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Abstract The aims of this study are to reconstruct the
geological setting of the Punta Bassano series (Marettimo
Island, Egadi Archipelago, western Sicily) and its palaeog-
eographic evolution. The reference section for the Upper
Triassic of Marettimo shows an alternation of marl and
limestone beds together with brecciated levels. The lime-
stones are both homogeneous mudstones with evaporite
pseudomorphs and laminated with fenestrae. Foraminiferal,
palynomorph, and ostracod associations constrain the Punta
Bassano sequence to the Carnian-Rhaetian interval. The
Punta Bassano succession represents a shallow inner ramp,
ranging from open-marine environment with good water
circulation to lagoonal and peritidal protected environ-
ments. Freshwater input from rivers or groundwater on the
carbonate ramp is indicated by the ostracod microfauna.
The comparison of facies and microfauna with those from
other sequences of the Mediterranean Upper Triassic (Pyre-
nees, Corsica, Sardinia, and Tunisia) allows us to conWne
the Punta Bassano sedimentation to the northern margin of
the Tethys, between the Corsican and the Pyrenean deposi-
tional setting. These new results indicate that Marettimo
Island, which is considered a single structural element
being formed by four tectonic units, is a piece of the south-

ern margin of the European Plate, displaced over a longer
distance to become part of the other Egadi Islands, when
the Corso-Sarde block made its rotation and successive
collision with the North African Margin.
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Introduction and geological setting

The Egadi Archipelago, and thus Marettimo Island (west-
ern Sicily), are located on the mega-suture between the
African and the European lithospheric plates and represent
remnants of an old submarine orogenic belt linking the
Apennine-Maghrebian and the Sicilian mountain chains
(Fig. 1). The Apennine-Maghrebide chain, as a whole, is
characterised by the superposition of two major units that
conWgured a regional west-dipping thrust system with an
east-verging duplex structure, separated by a low angle
fault.

The Sicilian chain, of which Marettimo represents the
westernmost area, includes the Trapani, Palermo, and
Peloritani Mountains, from west to east, respectively.
These mountains are composed of a Meso-Cenozoic
stratigraphic succession belonging to the external domain,
mainly accumulated along the Adria-Africa passive conti-
nental margin. The oldest deposits, representing a long
Late Triassic depositional phase of evaporitic to restricted-
marine environments, directly onlap Permian continental
deposits (Elter et al. 2003). The marked deformation
which aVected this succession began during the Middle to
Late Miocene. From the Late Miocene, the geometry of
the thrust belt was strongly modiWed by several processes
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(e.g. extensional faulting, volcanic activity, crustal thin-
ning) correlated with the development of the Tyrrhenian
Basin (Elter et al. 2003). The main cause is attributed to
the anticlockwise rotation of the Corso-Sarde block and
its successive collision with the North African margin
(Catalano et al. 1995). In the Egadi thrust belt, the present
ramp-Xat duplex geometry results from the detachment of
the sedimentary cover.

The western Mediterranean palaeogeographic recon-
structions for the Triassic period (StampXi and Borel 2004,
with bibliography) generally show a crustal thinning of
North Africa in relation to the Neo-Tethyan opening. The
highly rifted nature of the Mesozoic African continental
margin during the Tethyan spreading and its compartmen-
talisation into a number of sub-basins, brought about depo-
sition in foredeep settings that remained deep marine
through much of the early Middle Miocene.

From the Triassic up to the Tertiary (Paleogene), three
main palaeogeographic domains have been recognised in
western Sicily: the pelagic Imerese-Sicani domain with
basinal deposits, the neritic Hyblei-Saccense domain char-
acterised by carbonate platform deposits and the neritic

Panormide domain with evaporite deposits (Di Stefano
et al. 1997).

The Upper Triassic succession of Punta Bassano has
been deposited on the inner part of the Panormide platform
(Abate et al. 1999).

Marettimo Island is considered a single structural ele-
ment formed by four tectonic units settled during the Late
Miocene to Pliocene. They are, from NW to SE and from
lower to upper: the Punta Bombarda, the Punta Troia-
Marettimo, the Monte Falcone and the Punta Bassano units
(Abate et al. 1982, 1995, 1996) (Fig. 2).

The sedimentological and biostratigraphic analyses of
the Upper Triassic succession of Marettimo Island is based
on the study of a geological section located on the Punta
Bassano promontory in the south of Marettimo Island at an
altitude of about 120 m. Here, the Middle? to Upper Trias-
sic shallow-water carbonate platform deposits of the Punta
Bassano unit crop out in a recumbent northwest-verging
anticline, which tectonically overlaps the Punta Troia-
Marettimo Unit (Fig. 2).

While a few previous studies have focused on geology,
lithostratigraphy and macropalaeontology (Jacobacci 1955;

Fig. 1 Tectonic sketch of the 
central Mediterranean area (after 
Catalano et al. 1995). 1 Corso-
Sarde block. 2 Kabylo-Pelorita-
nian Unit. 3 Apennine-Maghre-
bian Unit and deformed 
foreland. 4 Foreland and less de-
formed foreland (Tunisia, Iblean 
Platform). 5 Plio-Quaternary 
volcanism. 6 Arrow indicates the 
position of Marettimo Island and 
hence of the Egadi Archipelago 

Fig. 2 Schematic NW/SE tectonic cross section of the Marettimo Island (after Abate et al. 1982)
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Malatesta 1964; Giunta and Liguori 1973; Abate et al.
1996, 1999), only one detailed investigation on sedimento-
logical aspects has been attempted (Abate et al. 1982). In
the current paper, a sedimentological and biostratigraphic
approach is used to understand the relationship between
palaeoenvironmental parameters and change of sedimen-
tary facies.

Materials and methods

Microfacies and foraminifers analysis was performed
through the polarised light on 60 thin sections sampled in
the limestones.

Palynological processing was employed on 20 samples
mostly of clayey marls and marls. Out of these samples,
Wve were provided palynological assemblage. Organic mat-
ter was extracted applying standard palynological tech-
niques (Monteil 1985). Samples were crushed to a fraction
comprised of between 200 �m and 2 mm, and attacked
using diluted hydrochloric (HCl 32%) and hydroXuoric (HF
71–75%) acids to destroy, respectively, carbonate and sili-
cate components. The organic residue was sieved at 11 �m
in order to remove Wner particles. To prevent organic matter
degradation, the residue was not oxidised with nitric acid
(HNO3), a process generally used to remove amorphous
organic matter and mounted on slides using polyvinyl alco-
hol and Eukitt glue. The palynological slides were exam-
ined under transmitted light.

Concerning the ostracods, 15 samples of limestone were
processed using the seldom method of acetolysis (Cras-
quin-Soleau et al. 2005). After the processing, four of them
produced ostracods, which have been observed with a scan-
ning electronic microscope.

The acetolysis allows us to isolate ostracods, and/or oth-
ers microorganisms (e.g. foraminifera, brachiopod larvae,
conodonts) varying from small (0.2 mm) to large (2–3 mm)
size, from highly lithiWed rocks. The four steps of this tech-
nique are brieXy presented as follows: (1) Crushing: in
order to increase the reaction surface, 400–500 g of rock is
reduced to pieces of several cm3. (2) Dehydration: to avoid
a later acid attack, the crushed sample must be dried, but
the temperature should not exceed 100°C. (3) Acetolysis:
when the sample has cooled down, it is completely covered
with pure acetic acid. No eVervescence must occur; it is
either a result of impure acid or incomplete drying. (4) Set-
tling and washing: when suYcient muddy deposit is pres-
ent, even before the complete disaggregation of the sample,
the acid is Wltered oV and the sample is then washed. For
ostracods, three sieves are used: the 2-mm mesh retains
non-disaggregated sediment, the 0.5-mm mesh retains
adults and large forms, and the 0.1-mm sieve retains small
specimens and larvae.

Facies description

The reference section of the Upper Triassic of Punta Bas-
sano Unit shows a 124-m-thick stratigraphic succession of
carbonate rocks limestone (often dolomitised) with interca-
lations of marls, clayey marls and brecciated levels. The
limestone, which is characteristically poor in microfauna, is
both micritic with pseudomorph of evaporites and lami-
nated with fenestrae. Six main lithologies and nine microfa-
cies have been recognised. The most frequently occurring
litho- and microfacies types are described and illustrated in
Figs. 3 and 4.

Lithofacies type 1

Gray homogeneous limestone medium to thickly bedded
(30 cm up to 1 m), showing stratiWcation cycles as
described by Schwarzacher (2000) (Fig. 3a). Abundant
gypsum pseudomorphs identiWed by characteristic lath-like
crystal shape are present within the limestone and are evi-
dent on the weathering surface (Fig. 3b), which on the Weld
sometimes displays yellow patina. Frequently, the evapo-
ritic minerals have been completely leached to form distinct
moldic porosity.

Three microfacies have been recognised:

MF 1 The most abundant microfacies is mudstone with
very rare bioclasts, exclusively composed of ostracod shells
and foraminifers. Rounded quartz grains might be abundant
and concentrated in thin levels. Organic facies mostly con-
tain amorphous organic matter, which percentage ranges
between 40 and 60% of the total content. Subordinate
amount of small equidimensional inertinite is also present
associated with rare sporomorphs and vitrinite.

MF 2 Fine-grained peloidal wackestone/packstone, is
found alternating with the above described facies. Miliolid
type of foraminifers (i.e., Hoyenella inconstans) and incer-
tae sedis of parathuramminacean type usually occur, while
ostracod shells are rare. Cloudy calcite pseudospar replace-
ments of evaporite nodules (up to 5 mm) and/or gypsum
crystals, has been observed. This fabric became progres-
sively more common towards the top of the section.

MF 3 Bioclastic packstone is subordinately present in this
lithofacies. Coarse bioclastic grains consist of bivalve
shells and ostracods. Various types of lithoclasts are abun-
dant, including mudstone with rounded quartz grains and
Wnely laminated wackestone (probably of microbial/algal
origin). In places, packstone exclusively composed of cri-
noidal fragments and minor Wne-grained mud peloids also
occur. This microfacies shows evident stylobedding-type
diagenetic structures (sensu Logan and Semeniuk 1976).
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Lithofacies type 2

This lithofacies represents a well-stratiWed beige to whitish
laminated mudstone with fenestral fabrics (Fig. 3c). These
beds, 2–20 cm thick, are generally intercalated to the homo-
geneous limestone (lithofacies type 1), at the top of the
shallowing-upward cycles. The fenestrae are Xattened and
almost parallel to the bedding and to the undulate millime-
tre laminae. Towards the top of the succession, the voids
size increases, up to 5 mm (Fig. 3d). The laminated struc-
tures are sometimes discontinuous, interrupted by trough
stratiWcation underlined by mud drapes.

Two energy-controlled microfacies, normally alternated,
have been recognised.

MF4 Microbial laminated wackestone is the low-energy
facies (Fig. 4). The laminae are composed of alternating
layers of mudstone and very Wne-grained peloidal pack-
stone, in places grainstone. Fenestrae are abundant and
often also include geopetal fabrics. The more thick laminae
contain Xattened ostracod shells and remnants of echino-
derms. Framboidal pyrite and bedding-parallel irregular
microstylolites are also observed.

MF5 Ostracod/peloidal packstone to grainstone is the
more high-energy facies (Fig. 4). These are made up of
alternating layers of almost exclusively double-valved
ostracods, lying parallel to the stratiWcation, and of dense
micritic peloids of variable size. Other bioclastic grains are

Fig. 3 Facies from the Carnian to Rhaetian Punta Bassano carbonate
succession. a Gray homogeneous limestone medium to thickly bedded.
b Abundant gypsum pseudomorphs on the weathering surface of the

grey limestone. c Beige to whitish laminated mudstone with fenestrae.
d Large fenestrate structures occurring towards the top of the succes-
sion 
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subordinate and include foraminifers, bivalve shells, echi-
noderms and microbial/algal aggregates. Thin bioturbation
trails are observed as well as low-amplitude stylolites,
which interrupt the layers, frequently.

Organic matter content is dominated by large debris of
vitrinite, frequently amorphised by fungi, algal spores and
subordinate amount of equidimensional inertinite. Sorting
and rounding of organic debris are low.

Lithofacies type 3

Shelly limestone consists of thin (up to 15 cm) beds of grey
coarse bioclastic limestone. The bioclasts are essentially
represented by large (more than 2 cm) bivalve and brachiopod
shells, showing a coarsening-up arrangement. This lithotype
normally occurs interbedded with yellow-ochre clayey marl
intervals.

MF6 The microfacies is a bioclastic packstone/Xoatstone
(MF6). It contains bivalves, brachiopods and gastropods
(Fig. 4), locally showing micritic envelopes (sensu Bathurst
1966). Ostracods, foraminifers and echinoderm remnants
are sporadically present.

Lithofacies type 4

Thin layers of grey-beige limestone, 2–3 cm thick, charac-
terised by yellow to orange patina due to late burial dolo-
mitisation, which makes it well recognisable in the Weld.
The levels presently appear as undulating weathering
crusts, strongly fractured, on top of the homogeneous lime-
stone beds (lithofacies type 1).

MF7 The homogeneous microfacies is Wne- to coarse-
grained packstone/grainstone, containing very small sub-

Fig. 4 Microfacies from the Punta Bassano carbonate succession and
interpretation of their distribution along the Upper Triassic (Carnian to
Rhaetian) carbonate ramp (MSL mean sea level; FWWB fair-weather
wave base; SWB storm-wave base) (modiWed from Flügel 2004). Pho-
tographs show the more characteristic microfacies: MF5 Ostracod/
peloidal packstone to grainstone, made up of alternating layers of
almost exclusively double-valved ostracods, lying parallel to the

stratiWcation, and of dense micritic peloids. MF4 Planar Wne microbial
laminated wackestone with fenestrae, composed of alternating layers
of mudstone and very Wne-grained peloidal packstone, in places
grainstone. MF6 bioclastic packstone/Xoatstone with bivalves and
gastropods. MF2 Fine-grained peloidal wackestone/packstone show-
ing (top-right corner) cloudy calcite pseudospar, which has replaced
evaporite nodules. Scale bar is 200 �m 
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rounded or subangular mud peloids and ostracods, heavily
impregnated with iron oxides.

The total organic matter content is very low and mostly
consisting of small particles of inertinite and fungal remains.

Lithofacies type 5

Along the Punta Bassano succession, 10 cm–1 m thick,
often discontinuous layers of intraformational breccias are
present showing Xat-lying clasts orientation.

MF8 The microfacies is a rudstone characterised by a low
percentage of carbonate matrix, often dolomitised, and
angular limestone clasts (2–20 cm). The texture of clasts is
quite homogeneous, represented by mudstone (MF1) and
laminated wackestone (MF4).

Lithofacies type 6

Clayey marl and marl intervals, which vary in thickness
from a few centimetres to several metres, are irregularly
distributed along the succession (Fig. 5).

MF9 The dark grey clayey marls and marls, yellow to
ochre on the weathering surface, are characterised by poor
and less diversiWed microfauna consisting of ostracods.
Sporadically, thin-shelled bivalves occur.

The total organic matter content is quite high and mostly
represented by vitrinite, amorphosed phytoclasts, fungal
hyphae, cutinite (leaf remains) and less abundant inertinite.
The percentage of sporomorphs varies from low within the
lowest clayey marls intervals to quite abundant upwards.
The maximum is reached around 30 m where the spo-
romorph assemblage is dominated by circumpolles fre-
quently in tetrad status.

Facies interpretation

In the following discussion, the microfacies characterising
the Punta Bassano succession are interpreted in terms of
palaeoenvironment. Their lateral distribution along a car-
bonate ramp is reconstructed, extending from a peritidal
setting to a shallow subtidal zone passing over a high-
energy shoal facies (Fig. 4).

The laminated fenestral wackestone (MF4) can be inter-
preted as algal or microbial mat deposits related to upper
intertidal to supratidal environment of a tidal Xat (peritidal
zone; Flügel 2004), swept by gentle tidal currents. Fenestral
fabric results from grain bridging and/or gas bubble forma-
tion associated with decomposition of organic material. In
addition, most peloids of this facies are thought to have
been formed by shrinking of originally cryptalgal and

muddy laminae owing to desiccation and/or salinity varia-
tions (Fischer 1964; Martini et al. 1989; Carillat et al.
1999).

Mudstone (MF1) and Wne-grained peloidal wackestone/
packstone (MF2) occur in lagoonal-peritidal environment.
The low biotic diversity of foraminifers and ostracods indi-
cates high-stressed habitat in very shallow restricted areas,
where great Xuctuations in salinity and temperature proba-
bly occurred. Under such conditions, short-term exposures
with evaporite precipitation may have taken place as testi-
Wed by corresponding mineral molds.

The bioclastic packstone (MF3) and the ostracod/peloi-
dal packstone to grainstone (MF5) are considered to have
originated as a storm deposit in the backshoal lagoon on the
carbonate ramp. The main textural criteria to validate our
interpretation is the presence of distinct diVerences in grain
sizes of these layers and of under- and overlying beds (i.e.
mudstones and wackestones) (Aigner 1985). These storm
layers are Xat-bedded, bioclast-dominated and coarse
grained. In MF3 redeposited, crinoids are present, which
are derived from open-marine environments. The relative
abundance of lithoclasts (MF3), comprising distinctly
microfacies, and rounded grains point to high-energy
events and erosion in a peritidal environment. The concen-
trations of mixed lagoonal and open inner-ramp marine
biota together with abundant peloids reinforce the proposed
depositional model.

The lumachelles microfacies (MF6) may originate from
short-term events (Kidwell 1991). Based on the packing of
skeletal elements, which is mud-supported, the deposition
takes place in an open-marine setting on a carbonate mid-
ramp. A low-energy environment below the wave base is
proposed. The presence of coated bioclasts with micrite
envelopes indicates that during the decline of storm inten-
sity, the material coming from very shallow environments
was transported by oVshore-directed bottom currents.

In the Wne- to coarse-grained non-laminated packstone/
grainstone (MF7), restricted diversity of bioclasts (only
ostracods) and dominance of micritic peloids indicate depo-
sition in the inner ramp, perhaps peritidal, settings with
poor connection with the middle ramp. The absence of lam-
inations, evaporitic signature and of subaerial exposure
may exclude deposition in evaporitic arid platform interi-
ors, where this facies would also occur.

In the Punta Bassano succession, peritidal intraforma-
tional breccias (MF8) are interpreted to have formed
by synsedimentary deposition of eroded carbonates proba-
bly related to storm events. However, the more thick and
discontinuous brecciated bodies may result from the

Fig. 5 Stratigraphic section of the Upper Triassic Punta Bassano
carbonate succession showing sample locations, biostratigraphically
diagnostic organisms and depositional systems 

�
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solution-collapse of beds (e.g. evaporites) because even
though the evaporites were not directly observed in the
Weld, algal mats, evaporite pseudomorphs and cellular
structures provide evidence for evaporites (Eliassen and
Talbot 2005).

Finally, the clayey marls and marls (MF9) are inter-
preted as being deposited in restricted lagoonal areas (e.g.
in a back-ramp) under low-energy conditions. The reduced
diversity of shallow-water biota, which are only repre-
sented by non-disarticulated ostracods with high number of
individuals, conWrms this interpretation.

Facies types and assemblages of the Punta Bassano suc-
cession are closely comparable to those of other Alpine
Upper Triassic carbonate settings, pointing to similar peri-
tidal depositional conditions. Typical examples are the
Lofer sequences in the Northern Calcareous Alps (e.g.
Flügel 1981; Enos and Samankassou 1998), the Fatric Unit
in the West Carpathians, Slovakia (Tomasovych 2004), the
Kössen Formation in the Northern Calcareous Alps (Kuss
1983) and the Calcare di Zu Formation in the Southern Cal-
careous Alps (Lakew 1990). However, the Punta Bassano
facies indicate more restricted position of the intra-platform
environments from the open ocean, as demonstrated by the
complete absence of patch-reefs and derived skeletal
grains, as well as by the poor diversity of the microfaunal
assemblages.

Biostratigraphy

Biostratigraphically (foraminifers and palynomorphs) as
well as palaeoecologically (ostracods) signiWcant microfos-
sils, occur all along the Upper Triassic Punta Bassano suc-
cession. Foraminifers have been studied on thin sections
(SMA: 3, 5, 8, 9, 11 to 14, 16, 18, 19, 21, 23, 24, 26 and 27;
the signiWcant samples are: SMA: 3, 5, 8, 21, 23 and 26).

Samples for palynological slides (SMA: 2, 3/1, 5/1, 7/1,
8/1, 10, 11/1, 12, 13, 15, 17, 19/1, 22, 25, 27, 27/1, 27/2 and
28; the signiWcant samples for the palynomorphs are: SMA:
13, 19/1, 25, 27 and 28) and for ostracod extractions (SMA:
12, 16, 20 and 23; all samples are signiWcant) were collected
both in limestones and in clayey marls and marls (Fig. 5).

Foraminifers

The investigation of thin sections in the Punta Bassano sec-
tion evidenced monotonous associations of foraminifers,
represented by a low number of individuals. They are most
abundant in the peloidal wackestone/packstone (MF2)
where the foraminifers sometimes co-occur with abundant
ostracods as well as bivalve and echinoderm fragments.
Preservation of microfauna is quite poor due to strong
recrystallisation, which aVects the entire succession.

The biostratigraphically signiWcant species of benthic
foraminifers are Hoyenella inconstans (Fig. 6a, b) and
Endotriada cf. tyrrhenica (Fig. 6c). They have been found
in association with “Trochammina” (Fig. 6e), Endotriad-
ella (Fig. 6f, g) and Glomospira.

Hoyenella inconstans is a reliable marker for the Upper
Triassic Alpine Tethys (Kamoun et al. 1994 with synon-
ymy; Martini et al. 1998). It occurs at diVerent levels of the
sequence (Fig. 5), in the lower and in the middle part,
respectively (SMA: 3, 8 and 21), and allows us to attribute
this interval to Late Triassic (Carnian-Norian to Rhaetian).

We notice that the stratigraphic range of this species is
corroborated by its occurrence with the zone marker Tria-
sina hantkeni in many Upper Triassic successions, like in
the Raetavicula contorta beds in the Northern Apennines
(Ciarapica et al. 1987) and in the Briançonnais Domain in
the Western Alps and in the Préalpes Médianes (Zaninetti
et al. 1986).

Palynomorphs

The palynological study was carried out on both limestone
and clayey marls and marls intervals (Fig. 5). The palyno-
logical assemblage is not too much diVerentiated across the
Punta Bassano succession but the percentage of spo-
romorphs increase upwards, reaching its maximum at
around 30 m from the base of the succession (SMA13).

The most common and biostratigraphically signiWcant
species is Gliscopollis meyeriana (Fig. 6h, i), which occurs
at 30 m from the base of the section (SMA13) to its end
(SMA28). Other accessory elements are present, such as
Ovalipollis pseudoalatus (Fig. 6j), Concavisporites sp.,
Deltoidospora cf. toralis, Calamospora mesozoica, Cyc-
adopites sp. and Chordasporites sp. This assemblage can
be assigned to the Norian-Rhaetian (Schuurman 1977,
1979; Morbey 1975; Morbey and Dunay 1978; Visscher
and Brugman 1981; Warrington 1996). This age assign-
ment is in agreement with the foraminifer’s distribution.

Ostracods

Ostracods are the most abundant and most common micro-
organisms in the whole Punta Bassano succession, as is
expected due to the restricted depositional environment of
the sequence. Combined with both the microfacies and the
micropalaeontological analyses, the study of the ostracods
helped to reWne the depositional environment of the Punta
Bassano succession.

The most representative genera and species, belonging
to Wve families are Laevicythere, Kerocythere cf. quatter-
valsi (Fig. 6k, l), Lutkevichinella lata (Fig. 6m, n), Cyther-
elloidea cf. praepulchella (Fig. 6o, p), Lutkevichinella
keuperea (Fig. 6q, r), and Coronocypris corunula.
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The association Lutkevichinella lata/Kerocythere cf.
quattervalsi, found in sample SMA12, is in agreement with
a Ladinian-Norian age. The associations Coronocypris
corunula/Lutkevichinella keuperea/Cytherelloidea cf. prae-
pulchella and Cytherelloidea cf. praepulchella/Laevicy-
there/Kerocythere, found in the samples SMA20 and
SMA23, respectively, point out a Carnian-Rhaetian inter-
val.

Depositional environment

The depositional environment of the Punta Bassano series
can be divided into Wve depositional systems, DS1 to DS5,
displaying shallowing-upward trend (Fig. 5). They have

been deWned and interpreted in terms of palaeoenvironmen-
tal evolution, based on micro-, bio-, and palyno-facies anal-
yses. The following steps are suggested to explain the
facies superposition and depositional patterns across the
section.

DS1

The Wrst system covers the early 30 m of the succession. It
is composed of eight shallowing-upward cycles from
homogeneous limestone (lithofacies type 1) to clayey marls
and marls (lithofacies type 6), which underline the end of
each genetic unit. The limestone intervals of each cycle
normally start with mudstone (MF1), sometimes containing
intermittent-energy storm deposits (MF3 and MF5), and

Fig. 6 Characteristic microfauna and microXora of the Punta Bassano
carbonate succession. Foraminifers: a, b Hoyenella inconstans (a
SM23; b SM3). c Endotriada cf. tyrrhenica (SM3). d Endotriadidae
(SM5). e “Trochammina” (SM12). f, g Endotriadella spp. (SM26). For
the foraminifers, the scale bar represents 100 �m. Palynomorphs: h, i
Gliscopollis meyeriana (h as tetrad status SM13; i SM28). j Ovalipollis

pseudoalatus (SM28). For the palynomorphs, the scale bar represents
10 �m. Ostracods: k, l Kerocythere cf. quattervalsi (SM12). m, n Lutk-
evichinella lata (SM12). o, p Cytherelloidea cf. praepulchella (SM20).
q, r Lutkevichinella keuperea (SM20). For the ostracods, the scale bar
represents 100 �m 
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end either with laminated mudstone (MF4) or with peloidal
wackestone/packstone with evaporite pseudomorphs
(MF2). Fenestral fabrics and peloids, interpreted to by
largely derived from in situ mechanical deformation of dis-
jointed cryptalgal laminae, occur at diVerent levels. The
shallowing-upward cycles end with clayey marls and marls
(MF9), reXecting a decrease of accommodation space
related to a fall in relative sea level.

The Wrst Wve cycles are indicative of accumulation in
very shallow restricted lagoonal-peritidal environments
under low water-energy conditions, and probably submitted
to salinity Xuctuations, as attested by the presence of abun-
dant evaporite pseudomorphs.

In the last three cycles, the higher-energy facies (e.g.
MF6 and MF7) become more abundant, indicating a better
connection to the open sea. The ostracods association also
conWrms this trend by the presence of the small ostracod
genus Kerocythere (Fig. 6k, l), associated with the large
genus Lutkevichinella (Fig. 6m, n), which indicates a saline
to brackish environment. We consider that this genus is
allochthonous here.

Two levels of intraformational breccias (MF8) are pres-
ent in this depositional system, directly overlaying the third
and the fourth genetic units. As recorded in many other
shallow shelf settings (Baum and Vail 1988), lowstand sys-
tem tracts are absent in the Punta Bassano series. Conse-
quently, these breccias, which correspond to transgressive
surfaces, may point to sequence boundaries.

DS2

This depositional system, represented by two cycles, is
28 m thick. The Wrst one starts with 2-m-thick intraforma-
tional breccias (MF8), which indicate a transgressive sys-
tem tract. Afterwards, the depositional conditions remain
constant on the Wrst genetic unit, composed by successive
shallowing-upward facies. This trend includes the microfa-
cies MF1 to MF7 of which, the laminated fenestral wacke-
stone is well developed. This sequence is interpreted as
having formed in the upper intertidal to supratidal environ-
ment of a tidal Xat (e.g. peritidal “island”) on which deposi-
tion/subsidence rate seems to be constant, according to the
regular alternation of the facies. Connections to the open
sea were ensured, as attested by the genus Kerocythere, a
species being characteristic for an open-marine environ-
ment.

The second cycle indicates slightly deepening condi-
tions. It is richer in clayey marls and marls, deposited in a
backshoal lagoon, under very low energy conditions. The
limestone is only represented by few intercalations of iso-
lated beds of mudstone (MF1). Only one bioclastic-rich
level, exclusively composed of crinoid fragments (MF3),
indicates a storm-inXuenced depositional setting.

DS3

This depositional system records deepening and more open-
marine inXuences. It reaches a thickness of 26 m, and is made
by four shallowing-upward cycles ending with decimetre-
thick clayey marls and marl intervals. The microfacies of each
cycle reveal higher energy depositional conditions and the
deposition of bioclastic/peloidal wackestone/packstone to
grainstone took place (MF3, MF5 and MF7). Occasionally,
lumachelle layers (MF6) also occur as crinoidal grainstone.
The environmental setting of the sequence refers to a shallow-
marine shoal environment, under medium to high energy.
Two ostracod associations have been found in this interval;
both contain the genera Cytherelloidea and Laevicythere
which characterise a shallow and warm-water setting. The
presence of the species Coronocypris corunula in the ostracod
association from the last cycle clearly indicates more open-
marine inXuences on the shallow-marine environment.

DS4

This sequence, 24 m thick, is subdivided into three distinct
cycles. The thicker, lower cycle is quite similar to the sec-
ond cycle of DS2. It is mostly composed of clayey marls
and marls and reXects quiet and sheltered water conditions
in a backshoal lagoonal setting. Thin levels of bioclastic
wackestone/packstone (MF3 and MF5) and shelly pack-
stone (MF6) are commonly intercalated, indicating shal-
lower, higher-energy conditions.

The two following shallowing-upward cycles start with
mudstone (MF1), sometimes containing intermittent-
energy storm deposits, and end with decimetre-thick beds
of clayey marls and marls, similarly to the basal cycles of
DS1. Mudstone deposited in the very shallow restricted
lagoonal environment, and storm layers accumulated dur-
ing increasing hydrodynamic activity.

DS5

The last sequence is surely incomplete, because of a dis-
tinct fault. The recognised lower cycle starts with a 1-m-
thick intraformational breccia (MF8) level, followed by a
limestone interval and then by thin marls. The microfacies
of the limestone are peloidal wackestone/packstone (MF2),
which gradually passes into a laminated wackestone (MF4)
with fenestral fabrics. This sequence is interpreted as an
upper intertidal to supratidal environment of a tidal Xat,
likewise the Wrst genetic cycle of DS2. The breccias might
indicate the sequence boundary.

The second cycle shows a low-energy facies, from lami-
nated wackestone (MF4) to clayey marls and marls (MF9).
It results from deposition on lagoonal/peritidal protected
areas.
123



Facies (2007) 53:389–400 399
The studied sequence ends with a decimetre-thick bed of
intraformational breccia (MF8), representing a transgres-
sive surface.

Conclusively, the depositional setting of the Punta Bas-
sano succession was a carbonate ramp with very low topo-
graphic relief and hence created extremely large
homogeneous facies tracts. As shown above, the accommo-
dation space created suYcient palaeobathymetry to gener-
ate more open higher hydrodynamic conditions by both
wave and tidal action. The increase of accommodation
space was probably initiated by subsidence, followed by
platform Xooding and hence transgression. Inversely, sea-
level falls could quickly isolate the ramp interiors reducing
the hydrodynamic energy levels, and creating widespread
lagoonal-peritidal restricted environments and fresh water
circulation.

Conclusions

The Upper Triassic Punta Bassano succession at Marettimo
Island (Egadi Archipelago, Sicily) provides valuable sedi-
mentological and palaeontological data for the interpreta-
tion of the depositional environment and to precise the
palaeogeographic scenario.

• Biostratigraphy, based on foraminiferal and palynologi-
cal data, indicates a Carnian-Norian to Rhaetian age for
the Punta Bassano section. This range is consistent with
the indications given by ostracod associations.

• The whole succession has been deposited in a shallow
inner ramp zone, including open-marine as well as
lagoonal and peritidal protected environments. Low- and
high-energy shoal facies have been recognised and their
lateral distribution along the carbonate ramp has been
reconstructed. Periodic storm activity inXuenced the dis-
tribution and preservation of textural components. Depo-
sitional systems analysis revealed the existence of Wve
cycles, displaying shallowing-upward trend.

• Facies types and biostratigraphic content are closely
comparable to those known from the Upper Triassic
epeiric carbonate platform on the northwest to northeast
margin of the Tethys Ocean (e.g. Lofer sequences and
Kössen Formation in the Northern Calcareous Alps; Fat-
ric Unit in the West Carpathians; Calcare di Zu Forma-
tion in the southern Calcareous Alps). However, the
Punta Bassano facies indicate a more restricted position
of the intra-platform environments because (1) patch-
reefs and derived skeletal grains are missing, and (2) by
the poor diversity of the microfaunal assemblages.

• The comparison of facies and microfauna with those
from other Mediterranean coeval sequences (Pyrenees:
Fréchengues et al. 1990, 1993; Peybernes et al. 1988;

Corsica: Peybernes et al. 1991; Sardinia: Carillat et al.
1999; and Tunisia: Kamoun et al. 1994) allow us to con-
Wne the Punta Bassano’s sedimentation on the northern
margin of the Tethys Ocean, of the European crust
between Corsica and Pyrenees. Before this study, Maret-
timo Island was considered as located in the internal part
of the Panormide carbonate platform, during the Late
Triassic (Abate et al. 1978a, 1978b, 1982).

• These new results reWne the existing regional tectonic
model and indicate that Marettimo Island, which is con-
sidered as a single structural element, is a piece of the
southern margin of the European Plate displaced further
to the detachment of the Corso-Sarde block and incorpo-
rated within the Egadi Archipelago.
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