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The late Pleistocene - Holocene sedimentary cover of the continental shelf is composed
of : a) coarse materials of the continental environment reworked by the Flandrian
transgression; b) muddy sediments of the deeper environment with decreased deposi-
tional dynamics; and c¢) discontinuously layered materials supplied by the « fiumare ».
At present, a nearshore sand prism is followed up to the shelf edge by a modern mud
blanket which almost completely buries the relict sand of the transgression. The conti-
nental slope is strongly affected by geologically very recent or currently active mass
gravity movements. Besides isolated slump zones, two large slump/mud flow com-
plexes which have been surveyed may probably be related to mechanisms involving the
tectonic instability of the study area and an overloading of the shelf edge during the last

Mécanismes de la sédimentation récente sur le plateau continental et la

La couverture sédimentaire Pléistocéne supérieur - Holocéne de la plate-forme conti-
nentale est composée par : a) des matériaux grossiers de milieu continental remaniés
par la transgression flandrienne; b) des sédiments vaseux de milieu plus profond a fai-
ble énergie; et ¢) des matériaux avec lamination discontinue apportés par les « fiu-
mare ». Actuellement un prisme de sable cOtier se poursuit jusqu’au rebord de la plate-
forme, par un tapis de vase qui couvre presque complétement les sables reliques de la
transgression. La pente continentale est affectée par les mouvements de masse des sédi-
ments, actifs jusqu’a la période actuelle. En outre plusieurs zones avec glissements iso-
Iés et deux complexes glissement/coulée de boue ont été prospectées. Selon toute pro-
babilité ils sont explicables par un mécanisme relié 4 I’instabilité tectonique de P’aire et &
une surcharge du rebord par accumulation rapide de sédiments métastables pendant le
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INTRODUCTION

During two cruises conducted by the Institute of
Marine Geology of the Italian National Research
Council (CNR) in the southern Tyrrhenian Sea, single
channel reflection seismic profiles, 3.5 kHz echo-
sounding profiles and sea floor samples by piston and
gravity corers were obtained.

The zone considered in this paper comprises a stretch of
the Calabria continental terrace between Cetraro and

Cape Vaticano (Fig. 1) and including the Paola Basin,
one of the largest peri-Tyrrhenian sedimentary basins.
The aim is to investigate the processes of recent sedi-
mentation, mainly through interpretation of the
3.5 kHz echograms, where possible, and examination
of collected cores. The cores give useful sedimentologi-
cal and stratigraphic information only on the shelf and
in some areas of the basin floor, while from the slope
only a few, short sections of mud were recovered.
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Figure 1

Low-frequency (3.5 kHz) echo-sounding profiles and core locations.
Thickened lines indicate the profiles illustrated in the text.

GEOLOGIC FRAMEWORK

The study area is located on the southeastern margin of
the Tyrrhenian Sea, corresponding to the faulted inner
side of the Calabro-Peloritan arc. The arc shows
Alpine-type crystalline units overthrusted on Apennine
sedimentary units and constitutes a zone of paramount
importance for understanding the geodynamic evolu-
tion of the central Mediterranean Sea.

The main stratigraphic and structural characters of the
area were studied by Fabbri et al. (1981) on the basis of
single channel reflection seismic profiles (Fig. 2). North
of Cape Suvero, the zone comprising the Paola Basin is
a deep trough with the depocenter displaced towards
the Calabrian coast. This shape is due to a strong, steep
fault zone separating the basin area from the mainland.
To the West, a N10 °W trending ridge is produced by a
basement high. The southernmost part of the area bet-
ween Cape Suvero and Cape Vaticano is terrace shap-
ed. The acoustic basement should consist of the same
tectonic units of the Calabria emplaced during the
middle and late Miocene compressional phase and is
overlain by a post-orogenic sedimentary sequence (in
places over 4000 m thick) beginning with pre-
evaporitic (late Tortonian?) sediments and comprising
the Messianian evaporites and a thick Plio-Quaternary
sequence (Fig. 2).

After the Tortonian the marine area was subject to
extensional tectonics characterized by several main
phases, namely intra-Messinian, basal Pliocene and
middle Pliocene (Fabbri et al., 1981). Further impor-
tant Quaternary extensional tectonic events were observ-
ed on the mainland (Damiani, Pannuzi, 1979).

The tectonic setting and phases of the Calabria slope-
Paola Basin area are comparable with the other sedi-

_ mentary basins of the south-eastern Tyrrhenian margin

~ (Fabbri ef al., 1981) and demonstrate the general tecto- - o

nic instability of the whole Tyrrhenian basin (Selli,
Fabbri, 1971; Finetti, Morelli, 1973; Calcagnile et al.,
1981).

PHYSIOGRAPHIC SETTING

The study area is backed by a part of the Calabrian
coast which in general is cliffed and bordered by a nar-
row sandy beach except near the mouth of the Angitola
River where behind the sandy coast, there is an exten-
sive plain. The rivers debouching in this area are of
little importarice; however, mainly in the northern and
central parts there are numerous ephemeral creeks
(« fiumare ») carrying a large amount of sediment by
both bed and suspension load during peak discharges.
From a morphologic point of view three of the seven
major units of the Tyrrhenian described by Selli (1970)
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Figure 2

Schematic picture of the main stratigraphic and structural features of
the study area. Sections BP5 and BP16 refer to the basin shaped, and
BP17 to the terrace shaped zone. A : sedimentary sequence from the
middle Pliocene p.p. to the Present; X1 : unconformity relatable to a
post Calabrian — pre Sicilian tectonic event; X : middle Pliocene
unconformity; Bl : sedimentary sequence including post-evaporitic
Messinian (?), lower Pliocene and middle Pliocene p.p.; Y : top of
the Messinian evaporites; B2 : Messinian evaporitic sequence; B3 :
pre-evaporitic Miocene sedimentary sequence; Z : top of the acoustic
basement; C : no reflective (C1) or weakly reflective (C2) acoustic
basement. From Fabbri et al. (1981).
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Figure 3

Physiographical sketch of the study area. Depth contours (in metres)
Sfrom an unpublished bathymetric map by A. Fabbri and P, Galli-
gnani.

are present : the continental shelf, the upper continen-
tal slope and a peri-Tyrrhenian basin (Fig. 3).
The shelf is extremely narrow and steep in comparison
not only with the world averages of 70 km and 0°07’
(Shepard, 1967), but also with the Tyrrhenian Sea ave-
rages of 13.6 km and 0°39 (Selli, 1970). In particular,
in this area the width varies from 2.5 to 10 km, the dip
from 0°50° to 2°15’ and the shelf break ranges in depth
from 110 to 170 m. The central part of the area (Gulf of
Santa Eufemia) has the widest and most gently inclined
shelf, whilst the southern part shows the narrowest and
steepest one, so that at the outermost part of the Cape
Vaticano promontory the shelf is practically absent.
The continental slope could be subdivided into two
parts north and south of 39° latitude. The northern
“part shows an upper narrow escarpment dipping up to
over 6° and gradually joining the floor of the Paola
Basin at a depth of 600-630 m. The basin floor has a
depth of about 700 m, a dip of 0°20’ on average and is
bounded on the west by some elevations. In the sou-
thern zone, the basinal configuration disappears and
the slope is shaped as a broad terrace with a gentle dip
(1°12’) up to the 1 000 m depth contour where the tran-
sition to the over 4° dipping lower slope occurs. This
sector is characterized by the deeply incised Angitola
Canyon and by the Cape Vaticano structure that consti-
tutes the southern limit of the area. Here the continen-
tal slope joins directly the left flank of the Angitola
Canyon dipping 4°-7° towards the canyon talweg.

39
o0

CONTINENTAL SHELF

As shown by the 3.5 kHz echograms the first few tens
of metres of terrain below the shelf floor display two
distinct units : a cover of recent sediments and a pre-
Holocene substratum. They are separated by a disconti-
nuity probably relatable to a Pleistocene erosional sur-
face (late Pleistocene horizon Ry of Wezel et al.,
19817) marking a glacial lowering of the sea level on
which the Flandrian transgression runs. On the basis of
the acoustic characters and of the relations between the
recent covering and the substratum, the continental
shelf could be subdivided in three sectors whose typical
sections are shown in Figure 4. Preliminary notes on
the continental shelf of the Gulf of Santa Eufemia were
reported by Gallignani (1976) and Ulzega et al. (1981).

Profile A

Profile C Profile B

msec 150—

Praofile D

Figure 4

Line drawings of Profiles A, B, C and D (see Fig. 1 for location),
showing the characters and relationship between the substratum and
the recent covering in typical sectors of the continental shelf. Vertical
exaggeration : 15 x.

From Cetraro to Cape Suvero the cover of recent sedi-
ments has its maximum thickness coastward (in places
over 36 m) and shows different acoustic characters indi-
cating different episodes of sedimentation. A section
(Fig. 5) displaying three main episodes shows :

a) poorly stratified probably coarse materials lying
immediately above the substratum; followed by;

b) acoustically nearly transparent (reflection-free) sedi-
ments; and finally by;

c) several metres (in places up to 16 m) of thickly but
discontinuously layered sediments up to the sea floor.

In this sector the surface separating the recent sedimen-
tary cover and the substratum has a rough morphology
clearly of erosional origin as.indicated by truncated
strata, hummocks and incisions. The layers of the subs-
tratum are inclined seaward with the same-dip as the
first tract of the continental slope and show a marked
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Figure 5

Profile E (see Fig. | for location), showing the acoustic characteris-
tics of different episodes of sedimentation in the shelf sedimentary
cover. See the text for explanation of the letters. Vertical exaggera-
tion : 15 x.

unconformity with the reflectors of the cover (Fig. 4
A). The numerous outcrops of the substratum are
sometimes extensive, generally following the trend of
the coast and causing small ridges acting as dams in
retaining the sediments (Fig. 4 A, 5). A paleo-canyon
(or paleo-valley) incised in the substratum and comple-
tely filled by recent sediments lies off a zone of the
coast where the mouths of several « fiumare » occur
(Fig. 6).

From Cape Suvero to the mouth of the Angitola River
the cover of the recent sediments is more widespread,
the outcrops of the pre-Holocene substratum are
scarce, scattered and mainly located at the shelf edge
(Fig. 4 D). Coastward, the first few metres of the cover-
ing are made up of thickly but discontinuously layered
materials followed by regularly stratified sediments
whose trend follows the sea floor. The erosional sur-
face has a more gentle morphology than that in the nor-
thern sector and the underlying terrains show a less pro-
nounced discordance with the covering. Several anti-
cline and syncline-like features were noted in the subs-
tratum, the main one being over 2 km wide. Folding
features were recognized on the Sicilian shelf by Wezel
et al. (1981) who put forward the hypothesis that these

NwW SE

Figure 6

Profile F (see Fig. 1 for location), showing a paleo-valley carved in
pre-Holocene substratum and filled by recent sediments. Vertical
exaggeration : 10 x.

deformations are not related to lateral compression but
to differential vertical movements giving rise to a
« block folding » induced by tensional tectonics. The
outermost part of the shelf is carved by the head of the
Angitola Canyon which cuts the recent cover and the
substratum.

From the mouth of the Angitola River to Cape Vati-
cano the covering shows the minimum thickness, while
the general setting of the shelf is more similar to the
first examined sector (Fig. 4 B, C). The morphology of
the erosional surface is uneven and the layers of the
substratum dip seaward as the upper stretch of the
slope with a marked discordance with the cover. The
numerous and large outcrops of the substratum give
rise in the shallower part of the shelf to a series of small
basins enclosing pockets of recent sediments. Mainly
between Briatico and Tropea the sedimentation is very
scarce and the predominant outcrops have acoustic
characters indicating a rocky nature.

Considering the areal sediment distribution on the
whole, the high-resolution 3.5 kHz echograms show
that the shelf is floored by thickly but discontinuously
layered sediments arranged in strips near and parallel to
the coast, by regularly stratified sediments going up to
the shelf edge, and scattered outcrops of the substra-
tum. Sampling by gravity corer was carried out in each
of these terrains (Fig. 1).

The cores BP3 (length 346 cm) and BP12 (length 332
cm) collected in the area occupied by the thickly but
discontinuously layered sediments are made up of silty
clay in places rich in sulphides and organic matter. Cen-
timetric intercalations of clayey silt, loam and fine sand
are present throughout the entire core, with sharp and
eroded limits suggesting a current assisted sedimenta-
tion. The source of these materials should be the seaso-
nal creeks (« fiumare ») carrying to the sea a large
amount of sediment by turbid suspension load during
flood periods.

Where the upper part of the recent cover displays the
regular layering, the collected cores (BP2, 7, 11, 26) are
composed of silty clay and clayey silt with lamination in
the topmost part and few, scattered intercalations of
loam and clayey sand. The coarser fractions of these
sediments are made up by biogenic debris such as calca-
reous algae, bryozoan, molluscan shell fragments,
plant fragments, etc.

The core BP13 (length 62 cm) was collected at a large
outcrop of the substratum located off Cape Suvero. It
is composed of clayey sand with coarser fractions
which are almost completely biogenic and with a base
containing few rounded pebbles and large reworked
miliolids, Moreover, the unreworked forms (Elphidium
crispum, Cibicides lobatulus, Discorbis mamilla, all
frequent) indicate a very shallow environment. Plank-
tonic Foraminifera (Globigerina inflata, Globigerinoi-
des ruber, Orbulina universa) are present and seem to
indicate a certain distance from the coast. Going to the
top of the core, the planktonic Foraminifera are more
frequent and the benthic association becomes less oli-
gotypical pointing to a deepening of the environment.

The core BP37 (length 240 cm) collected near the shelf
break, reached the surface of the substratum. Below
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227 cm of silty clay lies a gravelly sand with smooth
rounded pebbles of quartz, micaschist and granite pro-
bably belonging to the basal sand of the Flandrian
transgression, The almost exclusively benthonic micro-
fauna and the scarcity of planktonic Foraminifera
point to a quite near coastline; the association is of a
rather cold type and does not still belong to the Holo-
cene. '

The seismic character and the cores indicate that the
sedimentation episodes shown in Figure 5 could be
interpreted respectively as : a) a transgressive sequence
of coarse materials; b) a relatively deeper sequence of
‘muddy sediments; and c) the present day sediment sup-
plied by the « fiumare », Moreover similar depositio-
nal episodes have been detected also on the Ionian shelf
off Calabria (Crati Group, 1981).

CONTINENTAL SLOPE

The reflection pattern and the acoustic characters
shown on the 3.5 kHz echograms suggest that the most
important processes of sedimentation acting on the
continental slope are mass gravity movements such as
slumps, slides, mud flows and turbidity currents. Some
disagreement still exists in the literature about the ter-
minology and the genetic classification of mass trans-
port processes (see e.g. Nardin et al., 1979 and their
comprehensive bibliography). Moreover, the lack of
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Figure 7

Location of the areas of the continental slope affected by mass gra-
vity movements of sediments.
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Figure 8

Line drawing of Profile G (see Fig. 1 for location) cutting a
slump/mud flow complex on the eastern side of the Paola Basin. Ver-
tical exaggeration : 16 x.

valid sedimentological information from the few, short
cores collected on the zone of mass movements forces
us to reconstruct the processes of the study area on the
basis of the echogram acoustic signature alone. It is
therefore necessary to use definitions relying mainly on
the character and the internal configuration of the seis-
mic reflectors easily detectable on the records. Follo-
wing Middleton and Hampton (1976) and Embley and
Jacobi (1977), the slides are slope failures affecting
large slabs of materials translating on relatively well-
defined gliding planes, while in the slumps the materials
can break into several blocks with rotation and internal
deformation, The term mud flow is used to indicate the
mass flow deposits displaying a reflection-free configu-
ration because, according to Lowe (1979), it well cha-
racterizes the flow behaviour of the unconsolidated
muds,

In the northern part of the study-area, immediately
beyond the shelf edge, a steep stretch of the slope is
affected by slumping (Fig. 7). The slump zone is back-
ed by a scarp up to 140 m high and is followed by two
large areas of mudflow deposits. Similar situations
have been described by many authors including Got et
al. (1971; 1979) and Stanley et al. (1976) on the western
Mediterranean margin, Embley and Jacobi (1977) and
Embley (1980) on the Atlantic margin, Damuth and
Embley (1981) on the Amazon cone. A sediment litho-
facies relatable to slump and mass flow deposits was
found in other peri-Tyrrhenian basins by Wezel et al.
(1981). A section across one of the slump/mud flow
complexes is shown in Figure 8. Below the steep scarp
lies a hummocky zone whose subsurface displays con-
torted and discontinuous reflecting horizons typical of
slumped masses down to 35-40 m below the sea floor.
On the other hand, the conformable reflection pattern
inside some of the hummocks suggests also the move-
ment of discrete blocks. The zone of slump deposits is
followed downslope by a tongue of acoustically trans-
parent material with small hyperbolae on the surface
probably interpretable as due to mud flows (or debris
flows, cf. Damuth, 1980; Embley, 1980). The mud flow
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Figure 9

Original 3.5 kHz record corresponding to the westernmost part of the
profile G of Figure 8 and showing the slight erosion produced by the
mud flow on the underlying turbidite sequence. Vertical exaggera-
tion : 18 x.

deposits thin immediately below the slump zone and
attain the maximum thickness (up to 16 m) on the floor
of the Paola Basin where the flow slightly eroded the
topmost part of the underlying well reflecting sedimen-
tary sequence (Fig. 9). The largest slump/mud flow
complex located on the slope between Paola and the
mouth of the Savuto river has an extent of about 390
km? of which 215 km? have to be ascribed to the mud
flow (Fig. 7).

The zone of mass movements on both sides of the Angi-
tola Canyon (Fig. 7) is connected with the slumping of
sediments along the canyon flanks towards the axis. A
section across the canyon (Fig. 10) shows slump depo-
sits on the southern flank and the truncation of the sub
bottom layers on the northern one. Slumped materials
also occupy the axial zone of the canyon.

Figure 10

Profile H (see Fig. | for location), across the Angitola Canyon. Ver-
tical exaggeration : 15 x.

Several other more restricted zones of mass movements
are present on the western part of the area (Fig. 7).
They range from incipient movements affecting the sur-
ficial sediments to slumps, but never with associated
mud flows. The small slides usually display typical fea-
tures such as tensional depressions at the head, com-
pressional features at the toe, scars and fairly evident
gliding planes (Fig. 11).

The subsurface of the more flat parts of the continental
slope, and mainly the sub bottom of the Paola Basin
and of the southern terrace, displays parallel conti-
nuous reflectors that can be followed for long distances
(Fig. 8, 9, 12). Such a reflection pattern has to be
ascribed to turbidite deposits as also demonstrated by

Figure 11

Profile I (see Fig. | for location), showing a small slump with typical
features. Vertical exaggeration : 20 x.

Figure 12

Profile K (see Fig. 1 for location), showing the parallel reflectors con-
Sfiguration in the subsurface of the Paola Basin and the small fault
offsets of the western side. Vertical exaggeration : 18 x.

the collected cores showing below 200-240 cm of mud,
several graded sandy intervals with progressive upper
limits and sharp, strongly eroded lower ones. Unfortu-
nately, the lack of micropaleontologic determinations
hampers the dating of the turbidites that, almost in the
Paola Basin, from the echograms seem to be older than
the slump/mud flow complexes (Fig. 8, 9).

DISCUSSION AND CONCLUSIONS

From the 3.5 kHz echograms and the cores it is possible
to reconstruct the recent sedimentary history and pro-
cesses of the continental shelf. During the last (Wiirm)
glaciation the shelf area underwent a regressive phase
testified by the erosion of the substratum. The Flan-
drian trangression reworked the materials of the conti-
nental environment of the preceeding regressive cycle
and distributed coarse sediments with irregular reflec-
tion patterns on the shelf (Fig. 5, interval @). The shift-
ing of the coast line towards the present position caus-
ed a deepening of the environment and gave rise to the
deposition of acoustically transparent muddy sedi-
ments indicating a sudden decrease of the depositional
dynamics (Fig. 5, interval b) and to the filling up of the
depressions (Fig. 6).

The present day sedimentary regime of the shelf is con-
trolled by the river supply and by its redistribution on
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the shelf floor. Data on the sediments of the inner shelf
reported by Brondi et al. (1972), Clerici et al. (1978)
and Ulzega er al. (1981) indicate the presence of a
nearly continuous strip of sand from the shore to a
depth ranging from 20 to 35 m. As can be seen from the
bathymetry, this depth is reached relatively near the
coast because of the steepness of the shelf (Fig. 3).
The coarse materials carried by the streams as bed load
settle at the river mouth and are then redistributed
along the shore and the inner shelf by the wave motion
and the related long-shore currents. As a rule the sand
is confined in the innermost part of the shelf; however,
possibly in correspondence with the peak discharges of
the streams (mainly the « fiumare ») and/or with
severe marine storms, particular dynamic conditions
occur allowing the sand to be transported farther. The
finer part of the sedimentary load, carried in suspen-
sion, flocculates as it reaches the sea as also suggested
by the fairly high percentages of mud found in the sedi-
ments near the mouth of the main streams and in shel-
tered places (Clerici ef al., 1978). Later on the currents,
even if weak, long period wave motion and bioturba-
tion could cause the resuspension of the mud and its
transport across the shelf for long distances as a turbid
cloud.

Similar Quaternary evolution and sedimentation pro-
cesses have been studied in great detail in the Gulf of
Lions. Several stages of the Flandrian transgression
and the influence of the geomorphic factors on the sedi-
mentation were recognized (Aloisi, Monaco, 1975;
Aloisi et al., 1975; 1979) and the transport of fine mate-
rials by a bottom nepheloid layer spread on the shelf by
the general circulation was pointed out (Aloisi ef al.,
1979). It seems therefore possible to compare the two
areas, but keeping in mind that on the Gulf of Lions
shelf the sedimentary input is much larger because of
the presence of the Rhone delta.

The continental shelf of the study area displays a sedi-
ment distribution pattern with a nearshore modern
sand prism followed seaward by a shelf modern mud
blanket. The narrowness of the shelf allows the mud to
reach the shelf edge, so the basal sand of the Flandrian
transgression is nearly completely buried. For this rea-
son the band of relict sand usually characterizing the
outer part of wide shelves is absent here. Where the
modern muddy cover is thinner, and chiefly in areas
near the shelf edge, a reworking (mixing of mud with
the relict sand) occurs mainly by the activity of burro-
wing organisms.

Notwithstanding the lack of absolute datings, the mass
gravity movements found on the Calabria slope should
be geologically very recent or currently active at pre-
sent. Late Pleistocene to Present mass movements are
widely known on numerous continental margins
(Lewis, 1970; McGregor, Bennett, 1977; Got et al.,
1979; Knebel, Carson, 1977; Embley, 1980; Gennes-
seaux et al., 1980; Damuth, Embley, 1981; Gabbianelli
et al., 1981; Wezel et al., 1981) and constitute impor-
tant sedimentation processes particularly in tectonically
active areas (Nardin ef al., 1979; Embley, 1980).

From a geotechnical point of view a sediment failure
occurs when the shear resistance of the material is

exceeded by the shear stresses acting downslope. Once
the mass gravity movement starts, there is the possibi-
lity of a downslope continuum of slump/mud
flow/turbidity current controlled by the changes in
concentration and in grain support mechanisms (Dott,
1963, Middleton, Hampton, 1976; Nardin ez al., 1979;
Lowe, 1979; Stanley, Maldonado, 1981). This sequence
can stop at any point as occurred for the slump/mud
flow complexes of the Paola Basin where there is no
seismic evidence of turbidity currents generated by the
mud flows (Fig. 9 and profile K of Fig. 12 located
immediately westward of the mud flow).

As to the mechanisms of slope failure, several possibili-
ties have been put forward (Dott, 1963; Embley,
Jacobi, 1977; McGregor, Bennett, 1979) :

1) overloading by rapid deposition of metastable sedi-
ments;

2) erosional undercutting of the slope;

3) high gas content in the sediments;

4) earthquakes;

5) tectonics.

‘It is difficult to select the mechanism to invoke here

because of the lack of sedimentological and stratigra-
phic evidence from the recovered cores; nevertheless
some hypotheses can be put forward on the basis of the
available data. As previously mentioned, the study area
is characterized by tectonic instability deriving from the
more general one of the Tyrrhenian basin (Selli, Fab-
bri, 1971; Finetti, Morelli, 1973; Calcagnile et al., 1981;
Fabbri ef al., 1981). As regards the Quaternary tecto-
nics, Damiani and Pannuzi (1979) reported important
extensional events (post Calabrian-pre Sicilian, pre
Milazzian, post Milazzian-Present) on the mainland.
Moreover the presence on the sea floor of small fault
offsets (Fig. 7, 12) is an indication of neotectonic acti-
vity whose effects are not yet concealed by the sparse
modern sedimentation. Finally, applying the classifica-
tion of Kelling and Stanley (1976), the whole Calabria
margin can be defined as a tectonically active margin as
pointed out by the mountainous mainland, the narrow
shelf and the setting of the continental slope in corres-
pondence with a strong, steep fault zone affecting all
the terrains down to the basement (Fabbri ef al., 1981).
These data suggest that tectonics must play a very
important role on the Calibria slope in triggering mass
movements. As also suggested by Embley and Jacobi
(1977) slope failures starting near the shelf edge could
be explained by mechanisms involving tectonics and
overloading. If this hypothesis is applicable to the
slump/mud flow complexes of the eastern side of the
Paola Basin, the overloading of the shelf edge may
have occurred during periods of lowered sea level asso-
ciated with the last glacial maximum. At this time the
rivers drained the coastal plain corresponding to the
present continental shelf and discharged their sedimen-
tary load directly on the upper slope. The deposition of
the flocculated fine materials could be so rapid as to
hamper the expulsion of the pore water by consolida-
tion; in this way underconsolidated muds with excess
pore water pressure accumulate (Moore, 1961). A
mechanical (tectonics, earthquakes) shock can destroy
the fabric of these metastable sediments giving rise to
the continuum of the mass gravity movements.
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