S

Cent. Eur. J. Geosci. « 1(3) » 2009 + 251-273 VERSITA
DOI: 10.2478/v10085-009-0021-8

Central European Journal of Geosciences

Sequence stratigraphy of a Mesozoic carbonate
platform-to-basin system in western Sicily

Research Article

Luca Basilone*

Dipartimento di Geologia e Geodesia, Palermo University, via Archirafi 20-22, 90123 Palermo, ltaly

Received 15 April 2009; accepted 9 June 2009

Abstract:

Keywords:

Sequence stratigraphic studies of the Triassic through Paleogene carbonate successions of platform, slope and
basin in western Sicily (Palermo and Termini Imerese Mountains) have identified a sedimentary cyclicity mostly
caused by relative oscillations of sea level. The stratigraphic successions of the Imerese and Panormide palaeo-
geographic domains of the southern Tethyan continental margin were studied with physical-stratigraphy and facies
analysis to reconstruct the sedimentary evolution of this platform-to-basin system.

The Imerese Basin is characterized by a carbonate and siliceous-calcareous succession, 1200-1400 m thick, Late
Triassic to Eocene in age. The strata display a typical example of a carbonate platform margin, characterized by
resedimented facies with progradational stacking patterns. The Panormide Carbonate Platform is characterized
by a carbonate succession, 1000-1200 m thick, Late Triassic to Late Eocene, mostly consisting of shallow-water
facies with periodic subaerial exposure.

The cyclic arrangement has been obtained by the study of the stratigraphic signatures (unconformities, facies
sequences, erosional surfaces and stratal geometries) found in the slope successions. The recognized pattern
has been compared with coeval facies of the shelf. This correlation provided evidence of sedimentary evolution,
influenced by progradation and backstepping of the shelf deposits.

The stratigraphic architecture of the platform-to-basin system is characterized by four major transgres-
sive/regressive cycles during the late Triassic to late Eocene.

These cycles, framed in a chronostratigraphic chart, allows the correlation of the investigated shelf-to-basin sys-
tem with the geological evolution of the African continental margin during the Mesozoic, showing tectono-eustatic
cycles. The first cycle, encompassing the late Triassic to early Jurassic, appears to be related to the late syn-rift
stage of the continental margin evolution. The following three cycles, spanning from the Jurassic to Eocene, can
be related to the post-rift evolution and to thermal subsidence changes.

shelf-to-basin system sedimentology  transgressive/regressive cycles « tectono-eustatic cycles « mesozoic west-
ern Sicily
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1. Introduction

*E-mail: lucabasilone@unipa.it

Sequence stratigraphy is crucial to the study of the strati-
graphic evolution of carbonate platforms [1-9]. Relatively
few studies apply sequence stratigraphy to outcrops of an-
cient carbonate slope and base-of-slope successions [10-
16].
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A slope-margin depositional area of a basin is believed
to be the best place where sea-level oscillations can be
recognized, and where clastic carbonates and siliciclastic
deposits show a similar response to transport and sedi-
mentation by waves and currents. The shedding of clastic
carbonate sediments to the basin during periods of relative
sea-level fall, as predicted by standard sequence strati-
graphic models, is one of the most controversial aspects of
the application of sequence stratigraphic concepts to car-
bonate systems (e.g. [8, 14, 17-19]). It has been suggested
that the major volumetric components of a carbonate low-
stand wedge may be megabreccias and associated debris
generated by platform-margin collapse [14, 20].

The accurate correlation of sediments that have been syn-
chronously deposited at the margin of carbonate platforms
in shallow and deep-water environments is required in
order to reconstruct ancient oceanic environmental con-
ditions and sea level changes [8, 12, 16, 20, 21]. Un-
fortunately, accurate correlation between these types of
sedimentary units is often difficult for several reasons, in-
cluding: (1) physical destruction of the rocks during post-
depositional tectonism and associated differential erosion;
(2) differences in the quality and resolution of the bios-
tratigraphic records preserved in basinal and platform

|

limestones [22, 23].

The lack of a well-preserved physical continuity between
Sicilian platform and basinal facies domains has been de-
scribed in other studied margins (for example the Maiella
section [24, 25]; the Vercors Mountains [13, 20, 26]; the
Cantabrian Mountains [27]; the Great Bahama Bank [12]).
This lack of continuity means that the shelf and basin
successions should be study separately. Correlation be-
tween isolated basin and platform stratigraphic sections
can be accomplished using changes in sedimentological
composition [13, 21, 28-30].

The main aim of the present study is the analysis of the
Mesozoic carbonate basin-slope Imerese successions and
comparison with the coeval carbonate shelf and shelf mar-
gin of the Panormide successions. In addition, the orig-
inal geometry and facies distributions of the Mesozoic
platform-to-basin system will be reconstructed. Compar-
ison of the results of the studies made on the shelf and
basin successions, using physical-stratigraphy, facies and
geometric trend analyses, and biostratigraphic dating of
unconformity surfaces, has permitted the recognition of
sedimentary cyclicity mostly caused by relative oscilla-
tion of sea-level.
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Figure 1. a) Geological map of north-western Sicily (modified after [33]) and location of the study areas. b) Tectonic map of the central Mediter-
ranean (modified after [34]). Legend: 1) Corsica-Sardinia; 2) Calabrian Arc, Kabylian and “Internal” Flysch succession, ophiolites; 3)
Maghrebian-Sicilian-Southern Apennine nappes and defomed foreland; 4) Foreland (Tunisia, Iblean Plateau, Apulia); 5) Areas with

superimposed extension; 6) Plio-Quaternary volcanoes.
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Figure 2. Palaeogeographic reconstruction during the Late Triassic
of the southern Tethyan margin (a). In (b) palinspastic sec-
tions across the platform-basin system of Sicily in the late
Triassic (dashed line in a) (modified after [34]).

2. Geological setting and palaeo-
geography

In western Sicily the carbonate successions of the
Mesozoic-Cenozoic platform and basin facies were studied
in two main regions (Figure 1a). In the Termini Imerese
region widespread Late Triassic-Eocene pelagic carbon-
ates, radiolarite mudstones with resedimented shallow-
water facies outcrop. These deposits pertain to the lo-
cally known Imerese Basin. In the Palermo Mountains
region, Mesozoic, mainly shallow-water carbonate succes-
sions (shelf environment), with thick, deeper water facies
intercalations are exposed. They are locally known as the
Panormide Carbonate Platform domain.

The investigated successions are incorporated into the
Sicilian fold and thrust belt (Figure 1b) that originated
from the deformation of the Mesozoic-Cenozoic sedimen-
tary cover of the Sicilian area of the African continental
margin. The resulting tectonic units were stacked during
the Miocene-Pliocene, with southwards and southeast-
wards vergence, [31-33] and reference therein.

A restoration of the Mesozoic palaeogeography allows a
platform-to-basin system to be reconstructed (Figure 2).
Although it is not known whether the location of the
Imerese Basin is internal or external with respect to the
Panormide Carbonate Platform, there is general agree-
ment about an original adjacent location of the two pale-
odomains [32-38].

Previous studies have highlighted Mesozoic tectonic influ-
ences on the sedimentary evolution of the African conti-
nental margin outcropping in Sicily, since the infra-Liassic
strike-slip tectonics [39].

The present fragmentation of the whole platform-to-basin
margin by Tertiary thrust tectonics, is believed to be the
result of the reactivation of the Mesozoic fault systems
which controlled the original morphology of the ancient
Sicilian margin [40].

Palaeoenviromental reconstruction refers the deposits
of the Panormide Carbonate Platform succession to a
Bahamian-type carbonate platform [41] with rimmed shelf-
margin (Late Triassic and Late Jurassic) and open-platform
with ramp geometries (Late Cretaceous and Late Eocene).
Common fossils include corals, sponges, hydrozoans, rud-
ists and benthic macroforaminifera.

There have been few paleoenvironmental studies on the
Imerese basin succession. These studies have focused on
the lithostratigraphic units, their age and on the resedi-
mented facies [35, 42-48].

3. Methods and procedure

Excellent exposure of the slope successions, which are
exposed for several kilometres in the Termini Imerese
Mountains, has permitted the examination of large-scale
(basinal) geometries. Panoramic photomosaics were ana-
lyzed like seismic sections and the sediments were sub-
divided into unconformity-bound sequences according to
the procedure described by [49, 50] and references therein
and [51]. Sections measured in the field provide the sed-
imentologic and stratigraphic information necessary for
sequence analysis. Facies analyses, age-dating (cali-
brated by biostratigraphy), sequence-stratigraphic meth-
ods [52, 53] and transgressive/regressive sequence anal-
ysis [49-51, 54, 55], have been used to obtain the main
results.

Some stratigraphic sections within the studied areas were
measured and sampled. The collected stratigraphic data
have been synthetised in two columnar sections repre-
senting, respectively, the upper Triassic to upper Eocene
slope-to-basin Imerese composite succession and the co-
eval Panormide carbonate platform composite succession.

4. Lithostratigraphy and facies anal-
yses

4.1. Imerese slope succession

The Imerese Basin is characterized by a carbonate and
siliceous-calcareous succession 1200-1400 metres thick,
Late Triassic to Late Eocene in age. The Imerese pelagic
succession is dominated by spectacular gravity-flow de-
posits which include: a) breccias, megabreccias and mega-
conglomerates, b) bioclastic turbidites, c) laminated fine-
grained limestones (dilute turbidites).

The strata display a typical example of a carbonate plat-
form margin, characterized by resedimented facies with
progradational stacking patterns.
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Figure 3. Imerese composite stratigraphic succession. a) graded breccia intercalations in the brown marls of the Mufara Formation, b) laminated
thin-bedded cherty limestones (Scillato Formation), c) pebbly conglomerates lie at the top of the aggrading cherty limestone sequence
of the Scillato Formation, d) breccias with Ellipsactinia sp. fragments, e) grainstone with lenticular geometry interbedded in the red
radiolarites and marls Member of the Crisanti Formation, f) red mudstone and marls of the Caltavuturo Formation.
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Figure 4. Microfacies of the Mesozoic Imerese succession deposits. a) wackestone with pelagic bivalves (PPL, scale bar 1 mm, Mufara For-
mation), b) radiolarians and pelagic bivalve-bearing wackestone (PPL, scale bar 1 mm, Scillato Formation), c) grainstone with benthic
foraminifera (PPL, scale bar 1 mm, crinoidal limestones unit), d) dark laminated radiolarian bearing wackestone (PPL, scale bar 1 mm,
radiolarite Member of the Crisanti Formation), e) Ellipsactinia fragments ( PPL, scale bar 1 mm, Ellipsactinia breccias Member of the
Crisanti Formation), f) grainstone with rudist fragments (PPL, scale bar 1 mm, rudistid breccias Member of the Crisanti Formation), g)
grainstone with benthic macroforaminifera (PPL, scale bar 1 mm, rudistid breccias Member of the Crisanti Formation), m) grainstone
with Orbitoides spp. (PPL, scale bar 1 mm, upper portion of the upper Member of the Crisanti Formation).
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The succession (Figure 3), from the bottom, consists of:

- Yellow to brown laminated mudstone-wackestone
(a in Figure 4), reqularly alternating with yellow
marls, 30-250 m thick, with radiolarians, sponge
spicules, bivalves (Halobia sp.) and ammonoids
(Trachiceras aon Miinster). Coarse carbonate brec-
cia (1-5 m thick), with erosional lower bound-
aries (a in Figure 3) are cyclically interlayered
with incomplete turbidite sequences. They dis-
play shallow-water derived fragments, consisting
of graded rudstone-floatstone with coral, algae,
sponge (Tubiphytes sp.), and crinoidal fragments,
and laminated grainstone-to-packstone. The lower
boundary does not outcrop. These deposits, locally
known as the Mufara Formation., on the grounds
of the regional stratigraphy from several sections
in central and western Sicily, are assigned to the
Julian-Early Tuvalian time interval [56-59].

- Grey thinly-bedded cherty limestones (b in Fig-
ure 3), 300-500 m thick, consisting of monotonous
laminated mudstone-wackestone/marl couplets in a
aggrading succession (Figure 5), locally known as
the Scillato Formation. In certain places these
deposits are capped by a few metres of lami-
nated grainstone and pebbly conglomerates (c in
Figure 3), associated with ferromanganese crusts
(hardgrounds, [58, 60]); several metres of red-to-
green clay and packstone-wackestone alternations,
with progradational geometries and regressive fa-
cies units (Figure 6), follow upwards. Biocalcaren-
ites and breccias, consisting of both deep-water
and shallow-water derived-fragments with corals,
algae and sponges, follow above. The fossil content,
consisting of radiolarians, sponge spicules, con-
odonts, ostracods and rare bivalves (Halobia styri-
aca Mojsisovics, Halobia norica Mojsisovics) dates
these beds to the Late Carnian-Rhaetian time in-
terval [58, 61-63].

- White massive dolomites (Fanusi Formation),
coarse-grained decametric dolomite breccia beds
and thin graded and laminated doloarenites, 250-
300 m thick, with erosion and downlap surfaces
(Figure 5), unconformably overlie the limestones.
Pervasive dolomitization has obliterated fossils and
organic traces, and an Early Jurassic age is com-
monly indicated on the basis of its stratigraphic po-
sition encompassed between Rhaetian cherty lime-
stones and Lower Jurassic crinoidal limestones. The
several coarsening and thickening upwards facies
units (Figures 7, 8), showing intraformational ero-
sional surfaces (Figures 9, 10), channel filling ge-

downiap surface /

Upper Triassic
cherty limestones
(Sciliato Fm )

Lower Jurassic ~—
dolomite breccias \-\

(Fanusi Fm.)

Figure 5. Downlap relationships between the megabeds of the low-
ermost Jurassic dolomite breccias (Fanusi Formation) and
upper Triassic cherty limestones (Scillato Formation). San
Calogero Mountain (Termini Imerese Mountains.).

Figure 6. Prograding parasequence cycles in the upper portion of

the upper Triassic Scillato Formation limestones (a), sev-
eral simple cycles represented by regular alternations of
mudstone-wackestone and varicoloured clays (b), north-
ern side of San Calogero Mountain (Termini Imerese
Mountains).

ometries, and progradational geometries, are cycli-
cally repeated.

Bioclastic and oolitic packstone-to-grainstone, with
crinoids and benthic foraminifera (c in Figure 4),
alternating with red and green marls (informally
named crinoidal limestones), sit unconformably,
with onlap onto the underlying strata (Figure 7).
Calcareous breccias, with reef-derived elements,
are commonly interlayered. The latter, consisting
of several metres thick rudstone-floatstone with Tri-
assic sponge fragments, corals, algae and crinoids,
shows lenticular and channelized geometries (Fig-
ure 11), with lower erosional surfaces. Bra-
chiopods and nannofossils date these beds to the
Plienbachian-Toarcian time interval [64, 65].

Pelagites (radiolarites, siliceous mudstone, marls,
clays) and redeposited carbonate facies (calcare-
ous breccias, conglomerates and turbiditic litho-
clastic to bioclastic grainstone-packstone), 250-300
m thick, unconformably follow (Figures 7-10, 12).
The unit, locally known as the Crisanti Forma-
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Figure 7. Panoramic view of the lower Jurassic Imerese succession
(a) at S. Calogero Mountain (Termini Imerese Mountains).
Legend: Do, dolomite breccias (Fanusi Formation), Cl),
crinoidal limestones unit, Rad), dark radiolarites Member
of the Crisanti Formation. The green lines are the trans-
gressive surfaces with onlap terminations. The dolomite
breccia consists of alternations of megabeds of breccias
and thin bedded dolomite, characterized by cross- and
oblique-laminated doloarenites (b).

Figure 8. Panoramic view of the Jurassic-Cretaceous succession
outcropping at Monte Stingi (Termini Imerese Mountains).
The Jurassic radiolarites (Rad) onlap the lower Juras-
sic dolomite breccias (Do, Fanusi Formation), as inclined
beds, followed by an erosional unconformity, then the sub-
horizontal beds of the Ellipsactinia breccias (Ell). Lc are
the lower Cretaceous red radiolarites and marls and Rud
are the Cenomanian rudistid breccias of the Crisanti For-
mation. Green lines are onlap surfaces and red one the
lower erosional surfaces of the breccia deposits.

Ellipsactinia breccias ” |
red radiclarites and marls

,--Rudistid brecci

inmafermational

2% scsicnalsurfice

Figure 9. Physical-stratigraphic relationships of the Jurassic-
Cretaceous Imerese succession viewed in a panoramic
photomosaic of the western flank of Rocca di Mezzogiorno
(S. Calogero Mountain, Termini Imerese Mountains). It is
possible to see the onlap and downlap surfaces of the ma-
jor T/R facies cycles.

S Ruélmid breccia Elllps@cﬂnla
{Cenomantar 7 fecclas  dark radiolarites crinoidal b
L = limestones P &CT

Onlap surfaces

rosional and
" downlap surfaces

Figure 10. Upper Triassic-Cretaceous Imerese succession,
panoramic photomosaic of the eastern flank of Rocca di
Sclafani (Madonie Mountains). Onlap and downlap sur-
faces are depicted. The Ellipsactinia breccias downlap,
above an erosional surface, upon the older Jurassic
dark radiolarite Member of the Crisanti Formation.

and marls,.

Figure 11. Lenticular geometry of the calcareous breccias with
reef-derived elements interbedded with lower Jurassic
crinoidal limestones (southern Palermo Mountains).
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Figure 12. Panoramic view of the western side of Cozzo Famo (Ter-
mini Imerese Mountains), where the geometric relation-
ships of the Jurassic-Eocene units of the Imerese slope
succession are visible. The lower Cretaceous red radi-
olarites and marls Member of the Crisanti Formation is
here 5 metres thick and, laterally, disappear.

Figure 13. Megaslump structures in the Jurassic radiolarites of
the lowermost Member of Crisanti Formation (Trabia vil-
lage).
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tion, consists of: a) thin black radiolarites, bedded
cherts and clays with parallel lamination (d in Fig-
ure 4), burrows destroying lamination, and slump
and megaslump structures (Figure 13). The lower
boundary is a transgressive surface (Figures 7-
10, 12), which onlaps the crinoidal limestone unit
and the Lower Jurassic dolomites of Fanusi Forma-
tion. A Middle-Late Jurassic age is generally in-
dicated [45, 64]; b) calcareous breccias, packstone-
to-grainstone and oolitic grainstone, (Ellipsactinia
breccia Member), 50-60 m thick, with erosion and
downlap (Figures 8-10, 12, 14). The breccia el-
ements consist of reef margin-derived fragments
with hydrozoans (Ellipsactinia sp., d in Figure 3
and e in Figure 4), corals, gastropods (Nerinea
sp.), algae and microproblematica. A Tithonian-
Neocomian age is indicated on the basis of the
reworked fossil content [42, 45], and on the Cal-
pionella elliptica (Cadisch), found in the matrix.
The resedimented body shows decametric thick
coarse rudstone and dm thick bioclastic grain-
stone and laminated packstone, reqularly alternat-
ing in two coarsening and thickening-upwards units
(Figure 9); c) bedded cherts, mudstone and red
marl alternations (red radiolarite and marl Mem-
ber), 50 m thick, with sponge spicules, radiolari-
ans, benthic (Dorothia gradata (Berthelin), D. fil-
iformis (Reuss), Marginulina planiscula (Reuss))
and planktonic foraminifera (Ticinella primula),
Lower Cretaceous in age. They lie above a trans-
gression surface (Figures 8, 9, 12) with onlap ter-
minations (Figure 15). Packstone-grainstone with
benthic foraminifera (Orbitolina paronai (Prever),
O. conoidea (Gras)) and rudistid fragments, are in-
terbedded in the upper portion of the succession (e
in Figure 3); d) rudstone and grainstone-packstone,
80-100 m thick, with rudistid fragments (f in Fig-
ure 4) and benthic foraminifera (Orbitolina texana
(Renz), Orbitoides media (D’Archiach), Siderolites
cf. calcitrapoides Lamarck, g and h in Figure 4)
of Late Cretaceous age (Rudistid breccias Mem-
ber), with erosion and downlap (Figures 11, 13).
The resedimented graded and laminated beds, with
lower erosional surfaces, are organized in several
coarsening-upwards facies units, showing progra-
dational geometries (Figure 16).

Reddish, white and greenish wackestone-mudstone
and marls (Caltavuturo Formation, f in Figure 3)
20-200 m thick; slump structures, parallel lamina-
tion and bioclastic grainstone-packstone intercala-
tions are common. The fossil content consists of
planktonic foraminifera (Morozovella velascoensis,

Figure 14. Erosional contact between the Ellipsactinia breccia
Member of the Crisanti Formation and the Jurassic black
radiolarites Member of the Crisanti Formation (Cozzo
Petroso, Trabia Mountains).

Figure 15. Onlap relationships between the Lower cretaceous red
radiolarites and marls Member (Lc) with the Ellipsactinia
breccia Mb. of the Crisanti Formation. Rud is the upper
rudistid breccias Member.

Figure 16. Panoramic view of the southern side of Rocca di Mez-
zogiorno. An erosional unconformity at the base of the
breccias and turbidites (Cenomanian Rudistid breccias
Member of the Crisanti Formation), highlighted by down-
lap geometry; truncation of the older strata (Lower Creta-
ceous red radiolarites and marls Member of the Crisanti
Formation) is, also, present. The white dashed lines are
the sequence boundaries of the third order cycles.
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M. subbotinae, M. aragonensis, Turborotalia cer-
roazulensis s.|. biozones) and calcareous nanno-
fossils (NP10 to NP22 biozones), that indicate a
Paleocene-Eocene time interval. The lower bound-
ary is a transgressive surface, which onlaps onto
the Crisanti Formation.

- Rudstone and grainstone-packstone with benthic

macroforaminifera (Nummulites partschi De La
Harpe, Nummulites prelucasi Douville), colonial
corals fragments, bryozoans, etc, 20-30 m thick
(Nummulitid breccias, Late Eocene) along an ero-
sional surface with downlap (Figure 11).
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Figure 17. Panormide composite stratigraphic succession. a) grainstone with pelagic crinoids interbedded with pink ammonite wackestone

(Saccocoma limestones, scale bar 2 mm); b) boundstone with Ellipsactinia sp. and corals (Ellipsactinia reef limestones, scale bar
1 mm); c) Requienid floatstone and algae wackestone alternations (Pizzo Sella Formation); d) Caprinid and rudistid boundstone
(Pellegrino Formation); e) pelagic limestones with slumping structures (Amerillo Formation).
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Figure 18. Upper Triassic white peritidal limestones (a) outcropping in the Capo Rama type-area (Palermo Mountains). The thick-bedded suc-
cession consists of wackestone with large megalodontid shells (b), wackestone with large oncoids (c) intercalations of stromatolitic

dolomites (d) loferitic breccias with tepee structures (arrows).

Figure 19. Microfacies of the Mesozoic Panormide succession deposits. a) wackestone-packstone with algae and bioclasts (PPL, scale bar 1
mm, Capo Rama Formation); b) intra-bioclastic wackestone with coated grains (PPL, scale bar 1 mm, Capo Rama Formation); c)
wackestone with nerineids (PPL, scale bar 1 mm, Pizzo Manolfo limestones); d) oolite packstone with broken grains (PPL, scale
bar 1 mm, Pizzo Sella Formation); e) grainstone-packstone with benthic foraminifera and rudistid fragments (PPL, scale bar 1 mm,
Pellegrino Formation); f) packstone with benthic macroforaminifera (PPL, scale bar 1 mm, Valdesi Formation).
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4.2. Panormide shelf succession

The Panormide carbonate platform succession consists of
a 900-1200 m thick body of Late Triassic to Late Eocene
age, mostly characterized by shelf facies (inner-platform
to reef margin environments), with periodic subaerial ex-
posure and pelagic sedimentation episodes. Several de-
tailed studies have described the stratigraphy, lithofacies
associations, depositional and diagenetic characters, fos-
sil assemblages, high frequency cycle arrangement and
palaeogeographic evolution [41, 66-77]. The present paper
deals with the sedimentologic and physical-stratigraphic
features. Lithofacies correlations, angular unconformity
surfaces, geometric patterns and major facies sequences
have been recognized, described and correlated to obtain
the most complete succession.

The reconstructed succession (Figure 17), from the bottom,
consists of:

- White and grey fine-grained shallow water lime-
stones, consisting of a wackestone with mollusca
(megalodontids, ammonoids, gastropods) and on-
coids (a-b in Figure 18), dasycladacean algae (a
in Figure 19), hydrozoans, benthic foraminifera, in-
traclasts (b in Figure 19), alternating with stro-
matolitic dolomites and loferitic breccias (Capo
Rama Formation, Figure 18), organized in shal-
lowing upward sequences (peritidal cycles). The
unit, about 500 m thick, on the basis of the fos-
sil content has been assigned to the Late Triassic-
Early Jurassic time period [41, 78]. Laterally
this unit changes to a boundstone, 300-500 m
thick, with calcareous sponges, corals, algae, ben-
thic foraminifera and microproblematica of Norian-
Rhaetian age [69, 71, 72], alternating with bioclas-
tic packstone-grainstone and breccias with reef-
derived fragments (Cozzo di Lupo Fm.). Locally,
the upper boundary is an anqular unconformity ero-
sional surface, capped by red Jurassic bauxite clays
(Figure 20).

- Crinoidal  packstone-grainstone, mudstone-
wackestone with brachiopods (Rinchonellina?
renevieri (Haas), Phimatothyris carasulum (Zittel))
of Pliensbachian-Toarcian age [79-81], a few

metres thick, unconformable.

- Reddish nodular mudstone-wackestone with am-
monites, belemnites, pelagic bivalves and radiolar-
ians, locally known as the Buccheri Formation of
Toarcian-Tithonian age, with onlap surfaces. It con-
sists of condensed beds with iron-manganese crusts
(Bositra limestones) and crinoidal packstone-to-
grainstone Saccocoma limestones (a in Figure 17).

P. Manolfo
peritidal cycles

A7 Capo Rama
A0 petitidaliéycles.

Figure 20. Angular unconformity between Upper Triassic Capo
Rama Formation, peritidal limestones and the Upper
Jurassic Pizzo Manolfo peritidal limestones. On the
irregular erosional and karstic unconformity surface,
bauxite deposits are present (northern side of Monte
Gallo, Palermo Mountains).

- Fine-grained wackestone with bivalves, gastropods
(Nerinea sp., ¢ in Figure 19), benthic foraminifera
and calcareous algae, stromatolites and loferitic
layers organized into shallowing upward cycles
(Pizzo Manolfo limestones). 200-300 m thick, they
pass laterally into grey boundstone, consisting of
encrusting hydrozoans (Ellipsactinia sp., b in Fig-
ure 17), corals, algae and gastropods, alternat-
ing with oolitic grainstone and breccias with reef-
derived elements of Late Tithonian-Neocomian age
(Ellipsactinia reef limestones). The reef limestones,
approximately 300 m thick, have clinoforms, progra-
dational geometries and downlap relationships with
the underlying upper Jurassic Saccocoma lime-
stones (Figure 21). The upper boundary is often
an erosional surface affected by palaeokarst disso-
lution.

- Wackestone-packstone with requienids (Pizzo
Sella Formation., ¢ in Figure 17), oolitic grain-
stone (d in Figure 19), stromatolites and bio-
clastic wackestone, with nerineids, algae, ben-
thic foraminifera (Palorbitolina lenticularis prae-
cursor (Montanari), Rectodyctioconus giganteus
Schroeder) of Barremian-Aptian interval [82, 83],
with an onlap geometry.

- Grey packstone-grainstone with Orbitolina spp.
and bioclasts (e in Figure 19), rudistid and
Caprinid boundstone (d in Figure 17), stromato-
lites and loferitic limestones (Cenomanian), radi-
olitid grainstone-to-packstone with Orbitoides me-
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Figure 21. Downlap relationships between the Tithonian Ellipsac-
tinia reef limestones and the Upper Jurassic Saccocoma
limestones; the latter onlap onto the tilted and eroded
beds of the Upper Triassic Capo Rama Formation periti-
dal limestones (Monte Pecoraro, Palermo Mountains).

dia (D'Archiach) of Campanian-Maastrichtian age
(Pellegrino Formation, 100-200 m thick). The lower
boundary is a submarine erosional surface, showing
downlap terminations with the Pizzo Sella Forma-
tion limestones. The upper boundary is an irreqular
erosional surface, often characterized by neptunian
dykes filled by Paleogene planktonic foraminifera-
bearing mudstone.

- White, grey and reddish marls and planktonic
foraminifera-bearing mudstone, bioclastic pack-
stone intercalations, with bryozoan and calcare-
ous algal fragments (Amerillo Fm.), 50-70 m thick,
onlap the Pellegrino Formation limestones or the
Ellipsactinia reef limestones. A Late Cretaceous-
Late Eocene age is indicated on the basis of
the planktonic foraminifera biozones [66]. Slumps,
megaslumps and fine-grained turbidites are com-
mon (e in Figure 17).

- White and grey calcarenites with large benthic
foraminifera (Nummulitids, Alveolinids, f in Fig-
ure 19), hermatypic coral fragments (Valdesi Forma-
tion), 10-25 m thick, of Late Eocene age [83], down-
lap along an erosional surface the older pelagic de-
posits (Figure 22). Parallel, cross laminations and
graded bedding are present in these deposits.

5. Discussion

The comparison and correlation between the unconfor-
mity surfaces, facies and geometric stacking patterns, rec-

Nummulitid limestones

Figure 22. Downlap and erosional relationships (red line) between
the Late Eocene Nummulitid limestones (Valdesi Forma-
tion) and the Late Cretaceous pelagic limestones of the
Amerillo Formation and the rudistid limestones of the
Pellegrino Formation (Monte Gallo, Palermo Mountains).

ognized both in the shelf and basin successions, permit
a reconstruction of the stratigraphic architecture of the
Mesozoic shelf-to-basin system. This study has revealed
a close relation between sedimentary evolution and cyclic-
ity.

The tectono-stratigraphic features recognized (e.g. tilted
fault block of the Triassic shallow-water limestones,
subaerial erosion, see Figure 20), point out a tec-
tonic influence in the sedimentary evolution of the
Panormide/Imerese platform-to-basin system. The tec-
tonic control on sedimentation has been related to the
syn-rift and post-rift phases that involved the Tethyan
continental margins during the Mesozoic 2, 39, 84-95].

5.1. Cyclicity

Different orders of cyclicity have been distinguished for
the Triassic through Paleogene Sicilian shelf and slope
successions [96-98]. These cycles are ranked by their tem-
poral, spatial (vertical and horizontal arrangement) and
depositional architecture [49, 50, 99, 100]. This hierarchi-
cal subdivision is not always visible in this study, proba-
bly due to: 1; the incomplete resolution of the data (lack
of statistical and quantitative data, poor biostratigraphic
resolution, etc.), and 2; the tectonic control on the cycles.
Four Late Triassic through Palaeogene major transgres-
sive/regressive cycles have been recognized and can be
compared to platform-to-basin systems (Figures 23, 24).
Subaerial erosional unconformities and correlative maxi-
mum regression surfaces, corresponding to basin-scale on-
lap surfaces, are useful in defining the sequence units [49,
50, 101]. These surfaces, separating transgressive from
regressive deposits, are the cycle boundaries. A basin-
scale submarine erosional surface, characterized by down-
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lap terminations, separating regressive from transgressive
deposits, is considered the maximum flooding surface of
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Figure 23. a) Cyclic organization of the Imerese succession, viewed on the northern side of Cozzo Famo (Termini Imerese Mountains.) and cor-
relation with the Panormide carbonate platform succession. Legend: dolomite breccias of the Fanusi Formation, rad: dark radiolarites
Member, Ell: Ellipsactinia breccias Member, Lc: red radiolarites and marls Member, Rud: Rudistid breccias Member of the Crisanti
Formation; b) third order cycles of the lower Jurassic dolomite breccias of the Fanusi Formation.

Second and third-order T-R cycles and parasequence cy-
cles have been defined along the studied isolated sections
(see Figures 6-8, 18, 23b). These minor cycles have a good
fit to the framework of first order T-R cycles; and they are
highlighted in particular along the regressive phase of the
slope successions [97].

1" major T-R cycle
Main characteristics

The first cycle (T-R1) is an incomplete cycle, consisting
only of the upper Triassic-lower Jurassic deposits included
in a regressive phase (Figures 23, 24). The cycle has a du-
ration, at least, of 30 My although the related transgres-
sive phase is absent. The occurrence of erosional surfaces,
karst features, neptunian dykes, hiatuses, uplifted strata

of the upper Triassic shelf-margin and proximal slope de-
posits, shows that the upper cycle boundary is a major
tectonically-enhanced erosional unconformity (Figure 20).
The correlatable boundary in the basin succession is the
maximum regression surface, occurring at the top of the
lower Jurassic dolomite breccias (Fanusi Formation, Fig-
ures 7-10, 23a, b).

Regressive phase

The regressive phase includes the Upper Triassic-Lower
Jurassic Capo Rama peritidal limestone, the Cozzo di
Lupo reef limestone, the basinal Carnian marly calcilutites
(Mufara Formation), the upper Carnian-Rhaetian cherty
limestones (Scillato Formation) and the Lower Jurassic
dolomite breccias (Fanusi Formation).
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The pelagic and hemipelagic sedimentation of the Carnian
Mufara Formation was repeatedly interrupted by debris
flows and turbidity currents, carrying shallow-water car-
bonate debris onto the slope and base-of-slope site. Five
third order depositional sequences, highlighted by the
resedimented intercalations, have been recognized. The

reef-derived carbonate breccias in the basin succession
are generally related to sea-level fall and shelf margin
collapse [14, 20]. These prograding units have similar ge-
ometries and facies sequences of the “forestepping depo-
sitional sequences” described by [102], representing the
building blocks of major order cycles [103].
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Figure 24. Chronostratigraphic scheme of the Panormide and Imerese lithostratigraphic units and their correlation with identified T-R cycles. On
the right is a comparison with the T-R cycles of [101] and with the supercycles of [108]. These have some similarities in terms of timing
of the cycles and their evolution in relation to the tectonic phases of the southern Tethyan continental margin.

During this major regressive phase, hundreds of metres of the Norian-Lower Jurassic shelf deposits (Capo Rama
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Formation., Figure 18a), and coeval deep-water deposits
(Scillato Formation.), developed with an aggradational-
to-progradational geometric pattern (Figures 5, 6), inter-
preted as a second order transgression/regression cycle.
The Fe-Mn crust, lying at the top of the Norian aggrad-
ing cherty limestones (Scillato Formation), can be com-
pared with the maximum flooding surface of this second
order cycle; the forestepping parasequences, at the top of
the Scillato Formation (Figure 6) and the Lower Jurassic
dolomite breccias (Fanusi Formation), represent the prod-
ucts of this second order regressive phase.

The Fanusi Formation deposits are organized in sev-
eral third order forestepping depositional sequences (Fig-
ure 23b). Each cycle consists of thick poorly rounded low-
stand dolomite breccias with an erosional lower bound-
ary and thin transgressive/highstand laminated and fine-
graded doloarenites (Figure 7b). These cycles appear to
be the building blocks of the thick regressive phases of the
major order cycles. The dolomite breccias of the Fanusi
Formation are envisaged as the resedimentation products
of the shallow-water limestones eroded from the adjacent
Panormide platform, that during the Early Jurassic was
subjected to tectonic fragmentation and subaerial expo-
sure [39]. In this relatively lowstand sea-level time, the
resedimented materials of the Fanusi Formation were de-
posited in the basin as a lowstand prograding complex
systems tract (sensu [49, 99)).

2" major T-R cycle

Main characteristics

The 60 My long second major transgressive/regressive
cycle includes lower Jurassic to lower Cretaceous sedi-
ments (Figures 7-15, 20, 21, 23, 24). The lower boundary
is a drowning unconformity, developed by tectonic move-
ment. It is loccated above the subsiding and faulted upper
Triassic-lower Jurassic platform, and it is distinguished by
the onlap of the younger pelagic deposits (Buccheri For-
mation.). The correlative surface in the basin has been
recognized due to the occurrence of onlapping Jurassic
pelagic deposits, progressively younger, above the regres-
sive Fanusi Formation For the shallow-water and reef-
margin successions (Pizzo Manolfo and Ellipsactinia reef
limestones), the upper boundary is an erosional surface,
slightly tectonically enhanced, associated with fractures
and neptunian dykes. This erosional boundary becomes a
maximum regression surface on the top of the Neocomian
Ellipsactinia breccia Member of the Crisanti Formation.
Transgressive phase

The transgressive phase consists of Jurassic deposits
(crinoidal, condensed Bositra and Saccocoma limestones
of the Buccheri Formation.), developed on a carbonate
pelagic plateau setting. In the basin aggradational dark
radiolarites (from the lower member of the Crisanti Forma-

tion) onlap the older dolomite breccias (Figures 7, 8, 23a,
b).

The resolution of the Jurassic cyclicity is poor in view
of the imprinting of the first order relative sea-level rise,
which masks minor and higher frequency cycles. The dis-
continuous pelagic platform sedimentation and the poor
biostratigraphic data of the radiolarites into the basin do
not help to recognize the presence of minor order cycles.

Regressive phase

A correlative platform-to-basin submarine erosional sur-
face, separating transgressive from regressive deposits,
represents the maximum flooding surface of this cycle. A
Tithonian-Neocomian aggrading-to-prograding carbonate
platform with rimmed shelf-margin (Pizzo Manolfo periti-
dal and Ellipsactinia reef limestones) developed during
the regressive phase (Figures 23, 24). The Ellipsactinia
reef limestones downlap the Saccocoma limestones that
pertain to the older transgressive deposits (Figure 21).
The lateral growth towards the basin of the carbonate
shelf deposits, mostly along by-pass margins, has pro-
duced a large volume of reef-derived debris (Ellipsactinia
breccias Member), which downlap onto the older dark ra-
diolarites (Figure 14). Clinoforms and erosional channel
geometries (Figures 8, 10, 12) suggest the effects of de-
bris flows along submarine canyons. Several carbonate
turbiditic-fans along the basin margin were developed.
The lithofacies of the Ellipsactinia breccias are character-
ized by a chaotic texture, gradation and lamination struc-
tures. The entire succession is arranged in two coarsening
and thickening-upwards sequence cycles. They are inter-
preted as two second order transgressive/regressive cycles
(Figure 9), governed by long-term sea-level change; their
forestepping sequence characters fit well within the frame
of the first order regressive phase.

3 major T-R cycle

Main characteristics

The third major T-R cycle (T-R3) comprises lower to upper
Cretaceous successions for a duration of approximately 65
My (Figures 23, 24). The lower boundary corresponds to
the erosional (subaerial?) surface carved into the Neoco-
mian shelf-margin deposits. This surface can evolve ei-
ther into a drowning surface with neptunian dykes filled
by upper Cretaceous pelagic limestone (Amerillo Forma-
tion), or, along the inner platform succession, into an
onlapping unconformity surface covered by Barremian-
Aptian shallow water deposits (Pizzo Sella Formation).
A transgressive surface (Figures 9, 12), with onlap termi-
nations (Figure 15), between lower Cretaceous radiolarian
pelagic deposits (red radiolarites and marls Member of the
Crisanti Formation) and the regressive Ellipsactinia brec-
cias Member marks the lower boundary in the basin. The
upper boundary of the cycle is a tectonically-enhanced
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erosional unconformity, as evidencing by the presence of
several dykes, cutting the top of the Upper Cretaceous
platform deposits; the correlative surface in the basin is
a maximum regression surface on the top of the Upper
Cretaceous Rudistid breccias (Figure 12).

Transgressive phase

During the transgressive phase a Late Barremian-Early
Aptian open carbonate shelf developed in the Panormide
domain. The Pizzo Sella Formation limestones are
characterized by overall aggradational geometries. The
Imerese Basin is characterised at this time by a low angle
slope depositional setting, with aggradational deep-water
facies (red radiolarites and marls Member of the Crisanti
Formation).

Regressive phase

A major downlap surface, associated with submarine ero-
sion and hiatus observed both in platform and slope set-
tings (Figure 16) separates regressive from transgressive
deposits.

The regressive phase, that encompasses the upper Cre-
taceous successions, consists of progradational rudis-
tid open carbonate shelf deposits (Pellegrino Forma-
tion), which downlap onto the older aggrading shelf facies
(Pizzo Sella Formation); skeletal turbidites and breccias
(Rudistid breccias Member), which were deposited along
the slope at the foot of the escarpment, form a regres-
sive turbiditic fan system. The latter consists, at least,
of three third order forestepping depositional sequences
(Figure 16), that fit in with the major regressive phase.
4th major T-R cycle

Main characteristics

The overlying major transgressive/regressive cycle (T-R4)
encompass the uppermost Cretaceous-upper Eocene de-
posits and has a duration of about 30 My. A drown-
ing unconformity, overprinting the Maastrichtian erosional
surface, is characterized by hiatuses, palaeokarst features
and neptunian dykes filled with upper Cretaceous and/or
Eocene planktonic foraminifera-bearing mudstone (Amer-
illo Formation.), is the lower boundary of the cycle in the
shelf. This surface, in the basin, is marked upwards by an
overall facies change to the pelagic Caltavuturo Formation
deposits.

Transgressive phase

In the shelf system an upper Cretaceous-Eocene deep-
water succession developed. The aggradational pelagic
strata of the Amerillo Formation onlap the older Pelle-
grino Formation limestones. The basin has been domi-
nated by aggradational pelagic and hemipelagic sedimen-
tation (Caltavuturo Formation), onlapping the underlying
regressive Rudistid breccias Member of the Crisanti For-
mation.

Regressive phase

The regressive phase includes the Upper Eocene deposits.
An open shelf “foramol-type” facies (sensu [104]), consist-
ing of Nummulitid coarse-grained deposits (Valdesi For-
mation), developed along the basin margin and the car-
bonate turbiditic fans (Nummulitid breccias of the Cal-
tavuturo Formation), along the depositional slope. These
deposits, within both carbonate shelf and basin sys-
tems, are characterized by regressive facies sequences and
progradational geometries.

The lower boundary, separating regressive from transgres-
sive deposits, is an overall downlap surface onto the un-
derlying pelagic limestones of the Caltavuturo and Amer-
illo Formations (Figures 12, 22). The upper boundary of
the cycle in the shelf successions is not exposed; in the
basin it is marked by an overall facies change to clay and
siliciclastic deposits related to synorogenic Numidian fly-
sch sedimentation.

5.2. Origin of the cycles

In order to understand the main factors that have influ-
enced the evolution of the Panormide-Imerese carbon-
ate platform-to-basin system, tectonics, subsidence and
aggradation of the platform have been studied, to deter-
mine the history of relative sea-level oscillations and pos-
sible eustatic influence.

Vail et al. [105] and Posamentier et al. [106] referred the
formation of the depositional sequences and unconformity
boundaries to eustatic sea-level oscillations, interpreted
from global sequence correlation [107, 108]. This origi-
nal concept has been progressively modified on the basis
of interaction with other factors. For example, tectonic
causes [101, 109-115] or depositional factors such as sed-
iment supply and growth of carbonate sedimentary sys-
tems [8, 116, 117], have been proposed.

The cycles described here have been defined on the basis
of long-term transgressive/regressive phases [48]. The cy-
cle boundaries, which are the result of a major downward
shift of coastal onlap, are often associated with significant
time gaps, usually with subaerial exposure (more evident
in the shelf succession) and also faulted, folded or up-
lifted beds are commonly linked. These events are related
to the major tectonic phases that developed during the
evolution of the ancient continental margin [36, 39, 87, 95]
(Figure 24). These tectonic pulses, producing the major
unconformities, are commonly related to late syn-rift and
post-rift phases of the evolution of the southern Tethyan
continental margin [36, 39, 85-87, 89-95, 118], as seen in
other passive margins [101, 112, 113].

Subsidence is of particular importance because it con-
trols the long-term aggradation of the platform and basin.
Although there aren’t specific studies on the subsidence
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of the Sicilian Mesozoic passive margin, its history may
be similar to that of the other platform-basin systems that
formed in the same passive margin. Where the subsidence
history of this margin can be established, it shows an ex-
ponentially decaying thermal subsidence following initial
rifting subsidence [118-120].

During the late Triassic-Jurassic the strong thicknesses of
the Sicilian platform and basin successions suggest high
rates of tectonic subsidence related to late syn-rift phase
of the continental margin [36, 39, 86, 87, 95]. Total sub-
sidence rates decreased approximately exponentially with
time during the late Jurassic and Cretaceous, indicating
that thermally induced post-rift subsidence of the conti-
nental margin was the main controlling factor [121]. Since
the Mesozoic, the Mediterranean area has experienced a
tectonic change from divergent to convergent movements
between Pery-Tethyan plates [122-124]. These move-
ments might reflect crustal deformation due to intraplate
stresses [110, 111]. In the Sicilian margin the long phase
of erosion or possibly non deposition during the Pale-
ocene, as well as an Eocene pulse of aggradation, sug-
gest tectonic enhancement of the sea-level signal due to
intraplate stresses. The Late Eocene and Early Oligocene
regressive trends may be related to high rates of sedi-
mentary supply [117], with lateral growth (progradation)
of shallow-water deposits into the basinal areas.

Each recognized cycle has a duration of more than 60
My except for the last cycle, which was probably inter-
rupted by the Tertiary orogenic phase. When the Sicilian
cycles are compared with the curves of global sea-level
oscillations [108] and the transgressive-regressive cycles
recognized in the European basins [101] (Figure 24), there
are some similarities in terms of timing of the cycles and
genesis of the sequence boundaries. This comparison con-
firms the tectono-eustatic mode of the cycles

Minor orders of cyclicity are recognized, mostly in the
slope succession. These second order cycles reflect mi-
nor events of relative sea-level change, created by mod-
ulation within the long-term thermal basin subsidence of
the major order cycles [25, 49, 50, 101-103]. The third
order depositional cycles are the building blocks of the
second order T-R facies cycles, according to [20]. The
forestepping sequence cycles [102] with infilling patterns
that developed during the regressive phases of major order
sea-level oscillations, can easily be recognized within the
Imerese slope succession (Figures 15, 21b). Similarly, the
parasequences and parasequence sets recognized (Fig-
ures 6, 17) have a stratigraphic architecture related to the
transgressive or regressive phases of the sequence cycles
of second and third order, such as suggested by [99, 106,
and have been related to high-frequency sea-level oscil-
lations [6, 7, 41, 67, 68, 73, 74, 77, 125, 126].

6. Conclusions

Sequence stratigraphic studies of the Triassic through
Paleogene carbonate successions of platform, slope and
basin in western Sicily (Palermo and Termint Imerese
Mountains) have identified a sedimentary cyclicity mostly
caused by relative sea-level oscillation (tectono-eustatic
cycles). Physical stratigraphy and facies analysis are
powerful tools to reconstruct the stratigraphic architecture
and the sedimentary evolution of the Sicilian Mesozoic-
Paleogene carbonate shelf-to-basin deposits.

The studied stratigraphic successions from the Imerese
and Panormide palaeogeographic domains of the south-
ern Tethyan continental margin, are now incorporated in
the complex Sicilian Chain. Good correlations were ob-
tained between shelf and basin in spite of their isolated
stratigraphic successions and their physical characters,
notwithstanding the lacking of field continuity.

The correlative strata from shelf to basin are organized in
four major transgressive/regressive cycles which span from
the late Triassic to Eocene. These cycles are character-
ized, both in platform and basin setting, by transgressive
deposits that onlap older regressive deposits. The latter,
characterized by progradational geometries, downlap the
older transgressive deposits.

The first transgressive/regressive cycle (T-R1) is an in-
complete cycle since it consists only of the upper Triassic-
lower Jurassic deposits included in a regressive phase. T-
R2 includes Jurassic to early Cretaceous successions; T-
R3 comprises early to late Cretaceous successions. T-R4
encompasses Paleocene-Eocene carbonate deposits.
Different depositional motifs are recognizable within the
carbonate shelf and slope successions, and they are
closely related to the transgressive/regressive cyclicity.
The platform-to-basin system’s original physiographic
profile was interrupted by scarp-margins and discontinu-
ities, produced during the major tectonic events.

The whole slope succession consists of more than 50% of
shallow water (mostly reef) derived debris. Sedimentary
evolution, of the slope-to-basin depositional systems, was
partially guided by vertical and lateral growth and retreat
of the carbonate platform margins. Different stages of
carbonate platform growth have been distinguished and
related to the different phases of the first order cycles.
The sedimentary evolution of the carbonate platform was
controlled by long-term relative sea-level change (tectonic
subsidence and eustasy).

During the major regressive phases, when the shelf fa-
cies prograded outwards into the basin, frequent by-pass,
debris flow, and turbidity current processes occurred. In
these sedimentary settings prograding geometries were
frequent. During major transgressive phases the slope
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was characterized by widespread gravity structures, such
as slides, slumps and megaslumps along low angle slope
depositional settings, where the geometries show the most
aggradational patterns.

The timing of the main tectonic events (obtained by bios-
tratigraphy and interpretation of stratigraphic relation-
ships) is often contemporaneous to the time of the se-
quence boundary of the major T-R Sicilian cycles.

The Sicilian platform-to-basin system sediments reflect
changes that relate to the opening of the Mesozoic
Tethyan sea. Particularly, the Upper Triassic-Lower
Jurassic deposits, represented by vast thickness result-
ing from a consistent subsidence, appear to be related
to the late syn-rift phase of the continental margin. The
upper boundary of this cycle is a tectonically-enhanced
unconformity, related to the regional tectonic movements
and to global sea-level fall events. The last three cycles,
spanning from Jurassic to Eocene, can be related to the
post-rift evolution, characterized by thermal subsidence
changes and intraplate movements.

Acknowledgements

The research was supported by grants “PRIN” 2006 and
Miur (ex 60%) 2005 (resp. Prof. R. Catalano). The au-
thor is grateful to Proff. M. Tucker, B. D'Argenio and V.
Ferrert for their useful suggestions on an early draft of
the manuscript. Special thanks are due to Proff. G. Lo
Cicero and L. Montanart for their useful comments to the
manuscript. Prof. L. Montanari helped with biostrati-
graphic determinations of the calcareous deposits. This
paper has also benefited from the constructive reviews
provided by the two unknown reviewers.

References

[1] Sarg J.F., Carbonate Sequence Stratigraphy. In:
Wilgus C., Hasting B., Ross C., Posamentier H., Van
Wagoner ). & Kendall C.G. (Eds.), Sea level change:
an integrated approach, Society for Economy, Pa-
leontology and Mineralogy, Special Pubblication,
1988, 42, 155-181

Bosellint A., Dynamics of Thetyan carbonate plat-
forms, In: Crevello P.D.,, Wilson J.L, Sarg J.F. &
Read J.F. (Eds.), Controls on Carbonate Platforms
and Basin Development, Society for Economy, Pa-

P

leontology and Mineralogy, Special Pubblication,
1989, 44, 3-13

Eberli G.P., Ginsburg R.N., Cenozoic progradation
of north-western Great Bahama Bank, a record of

o

lateral platform growth and sea level fluctuations,
In: Crevello P.D., Wilson J.L., Sarg J.F. & Read
J.F. (Eds.), Controls on Carbonate Platforms and
Basin Development, Society for Economy, Paleon-
tology and Mineralogy, Special Pubblication, 1989,
44, 339-351

Handford C.R,, Loucks R.G., Carbonate depositional
sequence and systems tracts-response of carbonate
platforms to relative sea level changes, In: R.C.
Loucks & J.F. Sarg (Eds.), Carbonate Sequence
Stratigraphy, A.AA.P.G. Memoir., 1993, 57, 3-42.
Hunt D., Tucker M.E., Stranded parasequences and
the forced regressive wedge systems tracts: depo-
sition during base-level fall. Sediment. Geol., 1992,
81,19

D'Argenio B., Ferreri V., Amodio S., Pelosi N., Hi-
erarchy of high-frequency orbital cycles in Creta-
ceous carbonate platform strata, Sediment. Geol,,
1997, 113, 169-193

D'Argenio B., Ferreri V., Sequence cyclostratigra-

=

[5

[6

[7

phy, a Methodology for long-distance correlation
and orbital chronostratigraphy, AAPG International
Conference, Barcelona, Spain, September 21-24,
2003

[8] Schlager W., Carbonate Sedimentology and Se-
quence Stratigraphy, Society for Economy, Paleon-
tology and Mineralogy, Special Pubblication, Con-
cepts in Sedimentology and Paleontology, 2005, 8,
1-200

[9] Hofmann M. H., Keller M., Sequence stratigraphy
and carbonate platform organization of the Devonian
Santa Lucia Formation, Cantabrian Mountains, NW-
Spain. Facies, 2006, 52, 149-167

[10] Bosellini A., Progradation geometries of carbon-
ate platforms: examples from the Triassic of the
Dolomites, northern Italy. Sedimentology, 1984, 31,
1-22

[11] Eberli G.P., Bernoulli D., Sanders D., Vecsei A., From
Aggradation to Progradation: The Maiella Plat-
form (Abruzzi-ltaly), In: Simo T, Scott RW.,, Masse
J.P. (Eds.). Cretaceous Carbonate Platforms, AAPG
Memoir., 1993, 56, 213-232

[12] Eberli G.P., Anselmetti F.S., Betzler C., Van Koni-
jnenburg J.H., Bernoulli, D., Carbonate platform to
basin transition on seismic data and in outcrop —
Great Bahama Bank and the Maiella platform, Italy.
In: Eberli G.P., Massaferro J.L, Sarg J.F. (Eds.),
Seismic Imaging of Carbonate Reservoirs and Sys-
tems, AAPG Memoir., 2004, 81, 207-250

[13] Everts AJW., Stafleu |, Schlager W., Fouke BW,,
Zwart EW.,, Stratal patterns, sediment composition,
and sequence stratigraphy at the margin of the



Luca Basilone

Vercors carbonate platform (Lower Cretaceous, SE
France), J. Sediment. Res. B, 1995, 65, 119-31

[14] Spence G.H., Tucker M.E., Genesis of limestone
megabreccias and their significance in carbonate se-
quence stratigraphy models: a review, Sediment.
Geol,, 1997, 112, 163-193

[15] Van Konijnenburg J., Bernoulli D., Mutti M., Strati-
graphic architecture of a lower Cretaceous-Lower
Tertiary carbonate base-of-slope succession: Gran
Sasso d'ltalia (Central Appennines ltaly). SEPM
Special P, 1999, 63, 291-315

[16] Whalen M.T., Eberli G.P., Van Buchem F.S.P., Moun-
tjoy EW.Homewood PW., Bypass margins, basin-
restricted wedges, and platform-to-basin correlation,
Upper Devonian, Canadian Rocky Mountains: impli-
cations for sequence stratigraphy of carbonate plat-
form systems, J. Sediment. Res., 2000, 70, 913-936

[17] Kendall C.G.St.C., Schlager W., Carbonate and rel-
ative change in sea level, In: M.B. Cita, W.B.F.
Ryan (Eds.), Carbonate Platforms of the Passive-
Type Continental Margins, Present and Past, Mar.
Geol., 1981, 44, 181-212

[18] Droxler AW., Schlager W., Glacial vs. interglacial
sedimentation rates and turbidites frequency in the
Bahamas, Geology, 1985, 13, 799-802

[19] Mullins H. T., Modern carbonate slopes and basins
of the Bahamas. SEPM, Short, 1983, 12, 4-138

[20] Jacquin T., Arnaud-Vanneau A. Ravenne C. Vail
P.R., Systems tracts and Depositional Sequence in
a carbonate setting: study of a continuous outcrops
from platform to basin at the scale of the seismic
line, Mar. Petrol. Geol,, 1991, 8, 121-139

[21] Johannessen E.P,, Steel R.J., Shelf-margin clinoforms
and prediction of deepwater sands, Basin Res., 2005,
17, 521-550

[22] Bralower TJ., Arthur M.S., Leckie RM., Sliter
WYV., Allard DJ., Schlanger S.O., Timing and pa-
leoceanography of oceanic dysoxia/anoxia in the
Late Barremian to Early Aptian (Early Cretaceous),
Palaios, 1994, 9,335 — 69

[23] Erbacher J., Thurow |, Littke R, Evolution pat-
terns of radiolaria and organic matter variations: a
new approach to identify sea-level changes in mid-
Cretaceous pelagic environments, Geology, 1996, 24,
499-502

[24] Bernoulli D., Eberli G.P, Pignatti S., Sanders D.,
Vecsei A., Sequence stratigraphy of Montagna della
Maiella. In Quinto simposio di Ecologia e Paleoe-
cologia delle Comunitd Bentoniche, Paleobhentos,
Roma: Libro-Guida delle escursioni, 1992, 85-109

[25] Vecsei A, Sanders D.G.K, Bernoulli D., Eberli
G.P, Pignatti J.S. Cretaceous to Miocene sequence

stratigraphy and evolution of the Maiella carbon-
ate platform margin, Italy, In: P.C. de Gracian-
sky, J. Hardenbol, T. Jacquin & P.R. Vail, Mesozoic
and Cenozoic Sequence Stratigraphy of European
Basins, SEPM Spec. P, 1998, 60, 53-72

[26] Fouke BW,, Everts AJW., Zwart EW., Schlager W.,
Smalley P.C., Weissert H., Subaerial exposure un-
conformities in the Vercors carbonate platform (SE
France) and their sequence stratigraphic signifi-
cance. In: Howell J., Atkin J. (Eds.), High-Resolution
Sequence Stratigraphy. Geological Society London
Special Publication, 1996, 295-320

[27] Della Porta G., Kenter J.AM., Bahamonde J.R., De-
positional facies and stratal geometry of an Up-
per Carboniferous prograding and aggrading high-
relief carbonate platform (Cantabrian Mountains, N
Spain). Sedimentology, 2004, 51, 267-295

[28] Everts AJW., Reijmer J.J.G., Clinoform composition
and margin geometries of a Lower Cretaceous car-
bonate platform (Vercors, SE France), Palaeogeogr.
Palaeocl., 1995, 119, 19-33

[29] Whalen M., Eberli G.P,, Van Buchem F.S.P., Moun-
tjoy EW,, Homewood P., Sequence stratigraphy and
platform to basin correlation in a mixed carbonate-
siliciclastic system, Late Devonian, western Alberta:
Geological Society of America Abstracts with Pro-
grams, 1993, 25, 338

[30] Whalen M.T., Eberli G.P., Van Buchem F.S.P., Moun-
tjoy EW.,, Homewood, P., Controls on carbonate plat-
form geometries and facies stacking patterns: influ-
ence of second-order sea-level fluctuations and sed-
iment supply, Upper Devonian, Rocky Mountains,
Alberta, American Association of Petroleum Geolo-
gists, Annual Convention Program, 1995, 4, 104 A

[31] Catalano R., D'Argenio B., An essay of palinspas-
tic restoration across Western Sicily, Geologica Ro-
mana, 1978, 17, 145-159

[32] Catalano R., Franchino A., Merlint S., Sulli A., Cen-
tral western Sicily structural setting interpreted from
seismic reflection profiles. Memorie della Societa
Geologica Italiana, 2000, 55, 5-16

[33] Catalano R, Di Stefano, P, Sulli, A,, Vitale, F.P., Pa-
leogeography and structure of the Central Mediter-
ranean: Sicily and its offshore area, Tectonophysics,
1996, 260, 291-323

[34] Catalano R, Sulli A, Avellone G., Basilone L. The
Crust in Western and Central Sicily. Field Trip
Guide Book, 32° International Geological Congress,
20-28 Agosto 2004, Firenze.

[35] Broquet P, Etude geologique de la region des
Madonies (Sicile), PhD Thesis, Lille University,
France, 1968

269




Sequence stratigraphy of a Mesozoic carbonate platform-to-basin system in western Sicily

270

[36] Catalano R., D'Argenio B., Schema Geologico della
Sicilia, In: Catalano R., D’Argenio B. (Eds.), Guida
alla Geologia della Sicilia occidentale. Soc. Geol.
Ital., Guide geologiche regionali, 1982, 9-41

[37] Montanari L., Lineamenti stratigrafico-
paleogeografici della Sicilia durante il ciclo
alpino, Memorie della Societd Geologica ltaliana,
1989, 38, 361-406

[38] Nigro F., Renda P., Evoluzione geologica ed assetto
strutturale della Sicilia centro-settentrionale, Boll.
Soc. Geol. Ital., 2000, 118, 375-388

[39] Catalano, R., D'Argenio, B., Infraliassic strike-slip
tectonics in Sicily and Southern Apennines, Rendi-
conti della Societd Geologica ltaliana, 1982, 5, 5-10

[40] Oldow J.S, Channel J.ET., Catalano R., D'Argenio
B., Contemporaneous thrusting and large-scale ro-
tations in the Western Sicilian Fold and Thrust Belt.
Tectonics, 1990, 9, 661-681

[41] Catalano R., D'Argenio B., Lo Cicero G., | Ciclotemi
triassict di Capo Rama (Monti di Palermo), Geolog-
ica Romana, 1974, 125-145

[42] Gianotti A., Deux facies du Jurassique superieur en
Sicile, Revue de Micropaleontologie, 1958, 1, 28-51

[43] Ogniben L., Note illustrative dello schema geologico
della Sicilia Nord-Orientale, Rivista Mineraria Si-
ciliana, 1960, 64-65, 83-212

[44] Schmidt di Friedberg P., Barbieri F., Giannint C, La
geologia del gruppo montuoso delle Madonie (Si-
cilia centro-settentrionale, Bollettino del Servizio
Geologico Italiano, 1960, 81, 73-140

[45] Montanari L., Geologia dei Monti di Trabia (Sicilia),
Rivista Mineraria Siciliana, 1966, 17, 35-81

[46] Scandone P., Radoicic R, Giunta G., Liguori V.,
Sul significato delle dolomie Fanusi e dei calcari
ad Ellipsactinie della Sicilia settentrionale. Rivista
Mineraria Siciliana, 1972, 133-135, 51-61

[47] Rangin C., Contribution a l'étude paleogeographique
et structurale des Monts de Termini Imerese (Sicile),
B. Soc. Geol. Fr., 1975, 17, 38-51

[48] Catalano R., Montanari L., Geologia dei Monti
di Trabia-Termini Imerese e dei Monti Sicani ori-
entali (Fogli Bagheria e Termini Imerese. Sicilia
centro-settentrionale). Rendiconti SocietNaturalis-
tica in Napoli, 1979, serie 1V, 46

[49] Vail PR, Audermard F., Bowman S.A,, Eisner P.N,,
Peter Cruz C., The Stratigraphic signatures of tec-
tonics, eustasy and sedimentation. An overview. In
Einsele G., Ricken W. & Seilacher A. (Eds.), Cycles
and events in Stratigraphy, Springer-Verlag, Berlin,
1991, 617-659

[50] Catuneanu O. et al., Towards the standardization of
sequence stratigraphy. Earth-Science Review, 2009,

92,1-33

[51] Embry A.F., Transgressive-regressive (T-R) se-
quence stratigraphy. 22nd Annual Gulf Coast Sec-
tion SEPM Foundation Bob F. Perkins Research
Conference-2002

[52] Vail P.R, Mitchum RM., Thompson S. Ill, Relative
changes of sea level from coastal onlap, In Payton
C.E. (Ed.), Seismic stratigraphy-application to hy-
drocarbon exploration, AAPG Memoir., 1977, 26, 63-
81

[53] Vail PR, Seismic stratigrphy interpretation using
sequence-stratigraphy, In: AW. Bally (Ed.), Atlas of
Seismic Stratigraphy. AAPG Stud. Geol., 1987, 27,
1-10

[54] Embry A.F., Johannessen E.P., T-R sequence stratig-
raphy, facies analysis and reservoir distribution in
the uppermost Triassic—Lower Jurassic succession,
western Sverdrup Basin, Arctic Canada. In: Varren,
T.O., Bergsager, E., Dahl-Stamnes, O.A., Holter, E.,
Johansen, B,, Lie, E., Lund, T.B. (Eds.), Arctic Geol-
ogy and Petroleum Potential, Norwegian Petroleum
Society Spec. Publ. 1992, 2, Elsevier, Amsterdam,
pp. 121-146

[55] Hardenbol J., Jacques T., Farley M.B., Jacquin T,
Graciansky de P.C., Vail PR., Mesozoic and Ceno-
zoic Sequence Chronostratigraphic Framework of
European Basins, In: Graciansky de P.C. et al.
(Eds.), Mesozoic and Cenozoic Sequence Stratigra-
phy of European Basins, SEPM Spec. P, 1998, 60,
3-14

[56] Martini R., Zaninetti L., Abate B., Renda P., Doub-
inger J., Rauscher R, Vrielynck B., Sedimentologie
et biostatigraphie de la formation triasique Mufara
(Sicile occidentale), Riv. Ital. Paleontol. S., 1991, 97,
131- 152

[57] Di Stefano P. & Gullo M., Permian deposits of Sicily:
a review, In: Crasquin-Soleau S., De Wever P. (Eds.),
Peri-Thetys: stratigraphic correlations, Geodiversi-
tas, 1997, 19, 193-202

[58] Gullo M., Avellone G. Mallarino G., Di Maggio
C., Upper Triassic basin-to-slope deposits of the
Imerese units. High resolution stratigraphy and fa-
cies, In: Catalano R. (Ed.), Field workshop in West-
ern Sicily, Guidebook. June 11-13, 1997, Palermo

[59] Carillat D., Rapport preliminaire sur le donnes rel-
atives a letude de la Mufara Fm. (Carnien, Sicile),
Phd tesis, Genéve University, 1999, Switzerland

[60] Abate B., Catalano R., D'Argenio B., Di Stefano E.,
Di Stefano P., Lo Cicero G., Montanari L., Pecoraro
C., Renda P, Evoluzione delle zone di cerniera tra
piattaforme carbonatiche e bacini nel Mesozoico e
nel Paleogene della Sicilia Occidentale, In Catalano



Luca Basilone

R., D'Argenio B. (Eds.), Guida alla Geologia della
Sicilia Occidentale. Soc. Geol. It., Guide Geologiche
Regionali, 1982, 53-81, Palermo

[61] De Capoa Bonardi P, Halobia zones in the pelagic
late Triassic sequence of the central mediterranean
area, Boll. Soc. Paleontol. 1., 1984, 23, 91-102

[62] De Wever P, Sanfilippo A, Riedel W. R., Gruber
B., Triassic radiolarians from Sicily and Turkey, Mi-
cropaleontology, 1979, 25, 1,75-110

[63] Catalano R. Di Stefano P, Kozur H. Permian
Circum-Pacific deep-water faunas from the western
Tethys (Sicily, Italy). New evidences for the posi-
tion of the “Permian tethys”, Palaeogeogr. Palaeocl.,
1991, 87, 75-108

[64] Gemmellaro G.G., Sugli strati con Leptaena nel Lias
superiore di Sicilia. Bollettino Regio Comitato Ge-
ologico d’'ltalia, 1886, anno XVII, ser. II, vol 7, n 56,
156-170; n 9-10, 341-159

[65] Bartolini A., Bucefalo Palliani R., Chiari M., Di Ste-
fano P., Mattioli E., Parisi G., Deep-water slope to
basin Imerese domain, relationships between car-
bonate platform and basin sedimentation, In: San-
tantonio M., 6° International Symposium on the
Jurassic System. General Field Trip Guidebook,
Palermo 12-22 september 2002, 169-172

[66] Catalano R. Maniaci G., Renda P, Urso G. Un
esempio di evoluzione sedimentaria nella facies
di bacino nei monti di Palermo. La successione
mesozoico-terziaria di Cala Rossa (Terrasini). Ge-
ologica Romana, 1973, 12, 151-175

[67] Catalano R., D'Argenio B., Lo Cicero G., Ritmi de-
posizionali e processi diagenetici nella successione
triassica di piattaforma carbonatica dei monti di
Palermo. Boll. Soc. Geol. Ital., 1974, 93, 1029-1041

[68] Catalano R., D'Argenio B., De Castro P., Rapporti
tra le facies di piattaforma carbonatica del Giuras-
sico e del Cretacio delle Madonie orientali (Sicilia),
Bollettino SocietNaturalistica in Napoli, 1974, 83,
1-39

[69] Catalano R., Abate B., Il margine della Piattaforma
Panormide triassica nei Monti di Palermo. Bollettino
SocietNaturalistica in Napoli, 1974, 83: 1-16

[70] Abate B., Catalano R., D'Argenio B., Di Stefano
P., Riccobono R., Relationships of Algae with de-
positional environments and faunal assemblages of
the Panormide Carbonate Platform, Upper Triassic,
Northwesthern Sicily. In: Fluegel (Ed.), Fossil Al-
gae, recent results and development, 1977, 301-313,
Springer-Verlag, New York

[71] Dt Stefano P., Cozzo di Lupo reef: Late Triassic
depositional model and role of algal communities,
Guide book, Penrose Conference, 1981

[72] Di Stefano P., Senowbari-Daryan B., Upper Trias-
sic Dasycladaces (Green Algae) from the Palermo
Mountains (Sicily, Italy), Geologica Romana, 1985,
24, 189-218

[73] Di Stefano P., Avellone G., Basilone L., Di Maggio
C., Mallarino G., & Nicchitta D., “Upper Triassic reef
to back-reef lagoon facies in the Panormide Plat-
form”, In: R. Catalano (Ed.), 8° Workshop ILP Task
Force, “Origin of Sedimentary Basins”, Field work-
shop in Western Sicily, Guidebook, 25-29. Altavilla
Milicia (Palermo), 7-13 June 1997

[74] Di Stefano P, Ferreri V., Nicchitta D., Sandulli R,
Lower Cretaceus cycle stacking in the Panormide
Carbonate Platform (Sicily). Poster abstract, 18th
I.A.S. Regional meeting, 2-4 September, 1997 Hei-
delberg, abstract book, 120

[75] Dt Stefano P, Mallarino G., Mindszenty A., Nic-
chitta D., Stop 1 — Monte Gallo: a Jurassic anqular
unconformity marked by bauxites in the Panormide
Carbonate Platform. In M. Santantonio Ed. 6° Inter-
national Simposium on the Jurassic System. General
Field Trip Guidebook. Post-Symposium Field trip B1
19-22 September 2002, pp.123-166, Palermo

[76] Di Stefano P., Ruberti D., | calcari cenomaniani di
Monte Pellegrino (Sicilia). Cicli di facies e loro sig-
nificato ambientale, Atti 79° Congresso SGI, 1998,
B, 427-430

[77] Di Stefano P., Ruberti D., Cenomanian Rudist-
dominated shelf-margin limestones from the
Panormide Carbonate Platform (Sicily, Italy): facies
analysis and sequence stratigraphy. Facies, 2000,
42, 133-160

[78] Gemmellaro G.G., Sul Trias della regione occiden-
tale di Sicilia. Atti Regia Accademia det Lincei,
1882, XII, ser. Ill, 25

[79] Tricomi G., Brachiopodi liassici del cozzo di Cugno
presso Torretta (Palermo), Bollettino SocietScienze
Naturali ed Economiche di Palermo, 1939, XXI, 13

[80] Wendt, J., Die stratigraphisch-Palaeogeographische
Entwicklung des Jura in Westsizilien. Geol. Rund-
sch., 1969, 58, 735-755

[81] Voros A, Galacz A., Catalano R., Stratigraphic data
to the Jurassic developement of the Panormide zone
(Western Sicily), Rendiconti della SocietGeologica
Italiana, 1987, 9, 243-248

[82] Camoin G., Plates-formes carbonates et recifs a
Rudistes du Cretace de Sicile, PhD Thesis, Uni-
versité dé Provence, 1982, France

[83] Montanari L., Geologia del Monte Pellegrino, Riv-
ista Mineraria Siciliana, 1965, 88-90 and 91-93, 3-
61

[84] Bernoulli D., Jenkyns H.C., Alpine, Mediterranean

271




Sequence stratigraphy of a Mesozoic carbonate platform-to-basin system in western Sicily

272

and Central Atlantic Mesozoic facies in relation to
the early evolution of the Tethys, Modern and An-
cient Geosynclinal Sedimentation, Dott R.H., Shaver
R.H. (Eds.), SEPM Spec. P, 1974, 19, 129-160

[85] Castellarin A., Evoluzione paleotettonica sinsedi-
mentaria del limite fra la piattaforma veneta e il ba-
cino Lombardo a Nord di Riva del Garda. Giornale
di Geologia, 1972. 38: 11-212

[86] Patacca E., Scandone P., Giunta G. and Liguori V.,
Mesozoic paleotectonic evolution of the Ragusa zone
(Southeastern Sicily), Geologica Romana, 1979, 18,
331-369

[87] Jenkyns, H.C., Growth and disintegration of a car-
bonate platform. Neues Jahrbuch fiir Geologie und
Paldontologie Monatshefte, 1970, 6, 325-344

[88] Jenkyns, H.C., The genesis of condensed sequences
in the tethyan Jurassic. Lethaia, 1971, 4, 327-352

[89] Eberli G., The evolution of the southern continental
margin of the Jurassic Tethys ocean (eastern Alps,
Switzerland). Sedimentology, 1988, 34, 363-388

[90] Alvarez W., Pattern of extensional faulting in pelagic
carbonates of the Umbria-Marche Appennines of
central Italy. Geology, 1990, 18, 407-410

[91] Santantonio M., Facies associations and evolution of
pelagic carbonate platform basin systems — Exam-
ples from the Italian Jurassic, Sedimentology, 1993,
40, 1039-1067

[92] Santantonio, M., Pelagic carbonate platforms in the
geologic record: their classi fccation, and sedimen-
tary and paleotectonic evolution. Am. Assoc. Petr.
Geol. B., 1994, 78, 122-141

[93] Martire L., Bertok C., The Jurassic margin of a plat-
form and its Cretaceous evolution, In Santantonio
M. (Ed.), 6 International Simposium on the Juras-
sic System, General Field Trip Guidebook, 189-195,
19-22 settembre 2002, Palermo

[94] Basilone L., Mesozoic tectono-sedimentary evolu-
tion of the Rocca Busambra (western Sicily). FIST-
Geoitalia 2007, Sesto Forum lItaliano di Scienze
della Terra, 12-14 Settembre 2007, Rimini, Epitome
2, 403

[95] Basilone L., Mesozoic tectono-sedimentary evolu-
tion of the Rocca Busambra (western Sicily), Facies,
2009, 55, 115-135

[96] Basilone L., Cicli di Facies Trasgressivo-Regressive
nella Successione Mesozoica Imerese dei Monti di
Termini Imerese (Sicilia centro-settentrionale), In:
Catalano R, Lo Cicero G. (Eds.), La Sicilia occiden-
tale, 79" Congresso della Societa Geologica Ital-
iana, 1998, 61-70, Palermo

[97] Basilone L., Stratigrafia fisica e facies dei depositi
carbonatici mesozoici di piattaforma-bacino della

Sicilia nord-occidentale, PhD Thetis, 227, Napoli
and Palermo Universities, Italy, 2000

[98] Basilone L., Lo Cicero G. Sequence Stratigraphy
of Mesozoic Carbonate Platform-to-Basin System in
Nortwestern Sicily, In: Roure F., Swennen R. (Eds.),
Deformation, fluid flow and reservoir appraisal in
foreland fold and thrust belts, AAPG-IFP Hedberg
Research Conference, Abstract volume, 6-9, May 14-
18, 2002 Palermo-Mondello (Sicily, Italy)

[99] Van Wagoner J.C., Posamentier HW., Mitchum RM.,
Vail PR, Sarg J.F., Loutit T.S. et al, An Overview
of the Fundamentals of Sequence Stratigraphy and
key definitions. In: Wilgus C.K., Hasting B., Ross C.,
Posamentier HW.,, Van Wagoner J., Kendall C. G. St.
C. (Eds.), Sea level change: an integrated approach.
SEPM Spec. P, 1988, 42, 39-45

[100] Duval B.C., Cramez C., Vail P.R,, Stratigraphic cicles
and major marine source rocks. In: P.C. de Gracian-
sky, J. Hardenbol, T. Jacquin, P.R. Vail, Mesozoic
and Cenozoic Sequence Stratigraphy of European
Basins, SEPM Spec. P, 1998, 60, 43-52

[101] Jacquin T., de Graciansky P.C., Major Transgres-
sive/Regressive Cycles: The stratigraphic signature
of European Basin Development. In: P.C. de Gra-
ciansky, J. Hardenbol, T. Jacquin, P.R. Vail (Eds.),
Mesozoic and Cenozoic Sequence Stratigraphy of
European Basins, SEPM Spec. P, 1998, 60, 15-30

[102] Jacquin T., Vail PR, Shelfal accommodation as a
major control on carbonate platforms, B. Soc. Geol.
Fr., 1995, 166, 423-435

[103] Jacquin T, de Graciansky P.C, Transgres-
sive/Regressive (second order) Facies Cycles:
The effects of tectono-eustasy, In: P.C. de Gracian-
sky, J. Hardenbol, T. Jacquin, P.R. Vail, Mesozoic
and Cenozoic Sequence Stratigraphy of European
Basins, SEPM Spec. P., 1998, 60, 31-42

[104] Carannante G., Cerchi A., Simone L., Chlorozoan ver-
sus foramol lithofacies in Upper Cretaceous rudist
limestones. Palaeo, 1995, 119, 137-154

[105] Vail P.R.,, Mitchum R.M., Thompson S., Il Global cy-
cles of relative changes of sea level. In Payton C.E,,
ed., Seismic stratigraphy-application to hydrocarbon
exploration, AAPG Memoir., 1977, 26, 83-97

[106] Posamentier HW., Jervey MT., Vail PR, Eustatic
controls on clastic deposition 1-Conceptual Frame-
work. In: Wilgus C., Hasting B., Ross C., Posamen-
tier H., Van Wagoner J., Kendall C. G. St. C. (Eds.),
Sea level change: an integrated approach, SEPM
Spec. P, 1988, 42, 109-122

[107] Hallam A., Secular changes in marine inundation of
Ussr and North America through the Phanerozoic,
Nature, 1977, 269, 769-772



Luca Basilone

[108] Haq B.U., Hardenbol J., Vail P.R., Cronology of fluc-
tuating sea level since the Triassic, Science, 1987,
235, 1156-1167

[109] Pitmann W.C., Relationship between eustacy and
stratigraphic sequences of passive margins, Geol.
Soc. Am. Bull,, 1978, 89, 1389-1403

[110] Cloetingh S., Intraplate stresses: A new tectonic
mechanism for fluctuation of relative sea level. In:
Wilgus C.K., Hasting B., Ross C., Posamentier HW,,
Van Wagoner J., Kendall C. G. St. C. (Eds.), Sea
level change: an integrated approach. SEPM Spec.
P., 1988, 42, 617-621

[111] Cloetingh S., Tectonics and sea-level changes: a
controversy? In: Muller DW., McKenzie J.A., Weis-
sert H. (Eds.), Controversies in modern Geology.
London, Academic Press, 1991, 249-277

[112] Steel R, Triassic-Jurassic megasequence stratigra-
phy in the northern North Sea, rift to postrift evo-
lution, In: Parker J.R. (Ed.), Petroleoum Geology of
Northwest Europe, Bath Proceedings of the 4th con-
ference: London, Geologica Society, 1993, 1, 291-
315

[113] Graciansky de, P. C, Dardeau, G. Dumont, T,
Jacquin, T, Marchand, D. Mouterde, R, Vail
P.R., Depositional sequence cycles, transgressive-
regressive facies cycles, and extensional tecton-
ics; example from the southern subalpine Jurassic
basin, France, Bulletin de la Societe Geologique de
France, 1993, 164, 709-718

[114] Miall A.D., Stratigraphic sequences and their
chronostratigraphic correlation. J. Sediment. Geol.,
1991, 61, 497-505

[115] Watts A. B., Isostasy and Flexure of the Lithosphere,
Cambridge University Press, 2001

[116] Schlager W., Depositional bias and environmental
change. Important factors in sequence stratigraphy.
Sedimentology, 1991, 70, 109-130

[117] Schlager, W., Accommodation and supply - A dual
control on stratigraphic sequences, Sediment. Geol.,
1993, 86, 111-136

[118] Bertotti G., Picotti V., Bernoulli D., Castellarin A.,
From rifting to drifting: tectonic evolution of the
South-Alpine upper crust from the Triassic to Early
Cretaceous. Sediment. Geology, 1993, 86, 53-76

[119] Bertotti G., Early Mesozoic extension and Alpine
shortening in the western Southern Alps: the ge-
ology of the area between Lugano and Menaggio
(Lombardy, Northern Italy). Memorie di Scienze Ge-
ologiche (Padova), 1991, 19, 129-160.

[120] Winterer, E.J., Bosellini, A.,Subsidence and Sedi-
mentation on a Jurassic Passive Continental Margin
(Southern Alps, Italy). AAPG Bull., 1981, 65, 394-

421

[121] McKenzie D., Some remarks on the development of
the sedimentary basins, Earth and Planetary Sci-
ence Letters, 1978, 40, 25-32

[122] Dercourt |., Zonenshain L. P, Ricou L. E., Kazmin
V. G, Le Pichon X, Knipper A. L. et al., Geologic
evolution of the Tethys belt from the Atlantic to the
Pamirs since the Lias. Tectonophysics, 1986, 123,
241-315

[123] Dercourt )., Gaetani M., Vrielynck B., Barrier E.,
Biju-Duval B., Brunet M.F. et al, Atlas Peri-
Tethys, Paleogeographical maps. CCGM/CGMW,
Paris, 2000, 24 maps and explanatory notes: [-XX,
1-269

[124] Stampfli, G.M., Mosar, J., Favre, P, Pillevuit,
A., Vannay, J.-C, Permo-Mesozoic evolution of
the western Tethyan realm: the Neotethys/East-
Mediterranean connection. In: Ziegler, PA,
Cavazza, W., Robertson, A.H.F., Crasquin-Soleau, S.
(Eds.), PeriTethys memoir 6: Peritethyan rift/wrench
basins and passive margins. IGCP 369 Mémoires du
Museum National d'Histoire Naturelle, Paris, 2001,
51-108

[125] Strasser A, Milankovitch cyclicity and high-
resolution sequence stratigraphy in lagoonal-
peritidal carbonates (Upper Tithonian-Lower Berri-
asian, French Jura Mountains). In: De Boer PL,
Smith D.G. (Eds.), Orbital Forcing and Cyclic Se-
quences. International Association of Sedimentolo-
gists, Special Publication, 1994, 19, 285-301

[126] Strasser A., Hilgen F.J., Heckel PH., Cyclostratig-
raphy - concepts, definitions, and applications,
Newsletters Stratigraphy, 2006, 42, 75-114

273






