the for-
cing mechanisms that generated the observed small subaqueous dunes.

Starting from hypothetical waves conditions (height ranging from 3
to 6 m; period raging from 7 to 11 s), applied to different grain sizes
sediments (2, 5, 10 mm), theoretical dune dimensions (7, 8) have been
obtained (Fig. 1). For a depth interval of 10 - 70 m, bedform wave-
length (A) values range from a minimum of 0.5 m to a maximum of 4
m. No relevant differences were observed in the resulting dimensions
of sedimentary structures using grain sizes from 2 to 10 mm.

Threshold conditions for sediment movement based on the critical
Shields parameter (Bcr) values (9) have been obtained for different
grain sizes (1-10 mm),. The corresponding critical velocities values
(uz cr) at 1 m above the bottom (10), reveal how the critical values for
sediment moving ranges from 0.56 to 1.85 m/s for grain sizes of 1 to
10 mm respectively.
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The wavelength of the Marettimo subaqueous dunes are comprised
within interval obtained by theoretical formulas. Most of the observed
dunes could have been formed with the presence of waves ranging from
4 to 6 m in height and 7 to 11 s in period. These conditions can be
reached during strong NW storms that episodically occur on the north-
western Sicilian continental shelf (11). Sand patches can develop with
the presence of moderate velocity bottom currents (< 50 cm/s).

Conclusions

Comparison between observed dunes with theoretical estimations
of bedform characteristics generated under different hydrodynamic
conditions, suggests that most of bedforms observed on the Marettimo
inner shelf can be caused by waves of 4-6 m in height and 7-11 s in
period. Therefore, dunes are active morphological features only
during major storms and are relict bedforms for most of the time.
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