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[ Seismic reflection study of
the Sardinia Basin (Tyrrhenian Sea) *

RESUME

! I

Dans ce travail on présente une étude sur la morphologie,
la stratigraphie et la structure de la partie centrale du Bassin
de la Sardaigne. Les evaporites messiniennes sont caractéri-
sées par un cycle de dépòt inférieur avec sei et par un cycle
supérieur pour la plupart sulfatique. Le sode comprend sur-
tout de terrnes métamorphique-cristallophylìens comme en
Sardaigne. Les principaux traits structuraux et morphologiques
sont dus à de failles N-S et E-W d'ex tension. Un Graben N-S,
étroit, localisé à la base du talus continental supérieur et rern-
pli de sédiments, constitue le vrai bassin sédimentaire. Les orìen-
tations N-S et E-W résultent de la phase tectonique tardi-hercy-
nienne et ont été réactivées par la tectonique cénozo ìque et
surtout par celle du plio-quaternaire. On présente une descrip-
tion détaillée de l'évolution du Bassin en relation aussi avec les
données connues pour la Sardaigne.

·ABSTRACT

This work describes the morphology, stratigraphy and struc-
ture of the centrai portion of the peri-Tyrrhenian Sardinia
Basin. Two depositional cycles were detected in the Messinian
evaporitic sequence : the lower consisting of sulfate and a
thick layer of halite, the upper composed rnainly of sulfate.
The geological basement is formed chiefly by crystalline-
metamorphic rocks, as in Sardinia. The main structures of the
area are due to N-S and E-W normal faults. A narrow N-S
Graben, located at the base of the upper continental slope and
filled by sediments, constitutes the true sedimentary basino The
N -S and E-W tectonic trends may be ascribed to the late Her-
cynian tectonic phase. They have been reactivated in part by
Cenozoic tectonic events and largely by the Plìo-Quaternary
events. A fairly detailed picture of this evolu tion is also drawn
on the basìs of the data relating to the mainland.

(*) Manuscrit déposé le 1 juillet 1978.
(**) Laboratorio di Geologia Marina of the CNR, Via

Zamboni 65, 40127 Bologna, Italy.
(***) Istituto di Geologia Applicata of the University, Via

della Montagnola 30,60 l 00 Ancona, Italy .
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INTRODUCTION

The continental slope of the Tyrrhenian Sea is inter-
rupted by wide, flat or near1y flat areas called "peri-
Tyrrhenian basins" which are usually arranged accord-
ing to the trend of the coastlines. They are characteriz-
ed by thick piles of unconsolidated sediments. The
Sardinia Basin is one of the largest of these basins.
It extends along the Tyrrhenian coast of Sardinia from
Capo Carbonara to the Bocche di Bonifacio, where it
presumably becomes connnnected to the Corsica Basin.
This paper deals with the centraI portion of the Basin,
which extends N-S from 4002l'N to 39°21'N, and
W-E from the Sardinia coast to IOo40'E ; our objective
is to outlines its morphoIogic, stratigraphic and structur-
al features.

As a basis for this work, a detailed bathymetric map
of the area was compiled (Fig. 2) with 25 m (on the
continental shelf) and 50 m (in the dee per zones)
depth contours. The bathymetric data include those
obtained by various cruises of the Laboratorio di Geo-
logia Marina of Bologna supplemented by data of the
Osservatorio Geofisico Sperimentale of Trieste (Fig. 1).
For the zones near the coast, data are also taken from
the Italian nautica! charts (Istituto Idrografico della
Marina, 1960 and 1976).

'.
The bathymetric data were obtained with a 12 kHz

wide-bearn transducer and an ALDEN Mod. 419 record-
er (PGR), corrected according to Matthews (1939).

The stratigraphic and structural studies were based
on a detailed seismic reflection survey and on contin-
uous measurements of the total intensity of thé ma&'le,
tic fìeld (Fig. I). A 30 kJoule sparker was used for the
seismic profiling and a Precision Marine Proton Magne-'
tometer for the magnetometric profìling.

Geologica! evolution, Morphology, Sardinia Basin, Stratigraphy, Tectonics, Tyrrhenian Sea.
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rigo 1. - Location map of the profiles. l - bathyrnetric and magetometric; 2 - seismic, bathymetric and magnetometric ;.3 - seismic
sections shown in Fìgures 4, 5, 6,7.

For ship location the LORAN hyperbolic radio-
navigation system of the Mediterranean network was
used.

MORPHOLOGY
The main morphologic units of the area from the

coast seaward are (Fig. 3) ;

Continental shelf. It is narrow (max width 14.5 km),
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Fig. 2. - Bathymetric map. Depth contours in meters.

very sloping (1041') and diseontinuous. The shelf-
edge lies at an average depth of 85 m and takes an
extremely irregular eourse due to the several canyon
heads whieh eut into the shelf.

Upper continental slope. It has a very high average
inclination (7031 '), the Tyrrhenian average being 3°30',
and it isdeepJy cut by canyons striking E-W. Its foot
consists or a break of slope which is norrnally found
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Fig. 3. - Morphologic scheme. l - continental shelf; 2 - upper continental slope ; 3 - peri-Tyrrhenian SardiniaBasin ; 4 - ìntra-basìn
elcvation ; 5 - peri-Tyrrhenian elevation ; 6 - lower continental slope ; 7 - bathyal plain ; 8 - central-Tyrrhenian elevation ; 9 - wall of
the canyons ; J O - flat bottom of the canyons ; JI - canyon ; 12 - valley or depression ; 13 - axis of the elevatìons : j 4 - break In
slope (hyphens toward the steeper sea!loor). Depth in meters.
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at a depth of 1535 m. Here some canyons form a fan
cut by a fan valley,

Peri-Tyrrhenian Sardinia Basin. It extends from the
foot of the upper contìnental slope to the top of the
lower one or the peri-Tyrrhenian elevations at an aver-
age depth of 1722 m. We can distinguish a western
portion, enclosed between the upper continental slope
and Baronie Mountains, elevations A and D, and an
eastern portion which extends East of the hill A-hill
D alignement and to North not beyond 39°55'N. The
largest canyons extend into the Basin becoming more-
or-less narrow channels occasionally flanked by levees.
The areas to the West and to the East of the Sarrabus
Canyon probably have a different sedimentological
signature. The seafloor, in fact, is irregular for the
presence 'of fans, levees and incisions resulting from
the canyons in the former, more regular and almost
smooth in the latter.

Peri-Tyrrhenian elevations. Two of them are higher
than 700 m (Baronie Mountains and Quirra Seamount),
but only a part of them falls into the area studied ; the
others (elevations A and C) are of much smaller dìmen-
sions (hills). They have a N-S or roughly N-S trend.

Lower continental slope. In the northem part of
the area it is either missing or is represented by the
eastern side of hili A ; to the North of this elevation,
it cannot be followed 'due to the presence of Baronie
Mountains. The prevalent trend is N-S, and the aver-
age slope (7°08~) is similar to that of the upper conti-
nental slope. lts boundary with the bathyal plain runs
at an average depth of 2576 m.

Bathyal plain. The seafloor is usually smooth and
morphologically regular, except for the Orosei and

Sarrabus Canyons. The average slope is very gentle
(loI8~).

Central-Tyrrhenian elevations. They are represented
by Cornaglia Seamount and hill B.

STRATIGRAPHIC FEATURES

We identifiedin the Sardinia Basin area the same
seismic and stratigraphic units already encountered in
the Tyrrhenian area (Selli and Fabbri 1971, Fabbri and
Selli 1972 and 1973, Selli 1974), namely a sedirnentary
cover of highly variable thickness (seismic units A, B

1
,

B2 and B
3
), (1) underlain by an acoustic substratum

(seismic unit C), which corresponds to the geological
basement of the area in questiono The seismic units are
separated by three main horizons X, Y and Z, which
represent surfaces of unconformity. Figures 4, 5, 6 and
7 show some examples of interpreted seismic profìles. l

(l) Seismic unit B of the quoted Authors includes subunits
B2 and B1, bounded by horizons X-V and Y-Z, respectively.
Since in the Sardinia Basin area the seismic intervals correspond-
ing to the post-evaporitìc (under horizon ..n, evaporitic and pre-
evaporitic sediments possess typical and separate, well-defìned
character, we judged it suitable (in order to better define the
seìsmìc and stratigraphic succession) to substitute unit B, and
consequently subunìts B2 and B l' with units B l' B2 and B3,
which correspond respectively to the above-mentioned intervals.
Our unit B 1 thus corresponds to subunit B2, and units B2 and
B3 to subunit B2 of the quoted Authors. The boundary between
units B2 and B 3 is formed by the base 01' the Messinian evaporite
sequence ; we judge it opportune to not mark it as a seismic
horizon indicated by a letter of the alphabet, since it ìs not
always possible to define it exactly. l I
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Fig. 4. - Geological in terpretation of the seismìc sectìon BS 15. A - sequence from the uppermost Middle Pliocene to the Presen t
(seismìc unit A); X. Middle Pllocene unconformity; B1, post-evaporitìc Messinian, Lower Plìocene and lowermost Middle Pliocene
sequence (seisrnic unit B l); Y, top of the Messinian evaporites ; 82, Messinìan evaporitic sequence (seismic unit B2 - the dotted area
corresponds to halite ) ; 83, pre-evaporitic sedimentary sequence (rnainly Miocene) (seismic unit B3); Z, top of the basement and proba-
bly Miocene transgression ; C, geological basement (seismic uni t C). Vertical exaggeration l: 5. For the location of the section see
Figure l.
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Fig. 5. - Geologica] interpretation of the seismic sections BS 5 -PO 5. Vertical exaggeration 1: 4.5. For the syrnbols explication see
Figure 4 and for the locatìon of the sections see Figure 1.
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Figure 6. - Geological interpretation of the seismic sections BS 13 - PM 4. Vertical exaggeration l: 5.5. For the syrnbols explicatìon see
Figure 4 and for the location of the sections Figure 1.

Figure 7. - Geological interpretation of the seismic section BS 31. Vertical exaggeration 1: 8. For the syrnbole explication see Figure 4
and for the ìocation of the section Figure 1.

Seismic unìt A In the western part of the Basin it is probable that
seismic unit A consists, instead, of sediments of turbi-
ditic origin. Here the thickness reaches its maximum
value (1200 m)(2) and decreases considerably (350 m
maximum) both in the eastem part of the Basin and
in the bathyal plain (Figs. 4, 5, 6). The unit thins
gradually or rapidly towards the borders of the sedi-

It includes the interval between the seafloor and
horizon X and is characterized by a sequence of reflec-
tors which are usually continuous, regular, of high-
frequency and parallel or near parallel to the seafloor.
In agreement with the collected samples (Selli, 1974)
it consists mainly of compact clay and clayey mari,
locally in "trubi" facies, which date from the upper-
most Middle Pliocene to the Present.

(2) For units A and B ì an average velocity of 2,OOOm/sec
for the propagation of the seismic energy was considerèd .
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mentary areas, depending of the intensity and type
of the faulting which gave origin to the escarpments and
structural highs, On the upper continental slope the
thickness is highly variable, ranging from O m to 800 m
(Gulf of Orosei) and the unit is deeply cut by the
numerous canyons,

Horizon X

It constitutes the base of unit A. In generai, it marks
a sharp unconformity , very evident in the upper and
lower continental slopes, at the structural highs and in
the western part of the Basin. The unconformity is less
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Fig. 8. - Structural map of the horizon X (Middle Pliocene unconformity). Contour interval 100 milliseconds (two way time). l, main
normal fault; 2, other normal fault; 3, limit of the horizon.
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normal fault ; 2, other normal fault ; 3, limit of the horizon.

Pta Santora

marked or absent in the eastern part and in the bathyal
plain. In the Orosei Canyon it has been sampled and it
was found to be associated with a conglomerate of basal-
tic and metamorphic elements, probably of transgression
origin and dated back to the uppermost Middle Pliocene
(Selli and Fabbri 1971, Colantoni 1973). As pointed

out by Savelli and Pasini (1973), its radiometric age is
3.5 m.y. The trend of horizon X normally follows the
seafloor morphology with the exception of the western
part of the Basin, where there is the greatest thickness of
the seismic unit A (Fig. 8). .
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Fig. l O. - Structural map of the horizon Z (top of the basement and probably Miocene transgression), Contour intervall 00 milliseconds
(twoway time), l, main normal fault; 2, other normal fault ; 3, boundary of zone in which the basernent was not reached.

ors which are often irregular ; in the eastern part , orithe
lower continental slope and in the bathyal pla in , instead ,
it is acoustically more transparent.

According to dredged samples (Selli, 1974) the unit
consists in the first case essentially of compact day
alternating with coarser (sedìrnentatìon, environrnent

Seismic unit B l

It is bounded by horizon X (at the top) and horizon
Y (at the base). It displays different seismic character :
on the upper continental slope and the western part of
the Basin it is made of c1ear, medium-frequency reflect-
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Fig. Il. - lsochron map of the seafloor-horizon Y ìnterval (seismic units A and B 1)' Contour interval100 mllliseconds (two way tìme).
1. main normal fault crossing the whole interval; 2, other normal fault crossing the whole ìnterval : 3, normal fault crossing only the
lower and/or middle part 01' the interval ; 4. zone with no seismic evidence of the interval.

close to continental areas) and, in the second case, by
"trubi" (pelagic and quiet sedimentation environment),
They date baek to the Lower Pliocene and possibly
post-evaporitie Messinian. The thickness is quite
variable, ranging from 70 m to 300 m on the upper

eontinental siope, while a maximum of 410 m is found
in the western part of the Basin, and a maxìmum of
150 m in the eastern part and in the bathyal plain. For
the relationship with seismic unit A, see the above see-
tìon dealing with horizon X.

Ca
SII

P.là ~

39° .
30' CaS.L

Fig. 12.
l, maìn l

lower eva

Honzon

It eo
interva1



-.---'--I~·
!
l

l
I

me),
the

und
I of
For
sec-

ì

SEISMIC REFLECTION STUDY OF TRE SARDINIA BASIN 171

DORGALI
<il

Cala
Sisine

I
I

I
Capo di Monte Santu

40°
P.ta Pedra Longa

I
l 00'

I7-
Capo Bellavisf~

.1

\

l
I

l
l
I
!
I

I

I

Pta Santora

J
Capo
S.Lorenzo

u
1 ====0=
2 ---
3---

i

i
II
r
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l, main normal fault crossìngthe whole sequence : 2, other normal faultcrossing the whole..sequence ; 3, normal fault crossìng only the
lower evaporìtìc cycle ; 4, zone wìthno .seismiceyidence of evaporites ;5, zone with halite ; 6, volcanic zone;

Horìzon Y (Fig. 9)

. It constitutes the top of the Messinian evaporitic
interval (horizon M of Ryan et al. 1970 and horizon A

of Finetti and Morelli 1974). It was determined and
traced with considerable accuracy on account of the
high power of resolution of the seismic apparatus
ernployed. Usually , this horizon marks an unconfor-

I
l·
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mity, with a trend similar to that of horizon X, on the
continental slopes and structural highs and in the sur-
rounding zones.

Seismic unit D2

This unit shows decidely typical seismic character
corresponding to those reported by the literature for the
Messinian evaporites of the Mediterranean area. This is
a series of reflectors which are more marked and,
usually, of lower frequency relative to those above and
below , and which include a seismically transparent layer
of very variable thickness (up to 200 msec two way
time). Normally, the well-marked reflectors are conti-
nuous and regular, becoming rnìnutely broken and
discontinuous in the tectonized areas. The sequence
becomes very thin or desappears on the sides of the
strutural highs and the transparent layer closes like a
lens.

Because at ìhe DSDP site n° 132 in the Tyrrhenian
Sea, Messinian gypsum was recovered from the top of
an identical and seismically correlated sequence (Ryan
et al., 1973), we can infer that the well-marked reflect-
ors correspond to sulfate evaporites (gypsum or anhy-
drite) and the acoustically transparent layer to halite.
See Figure 12 for the thiekness values of the evaporitic
in terval (3).

Two distinct and superimposed evaporitic cycles,
often unconformable with each other exist in this area:
the lower consists of a probable sulfate phase and a
noticeable ehloride phase, the upper of a sulfate phase
only. This succession is very similar to that reported by
Decima and Wezel (1971) for the Messinian evaporitic
deposits of Central Sicily.

lt should be pointed out here that the evaporites, in
relation to theirseismic eviderice , extend towards the
coast as far as the lower edge of the upper continental
slope and are absent on Baronie Mountains, Cornaglia
and Quirra Seamounts and the top of elevations D, C
and D (Figs. 9 and 12). The halite layer have the
maximum thickness in the bathyal plain and gìve origin
to numerous diapiric structures.

Seismic unit D3

This unit is bounded by the base of thè evaporitic
interval and horizon Z and is normally characterized
by slight and discontinuous reflectors which become
increasingly less frequent from the top to the base of the
unit. This character depends on both the high coefficient
of reflectivity of the top of the evaporites (horizon Y)
and on the high degree of tectonization of the unit. In
fact it exhibits moderate reflectivity for its entire thìck-

(3) For uni! B2 an average velocity of the seismic energy of
4,500 m/sec may be assumed, in agreement with Finetti and
Morelli (1973 and 1974).

ness, where the evaporites are absent or very thin and
where tectonization is minima!. The sediments of this
unit have never been sampled, but if a seismic and strati-
graphic correlation is made with the data reported for
the Tyrrhenìan area, they belong to the "pre-evaporitic
Miocene", which is transgressive on the geological base-
ment (seismìc unit C).

Thicknesses up to about I sec (two way time)(4)
were measured, but the maximum values are greater,
since the top of the basement was not always reached in
the sedimentary basins. Normally seismic unit D 3 is
conformably surmounted by unit B

2
; where the eva-

porites are absent and it is directly covered by seismic
unit D l or A, the contact is always clearly unconfor-
mable.

In the Gulf of Orosei, at the base of the present-day
upper continental slope, the pre-evaporitic sediments
form superimposed and very thick lens (in ali about
2,500 m), which thin progressively landward and which
are similar to the sedimentary bodys eonneeted with
eontinental rises or fans. They must belong to the
Miocene continental margin, subjected in this area to a
intense sedimentation, as demonstrated by the out-
crops of Miocene deltaic sediments in the adjoining
mainland. Partly they can be also related to an alluvìal
apron formed by abundant erosional materials depo-
sited on the side of a tectonic depression.

Horizon Z (Fig. lO)

It is the deeper seismically recognizable horizon. It
can be fol1owed in a large part of the area and always
corresponds c\early to a surface of unconformity. It

.' represents the top of the basement in the area, as well
as probably the basai deposits of the transgression. The
age of the last-mentìoned is not known, nevertheless it
is doubtlessly not coeval over the entire area. Consider-
ing a succession of events analogous to that of Sardinia
(Cocozza 1975); il can be assumed that the first, wides-
pread transgression in the Sardinia Basin is of Lower
Miocene age.

Seismic unit C

lì is not a reflecting unit and therefore it represents
the acoustic substratum of the area. It consist probably
mainly of Paleozoié crystalline-metarnorphic rocks similar
to those outcropping in Sardinia, as shown by the dred-
gings made in the surrounding areas (Selli 1974). There-
fore we consider it to be the geological basement.
Locally, nevertheless: its upper part may be also repre-
sented by sedimentary rocks of Mesozoic or Paleogene
age. The presence of a crystallìne-metamorphic basement
under the sedimentary cover is also suggested by the

(4) For seismic unit B3 an average velocity of the seismic
energy between 5,200 and 6,000 m/sec can be consìdered, in
agreernen t with Finetti and Morelli (1973 and 1974).
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STRUCTURE

The N-S fault set is the principal one and creates the
rnaìn morphologic trends of the Basin. The E-W set
ìs identifiable above a1l by the straight trend of the
upper continental slope's canyons.

While' morphologically the Sardinia Basin includes
the western and the eastern part, structurally the true
Basin, understood as an area of considerable subsidence
and high sedimentation rate, is on the contrary limited
only to the western part and corresponds to a narrow
Graben, the eastern part being a large Horst.

The western side of the Graben consists of a series of
step faults directed N-S which, with a total vertical
displacement of over 2,200 m, have originated the upper
continental slope. The eastern side, consisting of a fault 1

\

magnetic field of the area, which is largely determined
by a regular regional trend, as shown by the data report-
ed in Morelli (1970) and confirmed by our magne-
tometric survey. A magnetìc anomaly occours with a
maximum of + 150-200 gammas in the south-eastern
corner of the area (Quirra Seamount and surrounding
zones) ; it is related to vo1caniceffusions.

The area in question is characterized by a system of
normal faults directed N-S and E-W (Figs. 8-13), that
affects the entire seismic-stratigraphic units with a degree
of tectonization which increases downward (Figs. 4-7).
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Fig. 13. - Comparison between structural andjor morphologic lineations in the area investigated and Sardinia. For the area investigated
the data result from the structural map of the horizon Z, for the Sardinia from the photogeologic map n" 2 of I.FP. - C.N.EX.O. (1976)
simplified.
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zone directed N-S, corresponds to the western slopes of
the Baronie Mountains and a ridge whose highs are
represented by hills A and D. Between these hights the
ridge is completely buried under the Plio-Quaternary
sediments. Here the maximum total displacements vary
from 1,700 m at Baronie Mountains, to 1,200 m at hill
A and 1,400 m at hill D. To the South, at hill E, the
Graben is bounded by a considerable E-W structural
feature which probably constitutes the continuation
into the sea of the Villasalto Fault (Calvino 1961).

The aformentioned Horst is bounded on the East
by deep step faults running N-S, which gave origin to
the lower continental slope. Volcanic activity is related
to these faults in the area of the Quirra Searnount.
Towards the North the Horst is bounded by normal
faults striking E-W, which interrupt also the N"S struc-
ture of the.lower continental slope.

The sedimentary cover corresponding to seismic
unit A is scarcely tectonized ; neverthless the fauIt
system which corresponds to the flanks of the Horst and
the Graben affect it and frequently cross it completely.
Taking into account also that only seismic unit A shows
the maximum thickness in the Graben, we can state
that the present-day structural setting of the Sardinia
Basin is due, in the mian, to an extensive tectonic phase
Iasting from the upperrnost Middle Pliocene to the
Present (Late Pliocene-Quaternary phase of Selli, 1974),
which is also responsible for the large foundering of the
entire Tyrrhenian area.

All the data confirm that the Late Pliocene-Quater-
nary tectonic phase reactivated pre-existing N-S and E-W
trends, but mainly the N-S ones. From the analysis of
the structural map of horizon Y (Fig. 9) and that of the
evaporite thickness (Fig. 12), in fact, it appears that the
Sardinia Basin had N-S and E-W structural trends also
during the Upper Miocene.

Two other extensive tectonic events were pointed out
by seismic reflection data: one at the end of the evapo-
ritic sedimentation (post-evaporitic event) and an other
between the two depositional cycles of the evaporites
(intra-Messinian event). Both are characterizedby N-S
and E-W faulting which led to a generai slight deepening
of the area, with an accentuation of the main morpholo-
gic structures of the seafloor.

The structural features of the basement (Fig. IO) are
also characterized by N-S and E-W block faulting. Most
faults are well identifiable on the seismic sections, as
the resuIt, above all, of the late Miocene and Plio-
Quaternary tectonics (indicated with a solid line in
Fig. la). Many other faults, deduced only from the
morphologic trends of the basement (indicated with a
dashed line in Fig. IO), however, belong to older tec-
tonic events, since they do not affect the overlying sedi-
mentary cover. They can beprobably related to the
Miocene transgression or to the extensive tectonic phase

which began in Sardinia in the Lower Eocene and which
had its maximum intensity in the Oligocene (Cocozza
and Schàffer 1974, Cocozza 1975). The last-mentioned
would be responsible for the first subdivision into blocks
(Horst and Graben) of the island, reactivating N-S and
E-W trends due to the Late Hercinian tectonic phase of
isostatic adjustement (Cocozza 1975; Arthaud and
Matte 1975).

According to Cocozza and Schàffer (1974), some
faults underwent horizontal displacement during
Eocene-Oligocene tectonic phase in Sardinia. In, the
Basin evidence of these movements is given by the E-W
faults (right) located in front of Punta Mastixì, which
seem to have displaced the axis of the Basin's western
part (Figs. 8-12).

A scheme of the main tactonic lineations both in the
area examined and in the Sardinia is given in Figure 13.
lt emphasizes a connection and conformity between the
trends in the sea and some on the adjoining mainland,
but also some difference due to the almost absence of
the NW-SE and NE-SW orientations in the marine area,

EVOLUTION OF TUE BASIN

Before the Neogene, the Basin area probably had a
geological history very similar to that of Sardinia, espe-
cially of its eastern part ; a prolonged perìod of conti-
nentalization, beginning with the Late Hercynian exten-
sive tectonic phase and interrupted in the Mesozoic by
sporadic and limited marine ingressions of epicontinental
seas. Given the presence of Eocene marine outcrops in
the interland portion of the Gulf of Orosei (Dieni and
Massari 1966) and in Gerrei-Quirra area (Pecorini 1962,
Pomesano Cherchi 1962), it is possible that ingres-
sions occurred at this time in the tectonic depressions
caused by the extensive phase which began in the Lower
Eocene. In the Oligocene all Eastern Sardinia underwent
uplift which led to the regression of the inlets of the
Eocene sea (Cocozza et al., 1974), so that it is probable
that the Basin area also underwent almost compIe t
emersion. Perhaps a situation very similar to that of
Campidano occurred, with the inlets of the sea extend-
ing only to the margins of the depressed areas.

In the Miocene (probably Lower in agreement with
what happened on the mainland) a differentiated sinking
of the entire area, which deterrnined a generaI transgres-
sion, must have occurred, The sea recovered initia11y
only the bottom of the tectonic depressions ; later, also
the more elevated zones, without, however, involving the
Baronie Mountains and the summits of ridge G, hills D
and E and Comaglia Seamount. Given the considerable
thickness of the sediments in the Miocene Grabens, these
musi have subsided, and constituted true sedirnentation
basins.
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-
In thè Messinian, the Sardinia Basin and the present-

day adjoining bathyal plain area had the same morpho-
logic form, i.e., a series of basins and depressions bound-
ed by gentle ridges or elevations whìch, in part, were
emerged (ridge C, hills B and D and Cornaglia Sea-
mount). The basins were connected to each other by
large channels.

During the deposition of the evaporites there was a
noticeable decrease of sea leve!. Along Sardinia, the
coastline was much more to the East than ai. present
(Figs. 9 and 12), and in the Northern part of the area it
followed the base of the Baronie Mountains and hill B,
giving rise to a large gulf. The intra-Messinian extensive
tectonìc event caused a further differentiated sinking of
the a+a, accompanied by the uniform deposition in
the evaporitic basins of the upper sulfate cycle.

Thdl end of the Messinian evapori tic deposition was
relate~ to a generai sìnking of the entire area, which
cause di the re-establishement of normal marine condi-
tions and the reactivation of terrigenous sedimentation.
A largè part of the present-day upper continental slope
and limited areas of Sardinia (Gulf of Orosei) were
invaded by the sea. On the upper continental slope,
in fact, unit B l .is unconformable and transgressive
both ~n the pre-evaporitic sediments (unit B3) and
on the [basement (unit C). The structural highs were also
largely submerged ; the Baronie Mountains and the most
elevated parts of Cornaglia Seamount and elevations C ,
and D ~~mained emerged (Fig. Il). .

An Important tectonic event, which further modified
the morphologic setting and sedimentary character of
the ar,a, is connected with the uncortformity marked
by seiSriC horizon X. According to data collected from
dredgìngs taken by the Laboratorio di Geologia Marina,
it appears that this unconformity can be tied to a Mid-
dle Plibcene transgression which affected the entire
Tyrrhe~ian area. The sedimentation, however, appears
to havè been continuous in the deepest depressions.
This pHenomenon may be interpreted as a consequence
of an .1ching of the Tyrrhenìan hinterland depending
on a fthal compressive phase of the Apennines oroge-
nesis, f6llowed in the late Middle Pliocene by a generai
collapsel of the area.

Ano~er possible interpretation of the unconfor-
mity cJrresponding to horizon X and of the relative
coarse s~diments (sand and conglomerate), is that it was
related ~xc1uSiVelY to an acceleration of the Tyrrhenian
foundering which caused considerable, widespread rese-
diment~tionPhenomena (slurnps, turbidites, etc.).
Since bèth of these hypotheses require further checking
with oiller field data, we postpone a discussion of this to
a future\paper.

In any case, at the end of the Middle Pliocene an
extensivf tectonic phase of considerable intensity started
in the Srdinia Basin , which led to the complete submer-
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sion of the area. This event continued in the Upper
Pliocene and Quaternary with other episodes of minor
intensity. There was a large, generalized block faulting
of the area along the pre-exìsting tectonic trends, espe-
cially those running N-S, and the formation of the
present-day morphologic setting. The only elevation
which remained above sea level was the highest part of
the Baronie Mountains, which was later submerged in
the Quaternary. On the lower continental slope, at the
intersection of the N-S and E-W faults, there was consi-
derable volcanic activity which was responsible of the
formation of Quirra Seamount.

The river valleys previously cut in the basement of
the present-day upper continental slope became
canyons, fed by a corresponding hydrographic network
of the mainland. The incisions followed the E-W fault
zones (Fig. 7).

A minor tectonic event at the Pliocene-Pleistocene
boundary ("Walachian phase ?" of Cocozza, 1975) is
well-documented for the Eastern side of Sardinia with
remobilization of N-S faultsand with basaltic effusions.
It was responsible for notable morphologìc variations
(Dieni and Massari, 1973 ; Carobene and Pasini, 1973 ;
Pasini, personal communication) which probably modi-
fied the hydrographical network, depriving the canyons
of the main feeding sources. Some, completely filled
with the Quatemary sediments, disappeared ; other were
only partìally fìlled and continued to function astrans-
port paths to the Basin only for materials moving along
the continental shelf. A strong rejuvination of their
activity probably took piace during cataglacial intervals.

The Graben which corresponds to the western part
of the Basin and in which the thickest Upper Pliocene-
Quaternary sediments (seismic unit A) were found
constituted a true tra p for the materials cornìng from
the mainland. Sedimentation there must have been due
mainly to turbidity currents which channelled through
the canyons of the upper continental slope.

In the eastern part of the Basin and in the bathyal
plain the Upper Pliocene-Quaternary sediments were
deposited in relatively deep depressions with thickness
(max 350 m) not comparable to this ofthe western part
of the Basìn , These areas must have been prevalently
subjected to n ormai sedimentation (compact cIay and
"trubi" of seismic unit A) and scarcely affected by the
turbiditic sedimentation which occurred especially in the
Graben. Subsequently, in the zones where the Graben
was being filled, the main canyons extend their courses
to the Basin seafloor, debouching into the bathyal plain
(Orosei-Gonone Canyon). The channel portion of the
Sarrabus Canyon was also formed after the Graben-
filling phase and probably in connection with the return
of the canyon's activity during the Quaternary cata-
glacial in te rvals.
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CONCLUSIONS

From the structurai point of view , the western part
of the Sardinia Basin corresponds to a narrow Graben
elongated in N-S direction and filled by a very thick
sequence of Upper Pliocene-Quaternary sediments of
turbiditic origin ; the Eastem part, on the contrary, is
a large Horst.

The geologic evolution of the Basin area is deter-
mined by a series of tectonic events, which caused
repeated founderings. They occurred by normal faults
mainly directed N-S and E-W, reactivating tectonic
trends probably set up during the late Hercynian
extensive phase. The tectonics displays block and step
faulting styles.

The submersion of the area by the Miocene trans-
gression corresponds to one of these sinking events.
Subsequently, two minor events, one intra-Messinìan
and an other post-evaporitic, and a third of major
intensity, starting from the uppermost Middle Plìo-
cene, have beendetected. The last one is mainly res-
ponsible for the present-day morphologic and structural
setting of the area. .

On the basis of the seismic data alone we cannot be
certain that the Middle Pliocene unconformity corres-
ponds to a complet regression and transgression cyc1e
or instead exc1usively to a rapid ,intense fourtdering
joined with strong resedimentation phenornena and
marine ingressions restricted to themarginal areas.
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