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MESOZOIC PALEOTECTONIC EVOLUTION OF THE RAGUSA ZONE (SOUTHEASTERN SICILY)

The Ragusa zone is a gently deformed sector of the African continental margin which during late Neogene times
played the rdle of the foreland of south-verging décollement nappes. In the field, mainly Tertiary carbonate rocks
and mafic volcanites are exposed, but the subsurface has been extensively investigated by oil exploration and several
boreholes crossed thick Mesozoic-Tertiary sequences. Upper Triassic dolomites are the deepest horizon which has been
reached by drilling, so that no data are available on the beginning of the Alpine history in Southern Sicily.

Our research reveals that this crustal sector underwent during the Mesozoic the typical evolution of a sunken con-
tinental margin, showing close similarities with many other paleogeographic domains located along the periadriatic sector
of the African continental margin. Most of these domains, however, have been strongly deformed during the Alpine
compression, so that any paleotectonic reconstruction preliminarily needs an accurate palinspastic restoration. In the
Ragusa zone, on the contrary, shape and dimension of the original paleogeographic domains are still preserved, since
no significant crustal shortening has modified the area. Such suitable conditions, together with the abundance of avail-
able data coming from oil exploration, allowed us to reconstruct depositional environments and their differentation in
space and time induced by the paleotectonic activity to a real scale.

During Late Triassic the Ragusa zone was characterized by sedimentary environments comparable with modern tidal
flats. An intertidal algal flat uniformely extended over the whole area during Norian time, while a more complex depo-
tional setting developed in the upper part of the Rhetian (fig. 60) and two main paleogeographic domains individualized:
the Siracusa belt and the Ragusa belt. The first was characterized by shallow-marine conditions with an open circula-
tion; the second appears as a sheltered sedimentary environment with a complex system of channels and ponds bor-
dered northwards and eastwards by beach ridges.

In early Hettangian time (fig. 51) a severe phase of synsedimentary faulting dissected the Triassic platform; the
faulting was accompanied by fissural mafic volcanism (fig. 53). A continuous moderate subsidence compensated by
deposition allowed the persistence of shallow-water conditions in the Siracusa belt; a strongly subsiding basin, on the
contrary, established to the south, where thousands of metres of turbiditic deposits accumulated (fig. 61).

During the Sinemurian-Lotharingian, the inner edge of the Siracusa carbonate-platform was activated by WSW-
ENE and NW-SE faults, and a prism of shelf-derived resediments accumulated along the steep slopes (figs. 62,63).
During middle Liassic, tension faults dissected also the carbonate-platform body, producing sinking of blocks; at the
end of Domerian time the entire Siracusa platform was drowned below the photic zone (hg. 64).

In the Toarcian-Bathonian time span the tectonic activity did not play an important réle and WSW-ENE and
NW-SE persisting trends are still manifested by the facies boundaries and by the orientation of the most subsiding areas.

By the end of Middle Jurassic a renewal of the synsedimentary tectonics was accompanied by new submarine
volcanic activity, and isolated edifices developed in correspondence of the intersections of the main faults (figs. 54,55).
During Late Jurassic times, the sedimentation was controlled by a moderate subsidence of the whole area and by modi-
fications of the bottom topography induced by the growth of volcanic sea-mounts (fig. 65).

At the beginning of the Tithonian the volcanic activity ceased and no signs of synsedimentary tectonics are rec-
ognizable for a long time. The facies distribution, however, (figs. 66, 67) still reflects the physiography resulting from
the Middle-Upper Jurassic modifications of the bottom relief. From Tithonian until Turonian time, the whole Ragusa
zone underwent only moderate subsidence which caused a gradual expansion of the basinal areas appearing at this time
as a gently slanting depression in the central part of the studied region (figs. 56, 57).

During Senonian tensional faults once again dissected the Ragusa zone. Isolated volcanic edifices developed at the
intersections of the main faults, as it was the case during Middle-Upper Jurassic (fig. 59). Some of them reached
the photic zone, as indicated by rudistid reefs on their top. The synsedimentary tectonic activity increased during Late
Senonian, until spectacular gravity-slide phenomena occurred during Paleocene and Eocene times.

* G. Giunta and V. Liguori partecipated in the first step of this work, by sampling cores and cuttings and by con-
tributing to a preliminar examination of logs and thin sections. )
Consiglio Nazionale delle Ricerche. Progetto Finalizzato Geodinamica, contribution n® 298.

GEOLOGICA ROM., 18 (1979): 331-369, 67 fig., 1 tab., 5 tav. f.t., Roma.
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Geological outline

The Gela-Catania line, marking the front of
south-verging décollement nappes, divides Sicily
into two structural regions (fig. 1): a northern fold-
ed belt, consisting of a pile of thrust sheets, and
a southern stable area where weakly deformed Ter-
tiary deposits and mafic volcanites are exposed (see
Servizio GeoLogico D'ItaLia, 1976). In this pap-
er the latter is named the Ragusa zone.

The deformed belt is considered as the eastern-
most segment of the south-verging Neogene Magh-
rebian chain {SCANDONE et al., 1974; Amopio Mo-
RELLI et al., 1978), whilst the Ragusa zone is in-
terpreted as a gently deformed sector of the African
continental margin (FiwerT and MoreLLi, 1973;
SCANDONE et al., 1974; BarBERI ¢ al., 1974). The
latter played the rdle of the foreland during Ter-
tiary times, when the front of the Alpine compres-
sion reached the most external domains, and the
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frontal part of the chain overthrust the northern
margin of the Ragusa zone (fig. 2). The last severe
phase of orogenic tramsport occurred after early
Pliocene times; the amount of horizontal displace-
ment of the front of the chain was of several tens
of kilometres. The sediments filling the inner
(northern) portion of the Upper Miocene-lower
Pliocene foredecp were also involved in the oro-
genic transport; the greatest part of the foredeep

northern margin of the Ragusa zone, with throws
increasing towards the NW, that is, towards the
front of the chain. The sinking obviously contin-
ued also beneath the outer margin of the chain, in
that the thickness of the allocthonous sheets al-
ready reaches 3 kilometres at about 15 kilometres
behind the front. The same trend is recognizable
by off-shore seismic reflection profiles.
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Fic. 1 — Structural sketch of Sicily. The Gela-Catania line marks the front of allochthonous sheets which over-

thrust the Ragusa foreland during Pliocene time. The large negative anomalies (Caltanissetta trough) correspond o

the axis of the uppermost Miocene-Pliocene foredeep, today buried beneath the front of the chain, 1) Upper Cre-

taceous limestones; 2) Upper Cretaceous mafic volcanites; 3) Paleogene and Neogene calcarenites and marls; 4) Neo-

gene mafic volcanites of the Iblei Mountains; 5) Messinian-Lower Pliocene deposits; 6) «neoauthochtonous » Upper

Pliocene-Quaternary deposits; 7) front of the south-verging Neogene Maghrebian nappes; 8) front of the south-
verging Paleogene Peloritani nappes; 9) main faults. Bouguer gravity anomalies from AGIP (1978).

— Schema strutturale semplificato della Sicilia. La linea Gela-Catania segna il fronte della catena, che nel Pliocene
raggiunge il margine settentrionale della zona ragusana. L’area marcata da forti anomalie negative (fossa di Caltanis-
setta) corrisponde all’asse dell’avanfossa miocenico superiore-pliocenica, oggi sepolta sotto le coltri zlloctone della
catena. 1) calcari del Cretaceo superiore; 2) vulcaniti basiche del Cretaceo superiore; 3) calcareniti ¢ marne paleo-
geniche ¢ neogeniche; 4) vulcaniti basiche neogeniche dei Monti Iblei; 5) depositi del Messiniano e del Pliocene in-
feriore; 6) depositi neoautoctoni del Pliocene superiore-Quaternario; 7) fronte delle falde neogeniche maghrebidi, a
vergenza meridionale; 8) fronte delle falde paleogeniche dei Monti lfelorltaru, o vergenza meridionale; 9) faglie prin-
cipali. Le anomalic di Bouguer sono tratte dalla Carta Gravimetrica della Sicilia, AGIP (1978) edita dal Servizio
Geologico d’'Italia.

MAGHREBIAN THRUST SHEETS

CALTANISSETTA TROUGH RAGUSA ZONE
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Fic. 2 — Idealized cross-section of Sicily showing the southern foreland dipping beneath the allochthonous sheets of
the chain. The estimated crustal thickness of the stable ares, including the sedimentary cover, is at around 30 kilo-
metres. The basement of the Ragusa zone is a typical continental crust; a crustal mélange is hypotized under the
thrust sheets of the chain. Roots are thinned in the north, towards the Tyrrhenian Sea. 1) Pliocene and Quaternary
deposits of the Ragusa zone; 2) basement and Mesozoic-Tertiary sedimentary cover of the Ragusa zone; 3) chaotic
« Argille Varicolori » nappes, ¢ external flysch » and Upper Miocene-Pliocene allcchthous deposits; 4) parautochthon-
ous () Sciacca zone; 5) Sicanian units; 6) Trapanese units; 7) Imerese units; 8) Panormide units; 9) Sicilide units;
10) Longi-Taormina, Fondachelli and Mandanici units; 11) Aspromonte units.

— Sezione shematica attraverso la Sicilia mostrante I'avampaese ragusano immergente sotto le coltri della catena. Lo
spessore crostale dell’area stabile, comprensivo della copertura sedimentaria mesozoice-terziaria, & intorno ai 30 chilo-
metri. Per le caratteristiche geofisiche il basamento della zona ragusana ¢ interpretato come una tipica crosta conti-
nentale; sotto le coltri della catena, invece, € ipotizzata la presenza di un mélange crostale con assottigliamento delle
radici verso nord, in direzione del Mar Tirreno. 1) depositi pliocenici € quaternari della zona ragusana; 2) basamento
¢ copertura sedimentaria mesozoico-terziaria della zona ragusana; 3) coltri di ¢ Argille Varicolori» caotiche, flysch
esterni e depositi alloctoni del Miocene superiore-Pliocene; 4) zona parautoctonz (?) di Scizcca; 5) unitd sicane; 6)
unitd trapanesi; 7) uniti imeresi; 8) unitd panormidi; 9) unity sicilidi; 10) unitd di Longi-Taormina, Fondachelli e
Mandanici; 11) unitd dell’Aspremeonte.
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deposits, on the contrary, was tectonically buried
beneath the outer margin of the chain. This com-
pressional phase was responsible for a gentle fold-
ing of the sedimentary sequence in the Ragusa
zone. During Late Plhocene-Pleistocene time the
area was affected by tensional faulting with tilting
of blocks; at the same time, huge olistostromes
were gliding towards the Ragusa zone from the
mobile front of the chain. The fault systems have
both SW-NE 2nd NW-SE directions. The SW-
NE trending system caused sinking along the

Problems concerning the original spatial rela-
tionships between the continental domains involv-
ed in the orogenic transport and the Ragusa zone
are not yet completely resolved. However, it seems
likely that the Ragusa zone was connected north-
wards with the Sciacca zone. From a N-S palin-
spastic cross section (fig. 3) it can be seen that a
dissected contineatal margin hundreds of kilome-
tres wide (restored by smoothing out the thrust
sheets of the chain) separated the Ragusa zone
from those 1calms which during Late Jurassic
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faced the Tethys Ocean (SCANDONE et al., 1974;
AMoDIO MORELLI ef al, 1978; CataLano and
D’Arcenio, 1978). It is more difficult to define
where and how far the Ragusa zone extended
castwards, towards the Tonian Sea. It undoubtedly
reached the Siracusa-Malta escarpment (CHAYES ez
al., 1979) but we do not know if it continued even
further east, beneath the Neogene-Quaternary se-
diments of the Messina abyssal plain.

The Ragusa zone has been extensively investi-
gated by otl exploration. The crystalline basement
has never been reached by drilling; however the
geophysical characteristics point to a typical conti-
nental crust (CassiNis ef al., 1969; GiesE and Mo~
RELLE, 1973). A thick Mesozoic-Tertiary sedimenta-
ry cover, on the contrary, was penetrated by sev-
eral boreholes. The Mesozoic sequence is made
of Upper Triassic shallow water dolomites over-
lain by Jurassic and Cretaceous basinal deposits;
volcanic episodes occur throughout the whole se-
quence. At the surface, only scattered and small
outcrops of Upper Cretaceous carbonates and ba-
salts are exposed. The Tertiary terranes consist of
basinal to shallow-water calcarenites and subordi-
nate marls and clays. These sediments interfinger
with mafic volcanites in the Mt. Iblei region.

Our research on*the Ragusa zone shows that,
during Mesozoic time, this crustal sector under-
went the typical evolution of a passive, Atlantic-
type continental margin, showing close similarities
with many other paleogeographic domains located
along the periadriatic sector of the African conti-
nental margin (BERNOULL! and JewkyNns, 1974;
BErNoOULLE e al., 1979). Most of these domains,
however, have been strongly deformed during the
Alpine compression, so that any paleotectonic re-
construction preliminarily needs an accurate palin-
spastic restoration. By contrast, in the Ragusa
zone, shape and dimension of the original paleo-
geographic domains are still preserved, since the
area was not significantly shortened. These fa-
vourable conditions, together with the abundance
of available data coming from oil exploration,
allow a precise reconstruction of the paleotectonic
and sedimentary evolution of this crustal sector
during Mesozoic time-span. An additional accu-
rate analysis on the Tertiary deposits, however,
would be necessary to obtain a complete picture
of the evolution of the Ragusa foreland. In any
case, we think that the term « Ragusa Platform »
used by many geologists should be abandoned. The
«Ragusa Platform» was often considered as part
of the Apulia Platform, which is characterized by
a thick sequence of shallow-water carbonates. Al-
though these zone played an analogous réle in the
orogenic history of the Calabrian Arc (both of
them, together with the north-western part of the

Tonian Sea, were part of the foreland of the Magh-
rebian-Apennine chain), nevertheless they under-
went a very different paleotectonic evolution dur-
ing Mesozoic times. To try to connect them di-
tectly (see, e.g. CAIRE, 1970) would mean to over-
simplify the problem of the nature of the crust un-
der the lonian Sea. Another over-simplification is
the assumption that the pelagic facies of the Jurassic
deposits of the Ragusa zone prove their closeness
to an oceanic lonian area (Hsth, 1977). Indeed,
Triassic and Jurassic sea-ways founded on thinned
continental crust were common features in the
circum-Mediterranean tregion alse within domains
hundreds of kilometres far from oceanic realms
(ScanponE, 1975; Lauescrer and BERNOULLI, 1977).

Stratigraphy and facies analysis

Introduction

Petroleum geologists usually distinguish two kinds
of sequence in the Mesozoic of the Ragusa zone:
the «Siracusa facies» and the «Ragusa facies »
(En1, 1969). The first type of sequence would be
represented by Upper Triassic-Upper Cretaceous
bioclastic carbonates; the second one by Upper
Triassic shallow-water dolomites, Upper Triassic-
lower Liassic « Black Shales » and by middle Liassic-
Upper Cretaceous carbonates and marls, the latter
indiczting open-marine depositional conditions.

A revision of a large number of cores and cutt-
ings from most of the selected boreholes (figure
in Plate 5), together with a re-interpretation of the
electric logs, improved the knowledge of the Meso-
zoic paleotectonic evolution in Southern Sicily.
We shall also distinguish a Siracusa belt and a
‘Ragusa belt, eventhough merely during Late Trias-
sic-middle Liassic time-span when two well-defined
paleogeographic zones were actually developed in
the studied region. The distinction was particu-
larly evident during the Hettangian-Sinemurian,
when a strongly subsiding basin, developed in the
southern part of the area (Ragusa belt), was bor-
dered northwards and eastwards by a persistent
shallow-water carbonate platform (Siracusa belt).
The differences became shaded towards the end of
the middle Liassic, when the carbonate platform
sunk below the photic zone.

The lithostratigraphic nomenclature usually ap-
plied in Sicily by petroleum geologists comes from
Ri¢o and Bareier1 (1959) and Scammot D1 Frrep-
BERG (1965). We have been obliged to abandon
most of the traditional formational names, as they
were derived from three different lithostratigraphic
groups: the Longi-Taormina, the Trapanese and
the Ragusa groups. The first two groups belong
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to paleogeographic realms (fig. 3) characterized by
paleotectonic evolution and orogenic history very
different from those of the Ragusa zone, and are
today represented in distinct thrust sheets of the
chain (fig. 2). Moreover, some new lithostrati-
graphic units are introduced. The comparative
Table 1 presents both the traditionally adopted
nomenclature and that proposed in this paper, as
well as the age range of the single formations.
The aim of this paper is to outline the Meso-
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Tas. 1 — Synopsis of the Mesozoic rock-units in the

Ragusa zone.

— Quadro sinottico delle unitd litostratigrafiche meso-
zoiche della rona ragusana.

zoic evolution of South-Eastern Sicily by cor-
relating depositional environments, paleotectonic ac-
tivity and distribution of the volcanism. A de-
scription of the single lithestratigraphic units,
electric logs (Plates 1,2) and columnar sections (Pla-
tes 2-4) of some selected boreholes, isopach (figs.
50-59) and facies distribution (figs. 60-67) maps,
and restored cross-sections (Plate 5) are reported.
Future research will be directed towards a better
knowledge of the volcanism, by defining the petro-
logical and geochemical characteristics of the prod-
ucts, as well as by investigating the relationships

between the synsedimentary faulting and the vol-
canic activity.

Gela Fermation (Norian-Rhetian)

The Trisssic dolomites reached by drilling in
the Ragusa zone are subdivided in this paper into
two lithostratigraphic units: the Gela Formation
and the Naftia Formation. These dolomites have
usually been included by petroleum geologists into
the Taormina Formation (see Rico and Bareeri,
1959). This name should not be used in the Ra-
gusa zone, since it derives from dolomites belon-
ging to the Longi-Taormina Unit of Amopio Mo-
RELLI et al. (1978).

Synonymies: Taormina Formation p.p. of Rico
and Barzieri (1959)

Source of name: Gela well No 32, located NE of
Gela

Geographic coordirates: Lat. 37005 06 N; Long.
1050’ 48” E

Operating Company: AGIP Mineraria

Date of drilling: 7/11/59 - 19/4/60

Total depth: 3596.30 metres

Ground elevation: 19.0 metres

The Gela Formation was crossed in the type-
well from 3380 metres to the final depth of the
drilling. The lower boundary is unknown, as in
the whole Ragusa zone, whereas the upper boundary
is defined by the base of the Naftia Formation.
"This boundary is gradational. A detailed descrip-
tion of the Triassic dolomites drilled in the type-
well is available in MATTAVELLI et al. (1969). The
authors distinguish three facies: Stromatolitic Do-
lomite, Tan Dolomite and White Dolomite. We
attributed the first lithofacies to the Gela Formation
and the latter ones to the Naftia Formation.

Besides the type-well, the Gela Formation was
recognized in the wells Catania 10, Francofonte
1 Giarratana 1. Licodia 1, Melilli 1, Naftia 1,
Noto 1, Note 2, Ragusa 1, Ragusa 45, Siracusa 1,
Vittoria 1, and Vizzini 1. The sequence entirely
consists of white dolomites and dolomitic limestones
of tidal flat environment; sporadic layers of mafic
volcanites (alkalic basalts, CrisToFoLINI, 1966) were
also drilled in the Gela 32, Licodia 1, Noto 1,
Ragusa 45 and Viezini 1 wells. In the Ragusa
belt, the Gela dolomites are overlain by Norian-
Rhetian dolomites and evaporites of the Naftia
Formation. The zge is probably Norian; the thick-
ness is at least 3000 metres (Ragusa 45). In the
Siracusa belt, on the contrary, the Gela Formation
is overlain by lower-middle Liassic limestones of
the Siracusa Formation. Micropaleontological data
suggest a Norian-Rhetian age in this area; the
thickness of the Rhetian portion is around 800
metres (Siracusa 1).

The Noriaz part of the Gela Formation is every-
where represented by a monotonous sequence of
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white loferitic dolomites (fig. 4) which characte-
ristically appear banded by algal layers varying in
thickness from a few centimetres to some decime-
tres. The algal levels are frequently represented
by stromatolite horizons (fig. 5) and, in some
places, by layers with well preserved Cyanophy-
ceae probable Cayeuxia) occurring both as nodular

Fig. 5 — Algal stromatolite
from the Norian dolomites of
the Gela Formation. Presence
of laminoid fenestrae with geo-
petal internal sediment and/or
drusy dolomite infillings. Lico-
dia well N° 1, 1530 m; thin
section, x 6.

— Stromatolite algale prove-
niente dalle dolomie noriche
della Formazione Gela. Sono
ben sviluppate strutture fene-
strali a disposizione parallela,
con le cavita riempite da sedi-
mento geopetale e/o da un mo-
saico di dolosparite. Pozzo Li-
codia 1, 1530 m; sezione sot-
tile, x 6

Fic. 4 — Algal loferitic dolomite from the Norian part of
the Gela Formation. Fenestrae of varying shapes and dime-
nsions are filled with sparry dolomite and only locally with
fine-grained bioclastic packstone/grainstone showing inverse
grading. Giarratana well N° 1, 1697 m; thin section, x 6.

— Dolomia loferitica algale proveniente dalla parte no-

rica della Formazione Gela. Le cavita, di varie dimen-

sioni e forma, sono generalmente riempite da un mosaico

di dolosparite e localmente da un packstone/grainstone

bioclastico a gradazione inversa. Pozzo Giarratana 1,
1697 m; sezione sottile, x 6.

and crustose growth forms. Ostracods, Lagenidae
and arenaceous Foraminifera (Aulotortus, Ammo-
discidae) are sometimes trapped within the algal
films. The algal layers alternate with bioclastic
ones. These latter are represented by wackestones/
packstones with peloids, lumps, small oncoids,
rounded intraclasts, badly-preserved arenaceous
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F16. 6 — Calcrete deposit from
the upper part of the Gela
dolomites in the Ragusa belt.
Vadose pisolites and fragments
of laminated crusts are cement-
ed by a sparry dolomite mosaic.
Francofonte well N° 1, 1576 m;
thin section, x 9.

— Deposito calcretico della par-
te alta della Formazione Gela
nel dominio ragusano. [ vuoti
tra le pisoliti vadose e i fram-
menti di croste carbonatiche
sono parzialmente riempiti da
cristalli euedrali di dolomite.
Pozzo Francofonte 1, 1576 m;
sezione sottile, x 9.

Foraminifera (Ataxophragmiidae, Ammodiscidae),
ostracods, gastropods, pelecypods, fragments of
Cyanophyceae and Aeolisaccus-like forms. Fragments
of stromatolites are also present as clasts in occa-
sional intraformational breccias. Uniformity and
nature of sedimentary features testify homogeneous
intertidal conditions over the whole study area.
The upper_part of the Gela Formation in the
Ragusa belt is characterized by widely developed
calcrete levels (fig. 6) which suggest a progressive
change from intertidal to supratidal conditions.
The Rhetian portion of the Gela Formation,
present only in the Siracusa belt, is represented by
porous white dolomites and dolomitic limestones
(thickness: about 200 metres) followed by white
calcarenites (thickness: about 600 metres). The

lower part of the sequence is constituted by an
irregular alternance of:

— algal mat dclomites and Thaumatoporella bound-
stones displaying small irregular fenestrae;

— bioclastic packstones with Thaumatoporella re-
mains and associated Dasycladaceae, Involutina,
Tolypammina ( ?), bivalve fragments, fully micritized
bioclasts and rare small Frondicularia. The Thau-
matoporella thalli and part of the calcite-micrite

matrix appear patchily recrystallized into sparite;

bioclastic wackestones with small gastropods,
Imolutma, Meandrospira, Trochammina, Ammodi-
scidae, scattered ostracods and Lagenidae. Bioclasts
are characteristically preserved as moulds geo-
petally filled by dolomicritic sediment (fig. 7).

F1G. 7 — Porous dolomite from
the Rhaetian part of Gela For-
mation. Bioclastic wackestone
with early diagenetic vugs and
fossil moulds (gastropods and
some Foraminifera) showing
geopetal filling. The upper part
of the large cavities is only
partly filled with sparry dolo-
mite. Siracusa well N° 1,
3000 m; thin section, x 9.

— Dolomia porosa proveniente
dalla parte retica della Forma-
zione Gela. Wackestone biocla-
stico con cavita da diagenesi
precoce e da dissoluzione riem-
pite geopetalmente da un fine
sedimento peloidico. La parte
alta delle cavita piu grandi &
riempita solo parzialmente da
cristalli di dolomite. Pozzo Si-
racusa 1, 3000 m; sezione sot-
tile, x
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The overlying calcarenites are more or less re-
crystallized bioclastic packstones and grainstones
with rounded algal remains (chiefly Dasycladaceae),
Triasina, Involutina, Frondicularia cf. woodwardi,
ostracods, Aeolisaccus-like forms and large frag-
ments of gastropods, bivalves and echinoderms.
Bioclasts are frequently micritized; in some places
they apgear also as moulds filled with blocky
calcite (fig. 8).

The sedimentary features in the lower part of
the Rhetian sequence suggest persistence of inter-
tidal conditions. Shallow subtidal conditions with
open marine circulation were reached higher up in
the section at the transition from the dolomites
to the calcarenites.

Naftia Formation (Norian p.p.-Rhetian)

We propose the term Naftia Formation for a
sequence of brownish dolomites associated with
evaporites which overlie the Gela Formation every-
where in the Ragusa belt. The wide extent and
the distinctive sedimentary features justify in our
opinion, the introduction of a new formation.
Synonymies: Taormina Formation p.p. of Rico and
Barsier1 (1959)

Source of name: Naftia well N° 1, located SSW of
Ramacca

Geographic Coordinates: Lat. 37°19’ 38” N; Long.
2013’34 E .

Operating Company: AGIP Mineraria

Date of drilling: 18/11/57 - 23/3/58

Total depth: 2052.70 metres

Ground elevation: 114 metres

The Naftia Formation was crossed in the type-
well between 1750 and 1930 metres. The lower
boundary with the Gela Formation is gradational;
the upper one with the Noto Formation is sharp.

Besides the type-well, the Naftia Formation has
been recognized in the wells: Acate 1, Acate 2,
Acate 3, Avola 1, Belliscala 1, Buccheri 1, Buccheri
2, Chiaramonte 1, Comiso 1, Comiso 2, Comiso 3,
Cono 1, Francofonte 1, Francofonte 2, Frigintini 1,
Gela 1, Gela 32, Giarratana 1, Grammichele 1,
Licodia 1, Margherita 1, Mineo 1, Modica 1,
Modica 2, Monterosso S1, Naftia 2, Noto 1, Noto 2,
Palazzolo 1, Piazza Armerina 1, Ponte Dirillo 1,
Ponte Olivo 1, Pozzillo 1, Ragusa 1, Ragusa 45,
S. Matteo 1, S. Croce Camerina 2, Santo Pietro 1,
Sigona Grande 1, Streppenosa 1, Troitta 1, Vit-
toria 1, Vittoria 2, Vittoria 3 and Vizzini 1.

The sequence consists of dolomites with anhy-
drite lenses and nodules (Tan Dolomite facies and
White Dolomite facies of the Taormina Formation
in MATTAVELLI et al., 1969), originated in a supra-
tidal-intertidal zone with sporadic evaporitic epi-
sodes. The age is Norian p.p. - Rhetian p.p. In
the drillings which reach the lower boundary (Fran-
cofonte 1, Gela 32, Giarratana 1, Licodia 1, Naftia 1,
Noto 1, Noto 2, Ragusa 1, Ragusa 45 and Vittoria
1) the thickness is 80 metres on average. The
maximum thickness (180 metres) was reached in
the Naftia well No 1. The lower boundary is
the top of the Gela Formation, the upper one the
base of the Noto Formation. Only in the Pozzillo
well No 1 the Naftia Formation is conformably
overlain by lower-middle Liassic limestones of the
Siracusa Formation; the stratigraphic position sug-
gests that the Naftia Formation includes here the
whole Rhetian. Another peculiar case is exhibited
by the Vizzini well No 1 where evaporites and
dolomites were drilled for about 2000 metres. The
anomalous thickness indicates that supratidal con-
ditions began earlier in this zone, so that the Norian

F1c. 8 — Calcarenite from the
Rhetian part of the Gela For-
mation.  Bioclastic packstone
with ill-sorted, partly worn
and partly angular fragments of
gastropods and bivalves, abun-
dant Involutina, more or less
micritized bioclasts and lithoc-
lasts and small arenaceous
Foraminifera. Most of the bio-
clasts are preserved as moulds
completely or partly filled with
sparry calcite. The matrix is in
large part recrystallized into
sparite or microsparite. Incipi-
ent dolomization is manifested
by scattered dolomite rhombs.
Siracusa well N° 1, 2240 m;
thin section, x 9.

— Calcarenite bioclastica della
parte retica della Formazione
Gela. Packstone bioclastico con
frammenti di gasteropodi e bi-
valvi, frequenti esemplari di
Involutina, bioclasti e litoclasti
micritizzati e arrotondati, piccoli
foraminiferi arenacei. La gran
parte dei bioclasti si presenta

disciolta, e le cavita sono completamente o parzialmente riempite da calcite spatica. La matrice micritica ¢ in gran

parte ricristallizzata in sparite o microsparite. Una debole dolomitizzazione ¢ messa in_evidenza da piccoli cristalli
euedrali di dolomite dispersi nel sedimento. Pozzo Siracusa 1, 2240 m; sezione sottile, x 9.
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Fic. 9 — Algal mat dolomite from the Naftia Forma-

tion. The darker laminae are made up of horizontally

grown algal filaments and fine-grained sediment trapped

in the algal film; the light discontinuous layers show

radial filaments. Laminoid fenestrae are generated mainly

by internal solution of the latter. Noto well N° 1, 2673
m; thin section, x 18.

— Dolomia con feltri algali abbastanza ben conservati,
proveniente dalla Formazione Naftia. Le lamine piu
scure risultano costituite da filamenti algali orizzontali
e da un fine sedimento intrappolato nella mucillagine; i
livelli grigio chiari, discontinui, mostrano filamenti a
prevalente disposizione radiale. Le strutture fenestrali
laminoidi sono generate soprattutto dalla dissoluzione di
questi ultimi. Pozzo Noto 1, 2673 m; sezione sottile, x 18.

algal dolomites of the Gela Formation were here
laterally replaced by evaporitic deposits.

In the Ragusa belt the sequence is made up of
alternating brownish algal dolomites (more fre-
quent in the lower part) and crystalline, often
porous, grey and whitish dolomites associated with
dolomitic breccias. The first lithotype consists of
algal mat dolomites (fig. 9) with layers of oncoidal
and/or bioclastic packstones. The algal mat ap-
pears to be constituted by an alternance of dense

Fic. 10 — Whitish porous
dolomite from the Naftia For-
mation. The original texture
has been completely destroyed
and the rock appears as an
irregular dolomite mosaic with
shaded dolomicritic patches.
Unfilled solution cavities are
lined with euhedral dolomite
rhombs. Naftia well N°

1052 m; thin section, x 18.

— Dolomia porosa biancastra
della Formazione Naftia. La
tessitura originaria ¢ stata com-
pletamente distrutta dalla ricri-
stallizzazione, e la roccia si pre-
senta come un mosaico irrego-
lare di dolomite con tracce
sfumate di granuli relitti. Le
cavita da dissoluzione, non com-
pletamente riempite, sono tap-
pezzate da cristalli euedrali di
dolomite. Pozzo Naftia 2, 1052
m; sezione sottile, x 18.

laminae rich in very fine-grained detrital grains
and looser layers showing horizontally grown algal
filaments as well as vertical and locally flabellate
bundles (see MonTyY, 1976). The grey and whitish
dolomites are dolosparites or peloidal dolomicro-
sparites with mere shadows of organic (?) remains
(fig. 10). The associated breccias are coarse wacke-
stones with light angular dolosparite elements of
varying dimensions included in a darker dolomi-
crosparite matrix.
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F1c. 12 — White calcarenite from the Naftia Forma-

tion. A cracked dark loferite layer (algal mat?) is over-

lain by a bio-lithoclastic packstone with Involutina ard

rare Ammodiscidae. 'The bioclasts are characteristically

preserved as moulds. The dolomicrite matrix appears

locally recrystallized into dolosparite. Naftia well N° 1,
1822 m; thin section, x 6

— Doloarenite bianca della Formazione Naftia. Un li-
vello loferitico scuro (feltro algale?) con fratture da
disseccamento & ricoperto da un packstone bio-litocla-
stico con Involutina a rari Ammodiscidi. Le cavita da
dissoluzione dei bioclasti si presentano riempite da spa-
rite e, piu raramente, da un fine sedimento geopetale.
La matrice dolomicritica & localmente ricristallizzata in
dolosparite. Pozzo Naftia 1, 1822 m; sezione sottile, x 6.

In the marginal areas of the Ragusa belt, towards
the Siracusa belt, additional lithologies appear;
they include whitish dolomites consisting of:

— recrystallized peloidal wackestones and pack-
stones characterized by abundant Thaumatoporella
remains and scattered Ataxophragmiidae (fig. 11).
This lithotype occurs mainly in the lower part of
the sequence;

— faintly laminated peloidal packstones with small
ooids and oolites, Ammodiscidae, scattered frag-

Fic. 11 — White dolomite from
the Naftia Formation. Peloidal
packstone with shaded Thauma-
toporella remains. The thalli,
preserved merely as moulds,
appear as light patches of dolo-
sparite and dolomicrosparite.
Giarratana well N° 1, 1684 m;
thin section, x 16.

— Dolomia bianca della For-
mazione Naftia. Packstone con
numerosi fantasmi di Thauma-
toporella. 1 talli, quasi comple-
tamente disciolti, appaiono nella
foto come plaghe irregolari piu
chiare occupate da dolosparite
e dolomicrosparite. Pozzo Giar-
ratana 1, 1684 m; sezione sottile,
x 16.

ments of bivalves, Aeolisaccus-like forms and round-
ed intraclasts. The matrix is recrystallized into
microsparite and sparite;
— bioclastic packstones with abundant Involutina
and some Triasina (?), Ammodiscidae, small arena-
ceous Foraminifera, Aeolisaccus-like forms, frag-
ments of brachiopods, pelecypods and gastropods
(fig. 12).

The above described lithologies wich, as concerns
their fossil contents, display close similarities with
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the Rhetian part of the Gela Formation, mark the
lateral transition from the mainly supratidal de-
posits of the Naftia Formation to the subtidal ones
of the upper portion of the Gela Formation.

Noto Formation (Rhetian)

According to the petroleum geologists the Trias-
sic dolomites of the Ragusa belt are overlain by
an Upper Triassic-lower Liassic sequence of black
shales, named the Streppenosa Formation. In
reality, the Streppenosa Formation Auct. includes
two lithostratigraphic units having different ages
and different depositional meaning. We call the
lower one the Noto Formation and the upper one
the Streppenosa Formation. Their identification is
possible in almost all the wells which reached
these units, since the electric logs show quite dif-
ferent patterns. The Noto Formation partially cor-
responds to the « Estheria or Posidonia zone» of

F1G. 13 — Laminated dolomitic
limestone from the Noto For-
mation. Millimetric alternance
of light calcite-microsparite with
subordinate dolomicrosparite
and dark dolomicrite layers.
The thicker light-coloured lay-
ers are single beds showing in
some places normal micrograd-
ingincrystal size. Theyare inter-
calate with lenticular and wavy
composite bed-sets. Noto well
Ne 1, 2596 m; thin section, x 15.

— Calcare dolomitico laminato
della Formazione Noto. Alter-
nanza millimetrica di letti chiari
costituiti da microsparite calci-
tica e subordinatamente dolo-
mitica,” e di letti scuri dolo-
micritici. Letti chiari pili spessi
mostrano talora microgradazio-
ne evidenziata dalla progressiva
riduzione delle dimensioni dei
cristalli verso l'alto e si alter-
nano a sets di lamine piu sottili
con microstratificazione lenti-
colare ed ondulata. Pozzo Noto
1, 2596 m; sezione sottile, x 15.

the Streppenosa Formatiom Auct. (see, e.g., Buc-
cheri 1, Margherita 1, Monterosso S1, Ragusa 1
and Streppenosa 1).

Synonymies: Taormina Formation p.p. and Strep-
penosa Formation p.p. of Rico and BARBIERI
(1959); «Black Shale» p.p. of some petroleum
geologists

Source of name: Noto well N° 2, located E of Ro-
solini

Geographic coordinates: Lat. 36°48 59” N; Long.
2034 43" E

Operating Company: AGIP Mineraria

Date of drilling: 8/10/57 - 23/8/58

Total depth: 3200 metres

Ground elevation: 22 metres

In the type-well the Noto Formation was crossed
between 2862 and 3076 metres. The lower boundary

with the Naftia Formation aud the upper one with
the Streppenosa Formation are sharp (Plate 3).

The Noto Formation is developed everywhere
in the Ragusa belt; to the east, in the Siracusa
belt, it is laterally replaced by the Rhetian part of
the Gela Formation. The thickness ranges from
some tens of metres to about 300 metres (fig. 50).

The sequence consists of tidal flat carbonates
deposited in a channeled belt (sensu SHINN et al.,
1969). We can distinguish (fig. 60) a central area
characterized by thin-bedded dark dolomites and
dolomitic limestones interlayered with black shales,
and a marginal area which consists of two narrow,
WSW-ENE and NW-SE trending zones, charac-
terized by whitish and tan porous dolomitic cal-
carenites. Sporadic volcanites were found in the
Naftia 2, Noto 1, Santo Pietro 1 and Vittoria 1
wells.

In the central area the most common lithotypes
are represented by thinly laminated dolomitic lime-
stones and dolomites, dark fine-grained dolomitic
limestones and flaser dolomites.

The laminated dolomitic limestones display ry-
thmic repetitions of microsequences consisting of
alternating layers of ligth calcite microsparite and
dark dololutite rich in organic matter and clay
minerals (fig. 13). The layering is frequently evi-
denced by solution seams; the thickness of the
layers is usually less than 2 mm, but in some
places it may reach a few centimetres. Within
single layers, small-scale plane-parallel bedding and
all the transitional types from flaser to lenticular
bedding through wavy bedding are present. Well
preserved fore-set laminae are sometimes displayed
in the flaser and lenticular beds. Slumping at the
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microscopic scale, microfaults, small sedimentary
dykes (fig. 14), mud cracks and associated collapse
breccias with several generations of superimposed
brecciation (fig. 15) are common features. Normal
grading in crystal size, faint lamination and
bioturbation are often displayed in the thickest
beds. In places, where the recrystallization is less
pervasive, it is possible to recognize that the sedi-
ment consists of very fine-grained peloidal wacke-
stones with small dolomicritic flakes (fig. 14). The
bioclasts include Thaumatoporella fragments, Lage-
nidae, shadows of arenaceous Foraminifera, rare
thin-shelled ostracods and algal filaments.

Fic. 15 — Synsedimentary
breccia in laminated dolomitic
limestone from the Noto For-
mation. A fissure in the la-
minated lime sediment is filled
with platy and blocky litho-
clasts set in a lighter dolomi-
crosparite matrix. Later fissures
are filled with sparite. Gela
well N° 32, 3191 m; thin section,
s S

— Breccia intraformazionale nei
calcari dolomitici laminati della
Formazione Noto. Una fessura
nel deposito laminitico ¢ riem-
pita da litoclasti immersi in
una matrice dolomicrosparitica.
Fessure di successiva genera-
zione sono riempite da sparite.
Pozzo Gela 32, 3191 m; sezione
sottile, 230

The grey dolomitic limestones are very fine-
grained bioclastic wackestones with dispersed platy
chips of dark dolomicrite. The components in-
clude peloids, Lagenidae, thin-shelled ostracods,
ghosts of arenaceous Foraminifera and silty bio-
detritus. Iron-bearing minerals, sometimes con-
centrated in streaks, are very common. The sedi-
ment locally shows normal micrograding and a
faint thinly-spaced parallel-lamination. In places,
vugs are developed; they are either geopetally
filled with micrite or unfilled. Associated lithologies
include lithoclastic wackestones with angular or
flattened dark micritic elements floating in a matrix

Fic. 14 — Laminated dolo-
mitic limestone from the Noto
Formation. Sedimentary dyke
in a laminated peloidal wacke-
stone with Thaumatoporella re-
mains. The fissure is filled by
a silt-sized dolomitic sediment
with angular clasts deriving
from a crumbled sparry-calcite
cement related to a previously
generated fracture. Naftia well
N° 2, 903 m; thin section, x 6.

— Calcare dolomitico laminato
della Formazione Noto. Filone
sedimentario che traversa un
wackestone peloidico a lamina-
zione parallela con resti di
Thaumatoporella. La fessura &
riempita da un sedimento de-
tritico fine di natura dolomitica
con clasti angolosi di calcite
spatica legati a una frattura di
precedente generazione. Pozzo
Naftia 2, 903 m; sezione sottile,
x 6
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Fic. 16 — Grey dolomitic lime-
stone from the Noto Formation.
Lithoclastic wackestone with an-
gular elements of dark micrite
floating in a lighter microsparite
matrix with ghosts of (?) bio-
clastic material. Ponte Dirillo
well N° 1, 2956 m; thin section,
£ 15:

— Calcare dolomitico grigio
della Formazione Noto. Wacke-
stone litoclastico con elementi
angolosi di micrite scura im-
mersi in una matrice micro-
sparitica piut chiara con fan-
tasmi organici (?). Pozzo Ponte
Dirillo 1, 2956 m; sezione
sottile x 15.

F1Gc. 17 — Porous dolomitic «alcarenite from the Noto
Formation.  Recrystallized bioclastic packstone with
rounded allochems mainly consisting of organic remains.
Rare Involutina, small bivalves, badly preserved arenace-
ous Foraminifera and completely micritized grains are
recognizable. The bioclasts are generally preserved as un-
filled solution-moulds rimmed by calcite-dolomite micrite.
The cavities are internally lined by small euhedral crystals
of dolomite. Naftia well N° 1, 1740 m; thin section,x 16.

— Calcarenite dolomitica porosa della Formazione Noto.
Packstone bioclastico ricristallizzato con allochimici arro-
tondati costituiti soprattutto da resti organici circondati
da un bordo di micrite calcitico-dolomitica. Si ricono-
scono rare JInvolutina, piccoli bivalvi, foraminiferi are-
nacei mal conservati e granuli completamente micritiz-
zati, Le caviti derivanti dalla dissoluzione dei bioclasti
sono rivestite internamente da piccoli cristalli euedrali
di dolomite. Pozzo Naftia 1, 1740 m; sezione sottile, x 16.

of peloidal microsparite (fig. 16). The clasts are
fragments of reworked early-lithified lime sediment
whose original texture, however, has been obliter-
ated by micritization.

The flaser dolomites form beds having a thick-
ness of some centimetres; they appear as dolomi-
crosparites with flames of dark dolomicrite. In
places, where recrystallization did not destroy the
original structure, relics of small current ripples
are preserved in the microdolosparite and the
flames are seen to represent mud flaser in ripple
troughs.

The described lithologies are indicative of several
geomorphic sub-environments, as ponds, channels
and levees. Our available data are scattered and
do not allow a detailed facies reconstruction of
such a complex depositional environment where,
moreover, tides, episodical floods and temporary
exposure caused an ever more intricate interfinger-
ing of facies boundaries through time.

At the borders of the channeled area, towards

the Siracusa belt, whitish and tan porous dolomitic
calcarenites, which we interpret as beach ridge
deposits, are widely developed. They consist of:
— ooidal and bioclastic packstones and grainstones
(figs. 17, 18, 19) with fragments of small gastropods
and brachiopods, large bivalves (including probable
Estheria), ghosts of arenaceous Foraminifera (7ro-
chamminidae, Ammodiscidae), entirely micritized
grains, small oolites and a few allochems coated
by algal rims. Cross-lamination is a quite fre-
quent sedimentary structure;
— bioclastic packstones with Thaumatoporella re-
mains. Early diagenetic solution wugs, unfilled
and only lined with euhedral crystals of dolomite,
frequently occur in these facies.

Additional finer lithologies, mainly developed in
the upper part of the sequence, are represented
by tan dolomitic limestones consisting of:

— more or less recrystallized peloidal packstones
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and fine- grained bioclastic wackestones with small
ooids, coprolites, arenaceous Foraminifera ({4mmo-
discidae), ostracods, scattered bivalves, Aeolisaccus-
like forms and fragments of Thaumatoporella;

— bioclastic packstones with thin-shelled ostracods,
frequently displaying parallel lamination.

F16. 19 — Dolomitic limestone
from the Noto Formation. Bio-
clastic packstone with bivalves
(including probable Estheria),
small gastropods and micritized
allochems. Gastropods are fill-
ed with a dark calcite-dolomite
micrite. Most of the shell frag-
ments are preserved as moulds
which are partly or entirely
filled with calcite sparite or mi-
crosparite and a minor amount
of dolomite. Pervasive dolomiti-
zation, moreover, is manifested
by diffuse fine-grained dolomite
crystals. Mineo well N° 1,
2062 m; thin section, x 9.

— Calcare dolomitico della For-
mazione Noto. Packstone bio-
clastico con bivalvi (probabil-
mente comprendenti Estheria),
piccoli gasteropodi e allochimici
micritizzati. I gasteropodi sono
riempiti da un fine sedimento
scuro di natura calcitico-dolo-
mitica. La maggior parte dei
gusci dei bivalvi risulta disciolta
e in seguito riempita da spa-
rite o microsparite calcitica con

subordinata dolomite. Ulteriori fenomeni di dolomitizzazione sono messi in evidenza da diffusi piccoli cristalli di

Fic. 18 — Porous dolomitized calcarenite from the Noto
Formation. Grainstone with fragments of pelecypods
and micritized rounded grains. Allochems are in part
coated with algal rinds. Both original interparticle voids
incompletely filled by fibrous ca'cite and unfilled solution
voids are present. Euhedral dolomite rhombs appear
concentrated in patches. Palazzolo well N° 1, 2300 m;
thin section, x 14.

— Calcarenite dolomitica porosa della Formazione Noto.
Grainstone con frammenti di lamellibranchi e granuli
micritizzati talora circondati da un rivestimento algale.
Sono presenti sia cavitd intergranulari riempite solo
parzialmente da calcite fibrosa, sia cavita da dissoluzione
rimaste vuote. Vistosi fenomeni di ricristallizzazione sono
messi in evidenza dalla presenza di plaghe piu chiare
occupate da grossi cristalli euedrali di dolomite. Pozzo
Palazzolo 1, 2300 m; sezione sottile, x 14.

Sequences constituted by laminated fine-grained
sediments (central part of the channeled belt) and
dolomitic calcarenites (beach ridge deposits) have
been recognized in the Gela 1, Gela 32, Troitta 1,
Giarratana 1 and Rigolizia 1 wells; they testify
complex interfingering between the two facies.

dolomite. Pozzo Mineo 1, 2062 m; sezione sottile, x 9.
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Some porous saccharoidal dolomites, consisting of
coarse dolosparite with intercrystalline voids filled
with iron-bearing minerals, were found in the Mineo
1, Naftia 1 and Sigona Grande 1 wells. The oc-
currence of this lithotype, which is identical to
the saccharoidal dolomites of the Naftia Formation,
suggests lateral transitions to the evaporitic con-
ditions which still persisted at that time in the
Pozzillo area.

Siracusa Formation (Hettangian- ? Domerian)

The peritidal white limestones of lower-middle
Liassic age, which were crossed by drilling in the
whole Siracusa belt, have generally been included
into the Inici Formation. We are obliged to pro-
pose a new name, since the Inici Formation was
established in a tectonic unit belonging to the Tra-
panese domain.

Synonymies: Tnici Formation of Scamipt D1 FrieD-
BERG (1965); Melilli Formation of some petroleum
geologists (see, e.g. Avola well No 1, RAP-SIS 1963)
Source of name: Siracusa well No 1, located S of
Canicattini Bagni

Geographic coordinates: Lat. 37°00' 05 N; Long.
2038 48" E

Operating Company: Societa Idrocarburi Siracusana
Date of drilling: 21/7/56 - 13/3/57

Total depth: 3447.2 metres

Ground elevation: 325.45 metres

In the type-well the Siracusa Formation was
crossed between 1530 and 2200 metres. It is under-
lain by the Gela Formation and overlain by the
Modica Formation; the boundaries are not evident
from the electric log.

In the other wells the lower boundary is repre-
sented by the top of the Gela Formation, except
in the Pozzillo well N° 1 where the Siracusa lime-
stones are underlain by dolomites and evaporites
of the Naftia Formation. The upper boundary is
made by nodular pelagic limestones of the Buccheri
Formation. The age of the Siracusa Formation is
assumed to be lower Liassic in the type-well, as
the unit overlies Rhetian dolomites and dolomitic
limestones with Triasina (Gela Formation), and
underlies lime coarse resediments with microfacies
indicative of middle Liassic age (Modica Forma-
tion). In the other wells we have no direct data
on the age of the upper boundary, since the contact
between the shallow-water Siracusa limestones and
the overlying deeper-marine nodular limestones of
the Buccheri Formation is presumably marked by
submarine sedimentary gaps. The occurrence of
resediments with penecontemporaneously-displaced
neritic materials up to the upper part of the Modica
Formation suggests that platform conditions per-
sisted somewhere until Domerian. The thickness

Fic. 20 — White limestone from the Siracusa Forma-
tion. Bioclastic packstone/grainstone with small oncoids
and lumps, algal coated skeletal debris and rare oolites.
Most of the grains appear micritized; the matrix is
almost entirely recrystallized into sparry calcite. San
Demetrio well N° 1, 1014 m; thin section, x 19.

— Calcare bianco della Formazione Siracusa. Packstone/

grainstone bioclastico con piccoli oncoidi, lumps, resti

organici con rivestimenti algali e rare ooliti. La maggior

parte dei granuli & micritizzata; la matrice & quasi inte-

ramente ricristallizzata in calcite spatica. Pozzo S. De-
metrio 1, 1014 m; sezione sottile, x 19.

of the Siracusa Formation is 700-800 metres, ex-
cept in the Pozzillo well N° 1 where it is only 350
metres.

The sequence consists everywhere of whitish
limestones and subordinate dolomitic limestones
indicative of an open marine platform. Sporadic
intercalations of mafic volcanites were found in
the Catania well N° 10. The limestones are re-
presented by oncoidal and ooidal grainstones/pack-
stones and by bioclastic packstones/grainstones with
lumps, rounded intraclasts, coated fragments of
pelecypods and gastropods, algal remains (7hau-
matoporella, Cayeuxia), bored echinodermal plates,
arenaceous Foraminifera (Ataxophragmiidae, Tex-
telariidee, Nubeculariidae, Lituolidae), Lagenidae,
Lenticulina, ostracods and Aeolisaccus; the organic
debris frequently display heavy micritization phe-
nomena (fig. 20). In some places interparticle
voids and occasional fenestrae are filled with geo-
petal micrite. The diagenetic and sedimentary
features of these lithologies point to a shallow water
depositional environment in a subtidal to intertidal
zone.

Streppenosa Formation (Hettangian-Sinemurian s.str.)

A re-definition of the Streppenosa Formation is
necessary, since the Streppenosa Formation of R1co
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Fic. 21 — Clayey limestone from the Streppenosa For-
mation. Fine-grained wackestone with biogenic silt and
rare badly-preserved Radiolaria and thin sponge spicules,
Iron-bearing minerals are concentrated in streaks. Mar-
zamemi well N© 1, 2850 m; thin section, x 20.

— Calcare marnoso della Formazione Streppenosa.
Wackestone a grana fine con silt biogenico e rari radio-
lari e spicole di spugna mal conservati. Sono riconoscibili
minerali di ferro concentrati in piccole chiazze scure.
Pozzo Marzamemi 1, 2850 m; sezione sottile, x 20.

and Barsieri (1959) includes Upper Triassic litho-
logies which we attribute to the Noto Formation.
Petroleum geologists divide the Streppenosa For-
mation (or « Black Shale» Unit) into three zones:
«Barren Zone», «Dwarfed Fauna Zone» and
« Estheria or Posidonia Zone». The formation, as
it has been defined in this paper, includes the first
two zones; the « Estheria or Posidonia Zone», in
turn, is attributed to the Noto Formation.

Synonymies : Streppenosa Formation p.p. of Rico
and Barsiert (1959); «Black Shales» p.p. Auct.
Source of name: Streppenosa well N° 1, located W
of Modica

Geographic coordinates: Lat. 36050’ 43” N; Long.
2015 54" E

Operating Company: GULF Italia

Date of drilling: 22/8/57 - 7/3/58

Total depth: 2891 metres

Ground elevation: 395 metres

In the type-well the Streppenosa Formation
was crossed between 2130 and 2436 metres. The
lower boundary with the Noto Formation and the
upper one with the Modica Formation are sharp
(Plate 3).

The Streppenosa Formation widely extends in
the subsurface of the Ragusa belt; in the Siracusa
belt it is heteropic with the lower part of the Si-
racusa Formation. The lower and the upper
boundaries are made everywhere by the Noto and
by the Modica formations. The age is most pro-
bably Hettangian-Sinemurian s.str., as the Strep-
penosa Formation stratigraphically overlies Rhetian
deposits (Noto Formation) and underlies Lotha-
ringian deposits (see BArBIERI, 1964) of the Modica
Formation. The thickness ranges (fig. 51) from
few tens of metres to more than 2900 metres (see
Pachino well No 4, where the drill penetrated the
sequence for 2920 metres without reaching the
base).

In the Streppenosa Formation the following
three kinds of sequence can be distinguished (figs.
61, 62):

basinal sequence, characterized by a thick pile of
calcareous resediments which accumulated in a
strongly subsiding basin to the south. The main
lithologies are grey-greenish dolomitic and marly
limestones with black shale interlayers (Facies 1).
Intercalations of mafic volcanites are frequent,
particularly in the southern part of the Ragusa belt
(fig. 53). The limestones are very fine-grained
bioclastic wackestones (fig. 21) with scattered and
badly preserved Radiolaria, sponge spicules, Lage-
nidae, ostracods, rare peloids, scarce terrigenous-
volcanogenic silt and dark minerals. These are
either scattered or concentrated in discontinuous
streaks. Sedimentary structures (D-E intervals of
the Bouma sequence and frequent Chondrites-type
burrowing) suggest deposition from low-flow-regime
turbidity currents. Coarser turbiditic layers mainly
occur in the lower part of the sequence and in the
southern part of the basin. In these resediments
the lower part of the single beds is made up of
dolomitized calcarenites with well developed B-C
Bouma intervals, which grade upwards into mi-
caceous calcisiltites and silty marls. Calcarenites
and calcisiltites consist of pelagic and shallow-water
carbonate material with a minor amount of terri-
genous and volcanogenic sand and silt. The car-
bonate components include ooids, small rounded
intraclasts, coprolites, peloids, fragments of echi-
noderms, brachiopods, algae (Thaumatoporella), and
arenaceous Foraminifera (Ataxophragmiidae, Am-
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modiscidae) generally preserved as ghosts (fig. 22).
The terrigenous component, more frequent in the
upper, fine-grained parts of the turbiditic layers, is
represented by quartz, white mica and feldspars
(fig. 23). The primary micrite matrix is generally
recrystallized into microsparite or sparite, mainly
where the carbonate component prevails. Pressure-

Fic. 22 — Fine-grained cal-
carenite from a turbidite layer
of the Streppenosa Formation.
Bioclastic wackestone /packstone
with rounded dark micritic
grains, peloids, badly preserved
arenaceous [Foraminifera and
ostracods, dispersed in a fine
biodetritus with small amount
of terrigenous silt; a faint lami-
nation 1s recognizable. The mi-
crite matrix is recrystallized into
microsparite; scattered small do-
lomite rhombs and pressure-
solution phenomena are also
present. S. Croce Camerina
well N° 2 2453 m; thin sec-

tion, x

— Calcarenite a grana fine pro-
veniente da uno strato torbidi-
tico della Formazione Strep-
penosa. Wackestone /packstone
bioclastico con granuli micritici
scuri arrotondati, peloidi, fora-
miniferi arenacei mal conservati
e ostracodi, dispersi in un fine
detrito biogenico con piccole
quantita di silt terrigeno; & ri-

are made up of pinkish lime wackestones with large
radiolarian tests and small gastropod and ammonite
remains associated with a minor amount of Globo-
chaete and Lagenidae. The matrix is a finely « clott-
ed » micrite with dispersed terrigenous-volcanogenic
silt and isolated Schizosphaerella valves. The latter
are mainly recognizable in the microsparite which

conoscibile una debole laminazione parallela, La matrice & quasi del tutto ricristallizzata in microsparite. Sono svilup-
pati fenomeni di dolomitizzazione e di pressione-dissoluzione. Pozzo S. Croce Camerina 2, 2453 m; sezione sottile, x 9.

solution phenomena and dolomitization manifested
by scattered dolomite rhombs are common dia-
genetic features.

In the S. Croce Camerina 2, Scicli 1 and Scicli
2 wells some pebbly mudstones and breccias were
also found. The elements of the pebbly mudstones

Fic. 23 — Terrigenous calci-
siltite from the upper part of
the turbidite layer of fig. 22.
Laminated siltite with white
mica, quartz, feldspars, biotite,
chlorite and dark minerals in a
lime micrite matrix. S. Croce
Camerina well N° 2, 2453 m;
thin section, x 12.

— Calcisiltite micacea prove-
niente dalla parte alta dello
stesso strato torbiditico illustra-
to in fig. 22. Siltite a lamina-
zione piano-parallela con mica
bianca, quarzo, feldspati, bio-
tite, clorite ¢ minerali opachi
in una matrice carbonatica a
grana fine. Pozzo S. Croce Ca-
merina 2, 2453 m; sezione sot-
tile, x 12,

geopetally fills small diagenetic vugs and fossil
moulds. The soft clasts are floating in a marly
matrix which appears as a fine-grained bioclastic
wackestone richer in terrigenous-volcanogenic silt;
the bioclasts are represented only by badly pre-
served ostracods, small fragments of echinoderms,
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sponge spicules and Lagenidae (fig. 24). The oc-
currence of these clasts, which display sedimentary
and diagenetic features indicative of condensed
pelagic deposition, testifies the existence of local
and probably shortlived submarine hills within the
basinal area. The elements of the breccia, on the
contrary, consist of a more or less recrystallized

Fic. 25 — Nodular glauconitic
limestone from the Streppeno-
sa Formation. Biozlastic pack-
stone/wackestone with worn
fragments of small gastropods,
pelecypods and echinoderms,
associated with ostracods, Am-
modiscidae, attached benthonic
Foraminifera and sponge spicu-
les. Presence of dispersed g'au-
conite grains. Mineo well N° 2,
2686 m; thin section, x 15.

— Calcare glauconitico rodu-
lare della Formazione Streppe-
nosa. Packstone/wackestone bio-
clastico con frammenti di lame-
llibranchi, piccoli gesteropodi
ed echinodermi, in associazione
con ostracodi, ammodiscidi, Fo-
raminiferi bentonici ircrostanti
e spicole di spugna. Sono rico-
noscibili granuli dispersi di
glauconite. Pozzo Mineo 2, 2686
m; sezione sottile, x 15.

peloidal wackestone with few and badly preserved
coprolites, ostracods, echinoderm fragments, are-
naceous Foraminifera and Aeolisaccus. The ele-
ments have angular shapes and are dispersed in a
dark matrix constituted by a mixture of fine-grained
biodetritus and terrigenous-volcanogenic silt;

condensed sequence, consisting of dark grey nodular
marly limestones and marls with associated glau-

conitic calcarenites (Facies 2), deposited over a
more stable area with smooth submarine topogra-
phy north and east of the subsiding basin.

The fine-grained lithologies consist of bioturbat-
ed peloidal wackestones/packstones with scattered
small ostracods, rare sponge spicules, Ammodiscidae,
Lagenidae, Spirillina, echinoderm ossicles, Aeoli-

Fic. 24 — Pebbly mudstone
from the Streppenosa Forma-
tion. Soft clasts consist of bio-
clastic wackestone with small
gastropods and Radio'aria di-
spersed in a fine shell debris.
Gastropods appear typically fil-
led with «clotted» geopetal mi-
crite and sparry calcite. The
matrix of the pebbles is a fine-
grained wackestone consisting
of biodetritus and terrigenous
silt. S. Croce Camerina well N°©
2, 2480 m; thin section, x 9.

— Pebbly mudstone della For-
mazione Streppenosa. | clasti,
a contorno sfumato, sono costi-
tuiti da un wackstone bioclastico
con piccoli gesteronodi riempiti
geopetalmente da m'crite, ra-
diolari e silt biogenico. La ma-
trice dei clasti ¢ data da un
wackestone a grana fine con
biodetrito e silt terrigeno. Poz-
zo S. Croce Camerina 2, 2480
m; sezione sottile, x 9.

saccus, Globochaete, dispersed unidentified bioclastic
material and terrigenous-volcanogenic silt. The
matrix reveals a «clotted » texture. These litho-
types constitute also the angular elements of the
intraformational breccias found in the Mineo 1
and Mineo 2 wells, which probably are related to
a moderate synsedimentary tectonic activity.

The coarse-grained lithologies (fig. 25) are repre-
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sented by nodular bioclastic packstones with bi-
valves, gastropods, ammonites, echinoderm frag-
ments, thick-shelled ostracods, abundant arenace-
ous Foraminifera (Nubeculariidae, Ammodiscidae),
sponge spicules and Aeolisaccus. This facies (figs.
26, 27) is characterized by:

— considerable amount of authigenic pyrite and
glauconite; these minerals occur either dispersed
in the sediment as small grains or concentrated
within micro and macrofossils;

Fic. 26 — Nodular glauconitic limestone from the
Streppenosa Formation. Bioclastic packstone with gas-
tropods, shell debris, rounded micritic grains and are-
naceous Foraminifera. The micrite matrix is recrystall-
ized into microsparite. The shell of the geopetally-filled
gastropod appears bored and encrusted by Nubecula-
riidae, as well as most of the large shell fragments.
Shelter effects are recognizable in the sediment filling
the gastropod in the lower part of the photograph.
Ponte Dirillo well N° 1, 2855 m; thin section AGIP
n° 10, x"15.

— Calcare glauconitico della Formazione Streppenosa.
Packstone bioclastico con gasteropodi, frammenti di
gusci indeterminati, granuli micritici arrotondati e fo-
raminiferi arenacei. La matrice micritica & ricristallizzata
in microsparite. Il guscio del gasteropode riempito geo-
petalmente appare perforato e imcrostato da nubecularidi.
Questi ultimi incrostano anche la maggior parte dei
frammenti organici piu grandi. Nel sedimento che riempie
il gasteropode nella parte inferiore della foto sono anche
riconoscibili effetti di proteziome. Pozzo Ponte Dirillo
1, 2855 m; sezione sottile AGIP n° 10, x 15.

— extensive leaching of the aragonite, as testified
by dissolution of the ammonite skeletons;

— geopetal filling of the macrofossil tests with
micrite rich in Schizosphaerella;

— extensive bioturbation, boring and organic en-
crustation of shell fragments;

composite sequence with condensed hemipelagic de-
posits of Facies 2 overlain by a prism of shelf-
derived coarse resediments (Facies 3) extending
along WSW-ENE active faults bordering the Si-
racusa belt to the south. The resediments, consti-
tuted by grey-brownish calcarenites and lime brec-
cias, accumulated by different types of mass flow.
Interbedded (hemi)pelagic sediments are represen-
ted by dark grey marls and clays.

The coarse-grained lithologies usually appear as
grain supported sediments with variable matrix
contents, and grainstone/packstone textures may be
displayed also in the same thin section (fig. 28).
The grains are represented by lithoclasts, oncoids,
lumps, oolites, unidentified micritized allochems,
worn fragments of echinoderms, gastropods and
pelecypods, algal remains (Zhaumatoporella, Cya-
nophyceae), peloids, Aeolisaccus, badly preserved
arenaceous Foraminifera (Ataxophragmiidae, Tex-
tulazzidae, Ammodiscidae, Lituolidae), ostracods and
terrigenous silt. The matrix, where it is present,
is frequently recrystallized into a dark sparite. Ex-

FiG. 27 — Nodular glauconitic limestone from the
Streppenosa Formation. Ammonite remain, filled partly
with a bioclastic wackstone with tiny gastropods, Lage-
nidae and ostracods, and partly with a fine-grained
sediment. The ammonite remain, which shows almost
complete removal of the shell material, represents a
fragment of exhumed «Steinkern » encrusted by iron-
bearing minerals and glauconite before the final burial.
Ponte Dirillo well N° 1, 2855 m; thin section AGIP
0% 6; %11,

— Calcare glauconitico nodulare della Formazione Strep-
penosa. Frammento di ammonite con il guscio riempito
in parte da un wackestone bioclastico con piccoli gaste-
ropodi, lagenidi e ostracodi, e in parte da un fine sedi-
mento micritico. Si tratta di un frammento di modello
interno riesumato dopo una diagenesi precoce € incro-
stato da minerali di ferro e da glauconite prima del
definitivo seppellimento. Pozzo Ponte Dirillo 1, 2855 m;
sezione sottile AGIP n° 6, x 11.
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tensive dolomitization and syntaxial overgrowth on
echinodermal plates are common diagenetic fea-
tures; sometimes the dolomitization obliterates the
primary texture of the sediment, as well as the
nature and the amount of the original matrix.
Fine-grained resediments may be occasionally in-
tercalated within the calcarenites and breccias.
They are bioclastic wackestones with small Lage-
nidae, peloids, ostracods, sponge spicules, small are-
naceous Foraminifera and Radiolaria.

Modica Formation (Lotharingian-Domerian)

Rico and Barsieri (1959) include the Liassic ba-
sinal deposits overlying the Streppenosa Formation
into the middle-upper Liassic Villagonia Forma-
tion. The latter, however, was established in the
Peloritani Mountains, in a sequence belonging to

the Longi-Taormina Unit of AmMopio MORELLI ef
al. (1978).

Synonymies: Villagonia Formation of Rico and
Barsier: (1959)

Source of name: Modica well Ne 1, located north
of Modica

Geographic coordinates: Lat. 33053’ 14” N; Long.
20192 332.E

Operating Company: AGIP Mineraria

Date of drilling: 12/4/56 - 13/2/57

Total depth: 3060.30 metres

Ground elevation: 550 metres

In the type-well the Modica Formation was
crossed from 2170 to 2523 metres. The boundary
with the underlying Streppenosa Formation is gra-
dational, while the upper contact with the Buc-
cheri Formation is sharp (Plate 3).

The unit extends in the subsurface of the whole
Ragusa belt, and has been found only locally (Si-
racusa 1) in the Siracusa belt. As in the type-well,
in the whole Ragusa belt the lower boundary
coincides with the top of the Streppenosa Forma-
tion and only in the Siracusa well N° 1 with the
top of the Siracusa Formation. The upper boundary
is marked in the whole area by the base of the
Buccheri Formation. The Modica Formation is
Lotharingian-Domerian in age (see BARBIERI, 1964),
and is heteropic with the upper part of the Sira-
cusa Formation; the thickness ranges from some
tens of metres to about 500 metres (fig. 52). The
following three kinds of sequence with different
areal distributions can be distinguished (fig. 63):

basinal sequence, entirely consisting of fine-grained
carbonate sediments which we interpret as peri-

Fic. 28 — Coarse calcarenite
from the Streppenosa Forma-
tion. Litho-bioclastic grainstone
/packstone with rounded litho-
clasts of shallow-water origin,
ooids, algal remains and other
unidentified allochem grains.
All the allochems show exten-
sive micritization. Local free-
matrix interparticle voids have
been entirely or partly filled
with fibrous calcite. A faint
dolomitization is manifested by
the presence of scattered dolo-
mite rhombs. Naftia well N° 1,
1695 m; thin section, x 16.

— Calcarenite grossolana
della Formazione Streppeno-
sa. Grainstone/packstone lito-
bioclastico con elementi arro-
tondati di origine neritica, ooidi,
resti algali ed altri allochimici
non determinati. I granuli mo-
strano fenomeni di intensa mi-
critizzazione. Locali vuoti inter-
granulari originariamente privi
di matrice sono stati riempiti
in tutto o in parte da calcite
fibrosa. La presenza di romboe-
dri dispersi di dolomite testi-
monia una debo'e dolomitizza-
z'one. Pozzo Naftia 1, 1695 m;
sezione sottile, x 16.

platform ooze (see ScHLAGER and James, 1978).
These deposits (Facies 1), occurring in the south-
ern part of the Ragusa belt, include light grey
cherty limestones and mottled marly limestones al-
ternating with grey-greenish marls and clays. Grey
micaceous calcisiltites with Chondrites-type burrows
are present mainly in the lowermost part of the
sequence. Moreover, sporadic basalts and hya-
loclastite levels were found in some boreholes
(fig. 53). The limestones appear as fine-grained
bioclastic wackestones with Radiolaria (frequently
preserved as moulds geopetally filled with micro-
sparite), sponge spicules, thin-shelled ostracods,
rare ammonite remains, scattered Globochaete and
Stomiosphera, algal filaments, Lagenidae, Involutina,
Spirillina, small echinoderm fragments, a few, badly
preserved, arenaceous Foraminifera and subordinate
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terrigenous silt (fig. 29). The micrite matrix con-
tains numerous schizosphaerellids, particularly evi-
dent (even in thin section) where the surrounding
micrite is replaced by neomorphic microsparite.
In some places, closely-packed Schizosphaerella
valves give a «clotted» appearence to the matrix
(1). These deposits, consisting of a mixture of

Fic. 29 — Bioturbated marly
limestone from the Modica For-
mation. Very fine-grained bio-
clastic wackestone with Radiola-
ria, sponge spicules, thin-shell-
ed bivalves and Globochaete,
associated with a wvariable a-
mount of biogenic and terri-
genous silt. The irregular di-
stribution of the microshells is
determined by extensive biotur-
bation. Scicli well N° 1, 2376
m; thin section, x 15.

— Calcare marnoso bioturbato
della  Formazione  Modica.
Wackestone bioclastico a grana
fine con Radiolari, spicole di
spugna, frammenti di sottili gu-
sci di lamellibranchi e Globo-
chaete, associati a biodetrito e
a silt terrigeno. La distribu-
zione irregolare dei microfossili
testimonia una intensa biotur-
bazione del sedimento. Pozzo
Scicli 1, 2376 m; sezione sottile,
x°15;

fine-grained pelagic and neritic materials, are
thought to be in large part redeposited. The ab-
sence of any trace of sedimentary structures, ex-
cept a sporadic faint lamination, may result from
intensive bioturbation. The existence of subaqueous

(1) Similar «clotted » or_« pelletted » textures are de-
scribed in Jurassic deposits of the Tuscan realm by
KALIN et al. (1979).

gravity movements is, anyhow, supported by some
layers of undoubtable turbidite origin (usually D-E
and C-E beds) and by some pebbly mudstones
(e.g- S. Croce Camerina 2). In the latter the litho-
clasts, represented by a bioclastic wackestone dis-
playing «subsolution» features (see Facies 2),
prove the existence of submarine hills, seats of con-

Fi1c. 30 — Red nodular lime-
stone from the Modica Forma-
tion. Faintly nodular bioclastic
wackestone with ammonite re-
mains, fragments of pelecypods
and gastropods, ostracods, In-
volutina liassica, Radiolaria, La-
genidae and unidentified shell
debris. The matrix is a micrite
with «clotted » texture. Pres-
ence of early diagenetic vugs
and fractures filled with geo-
petal microsparite. Palazzolo
well N° 1, 2120 m; thin section,
X0

— Calcare nodulare rosso della
Formazione Modica. Wacke-
stone bioclastico a struttura de-
bolmente nodulare con resti di
ammoniti, frammenti di lamel-
libranchi e gasteropodi, ostra-
codi, Involutina liassica, radio-
lari, lagenidi e biodetrito. La
matrice & una micrite a tessi-
tura grumosa. Presenza di ca-
vita e fratture di diagenesi pre-
coce riempite geopetalmente da
microsparite. Pozzo Palazzolo 1,
120 m; sezione sottile, x 6.

densed deposition, also within the basinal area;

composite sequence consisting of red nodular am-
monite-bearing limestones (Facies 2) overlain by
light grey and greenish limestones and marls refer-
able to the Facies 1. The nodular limestones pre-
sumably mark local and shortlived submarine hills
inherited from the Sinemurian physiography. They
are bioclastic wackestones (fig. 30). with ammonite
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Fic. 31 — Red nodular limestone from the Modica

Formation. The «clotted » appearance of the micrite

results from a close framework of Schizosphaerella valves.

The latter are particularly evident where the micrite

underwent aggrading neomorphism phenomena. Naftia
well N° 2, 807 m; thin section, x 180.

— Calcare rosso nodulare della Formazione Modica.

L’aspetto grumoso della matrice ¢ dovuto all’abbondanza

di valve di Schizosphaerella. Queste ultime sono parti-

colarmente evidenti laddove la micrite ha subito deboli

processi di ricristallizzazione. Pozzo Naftia 2, 807 m;
sezione sottile, x 180.

remains, large Radiolaria, bivalve fragments, thick-
shelled ostracods, well preserved Lagenidae (Fron-
dicularia exagona), Involutina liassica, Spirillina,
Lenticulina, echinoderm fragments, Stomiosphaera,
aptychi, small brachiopods and gastropods and rare
arenaceous Foraminifera (Ammodiscidae). 'The ma-
trix is a Schizosphaerella-rich micrite with a « clot-
ted » appearence (fig. 31); Schizosphaerella valves
are particularly abundant and well preserved in
the microsparite which occurs as geopetal infill
within early diagenetic vugs and fossil moulds The
deposits of Facies 2 display all the sedimentary
and diagenetic features typical of the Tethyan am-
monite-bearing nodular limestones (Rosso Ammo-
nitico Auct., see SCHLAGER, 1974; JENKYNs, 1974).
These include:

— intensive bioturbation and oxidation of the
sediment;

— boring and FeO encrustations of shell fragments;
— extensive leaching of the aragonitic ammonite
tests;

— early cementation testified, for instance, by small
diagenetic vugs and thin fissures filled with « clott-
ed » microsparite;

proximal basinal sequence made up of coarse-grained
lime resediments containing shelf-derived particles
and skeletal debris (Facies 3). These resediments
form a wedge, 100 to 350 metres thick, along the
margins of the Ragusa belt. The wedge thins
towards the central part of the Ragusa belt by
interfingering with more distal turbidites which, in
turn, grade into the basinal deposits of the Facies 1.

This type of sequence has been found in the Rab-
bito 1, Cammarata 1, Ponte Olivo 1, Caltagirone
1, Naftia 1, Siracusa 1 and Avola 1 wells. In some
holes (Caltagirone 1, Cammarata 1 and Naftia 1)
these resediments, interpreted by petroleum geo-
logists as shallow-water carbonates, were included
in the Inici Formation (Siracusa Formation in this
paper). The lithologies comprise light cream cherty
calcarenites and calcareous breccias with marly in-
tercalations. It is difficult to trace in this area the
boundary between the Streppenosa and the Modica
formations, since their lithologies are very similar.
The Streppenosa Formation, however, differs from
the Modica Formation by the presence of dark
grey marly and clayey interlayers, by the occur-
rence of terrigenous sand or silt and by diffuse
strong dolomitization.

The coarse-grained lithologies consist of ooidal and
bio/lithoclastic packstones with small rounded in-
traclasts, fragments of calcareous algae (7hauma-
toporella and Cyanophyceae), ooids, coated or en-
tirely micritized particles, bored echinodermal plat-
es, worn fragments of bwalves arenaceous Fora-
minifera (Ataxophrag A discidae, Tex-
tulariidae, thualzdae, Ophlhalmzdudae), Aeolisaccus
and a few Lagenidae, Radiolaria, sponge spicules
and ostracods (fig. 32). Syntaxial overgrowth on
echinoderm ossicles and aggrading neomorphism
are very common features in this facies.

The grain size of these resediments decreases
towards the centre of the basin and merely fine-
grained turbidites occur south of the Rabbito-
Naftia area. The deposits consist of bioclastic
wackestones with Radiolaria, sponge spicules, La-
genidae, ostracods, thin-shelled bivalves, echinoderm
particles, Globochaete, Stomiosphaera and a variable
amount of arenaceous Foraminifera (Ammodiscidae,
Ataxophragmiidae, Textulariidae, Vidalina martana),
Aeolisaccus, algal filaments, lumps and small mi-
critized grains. The «clotted » appearance of the
sediment is due to the presence of tightly-packed
minute Schizosphaerella valves and clusters of radi-
ating calcite fibres. The latter (? algal precipi-
tates, see MONTY, 1976) appear in thin section
much lighter than the surrounding micrite matrix.
Parallel lamination and extensive biogenic rework-
ing are common sedimentary structures.

Some levels of pebbly mudstones with soft clasts
consisting of pinkish limestones were found in the
Gela 1 and Ponte Dirillo 1 wells. The calcareous
elements, identical to the condensed pelagic lime-
stones of the previoulsly described Facies 2, sug-
gest that a scarcely subsiding area with allgned
submarine hills persisted south of the Rabbito-
Naftia slope (fig. 63).

Buccheri Formation (Toarcian-lower Tithonian)

The Buccheri Formation roughly corresponds to
the Giardini Formation of petroleum geologists.
The introduction of a new formational name has
been necessary since the Giardini Formation was
established by Rico and Barsierr (1959) in the
Peloritani Mountains where a Jurassic sequence
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belonging to the Longi-Taormina Unit of AmMopio
MoREeLLI et al. (1978) is exposed.

Synonymies: Giardini Formation of RiGo and Bar-
BIERI (1959); « Red Unit» of some petroleum geo-
logists (see e.g. Chiaramonte well N° 1, GULF
Italia 1955; Comiso well N° 1, Mediterranean Oil
Company 1955; Francofonte well N° 2, Societa
Idrocarburi Francofonte 1958)

Source of name: Buccheri well No 2, located NE
of Buccheri village

Geographic coordinates: Lat. 37°09’ 017 N; Long.
2025°48” E

Operating Company: GULF Italia

Date of drilling: 13/1/58 - 28/2/58

Total depth: 1472 metres

Ground elevation: 561 metres

Fic. 32 — Calcarenite from the
Modica Formation. Bio-litho-
clastic packstone with Thauame-
toporella fragments, rounded
micritized grains, arenaceous
Foraminifera and echinodermal
particles. The micrite matrix
1s partly recrystallized into mi-
crosparite or sparite. Rabbito
well N° 1, 4475 m; thin section,
x 18.

— Calcarenite della Formazione
Modica. Packstone bio-litocla-
stico con resti di ZAaumatopo-
rella, granuli micritizzati, fora-
miniferi arenacei e frammentl
di echinodermi. La matrice mi-
critica ¢ parzialmente ricristal-
lizzata in microsparite o spa-
rite. Pozzo Rabbito 1, 4475 m;
sezione sottile, x 18,

In the type-well the Buccheri Formation was
crossed between 1096 and 1224 metres. The lower
boundary with the Modica Formation is sharp,
the upper one with the Chiaramonte Formation is
gradational (Plate 3). By analyzing the cutting
succession it was possible to divide the Buccheri
Formation into three imtervals, recorded also by
the electric log pattern.:

— upper anterval (from 1096 to 1120 metres), con-
sisting of red nodular marly limestones with Sac-
cocoma, Stomiosphaera and Globochaete;

— middle interval (from 1120 to 1166 metres),
made up of Radiolariz-bearing cherty limestones
and siliceous limestones;

— lower interval (from 1166 to 1224 metres),
characterized by teddish and greenish marls with
pelagic bivalve lumachelles.

As in the type-well, the lower boundary of the

Buccheri Formation is generally made by the top
of the Modica Formation except in the Pozzillo 1,
Catania 10, S. Demetrio 1 and Melilli 1 wells
where the Buccheri Formation disconformably over-
lies the Siracusa Formation. The formational
boundary is quite evident in most of the logs, as
it coincides with a sudden increase in the clay
contents. The upper boundary with the Chiara-
monte Formation, on the contrary, is not evident
from the electric logs; we, thus, defined the upper
boundary by the occurrence of the first calpio-
nellids (beginning of the Crassicollaria zone, AL-
LEMANN et al., 1970).

Many boreholes crossed mafic volcanites which
occur both as basaltic and hyaloclastitic layers in-
tercalated in the sedimentary sequence and/or as
huge massive bodies forming isolated submarine

volcanoes (fig. 55). We propose the term « Scicli
Member » of the Buccheri Formation for these
volcanic sea-mounts.

Source of name: Scicli well No 2, located NW of
Seicli

Geographic coordinates: Lat. 36°46’ 57 N; Long.
21517 E

Operating Company: AGIP Mineraria

Date of drilling: 28/10/61 - 1/2/62

Total depth: 3309 metres

Ground elevation: 225 metres

In the Scicli well N° 2 the volcanic edifice was
crossed between 729 and 1420 metres. It overlies
Middle Jurassic basinal marls and marly limestones
with volcanic intercalations, and is followed by
condensed nodular limestones of Upper Jurassic
age. The volcanic edifice was responsible here for
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the sudden change of sedimentation from basinal
to typical sea-mount depositional conditions.

The Buccheri Formation extends over the whole
Ragusa zone, but displays considerable lateral va-
riations in thickness (fig. 54) and facies (figs. 64, 65).
These variations are related both to the inherit-
ance of the relief caused by the early Liassic syn-
sedimentary tectonics and to the Middle-Upper
Jurassic volcanic activity.

Although the available data are scattered, in the
areas with scarce volcanic activity it is possible to
recognize two types of sequence:

complete sequence, in which the succession of the
microfacies (pelagic bivalves-Radiolaria-Saccocoma)
allows the same tripartition as in the type-well;
the total thickness of the formation ranges from
50-100 to 650 metres. Each of the above distin-

guished three intervals displays lateral variations
in thickness and facies. The available data do not
allow a precise age assignment, nor a reliable eva-
luation of the thicknesses.

The preservational characteristics of the skeletons
(ammonites-pelagic bivalves-Radiolaria) in the se-
quence reflect a progressive increase in carbonate
dissolution untill Callovian. Towards the end of
the Upper Jurassic a depression of the solution
levels is testified by the preservation, once again
of carbonate particles (Saccocoma).

The lower interval is characterized by the abun-
dance of pelagic bivalves (Bositra buchi or Posi-
donia alpina Auct.). The sedimentary features and
the fossils occurring throughout this interval, sug-
gest a correlation with Posidonia-bearing marls and
limestones (e.g. Marne a Posidonia Auct.) widely
developed in the Jurassic periadriatic domains. The

age ranges probably from the upper Liassic (Toar-
cian, see BARBIERI, 1964) to the Bathonian. Two
kinds of facies (fig. 64) may be distinguished:

— basinal resediments (Factes 1), chiefly occurring
in the southern part of the study area; the major
lithologies comprise grey-greenish marls and marly
limestones. The latter appear as fine-grained bio-
clastic packstones/wackestones (fig. 33) with abun-
dant pelagic bivalves, Radiolaria, sponge spicules,
ostracods, Lagenidae, Spirillina, Lenticulina, frag-
ments of echinoderms, badly preserved Globochaete,
Stomiosphaera, aptychi and arenaceous Foraminifera
(Ophthalmidiidae); Radiolaria become more frequent
towards the upper part of the lower interval.
Small amounts of terrigenous silt (quartz, feldspars
and white mica) are mixed with the skeletal ma-
terial. The matrix is a micrite which appears

F1G. 33 — Grey-greenish marly
limestone from the lower in-
terval of the Buccheri Forma-
tion. Bioclastic packstone/wack-
estone with thin-shelled pelagic
bivalves, echinoderm fragments,
Radiolaria and rare sponge spic-
ules. A thin parallel lamination
is evidenced by isoorientation
of the shell debris. Noto well
Ne 1, 1769; thin section, x 20.
— Calcare marnoso grigio-ver-
de dell’intervallo inferiore della
Formazione Buccheri. Packstone
/wackestone bioclastico con la-
mellibranchi pelagici, frammen-
ti di echinodermi, radiclari e
rare spicole di spugna. Una
sottile laminazione parallela &
messa in evidenza dalla isoorien-
tazione dei frammenti di gusci.
Pozzo Noto 1, 1769 m; sezione
sottile, x 20.

vaguely « clotted » by the presence of isolated Schi-
zosphaerella valves. These deposits display a dis-
continuous faint lamination evidenced by the iso-
orientation of shell debris, burrowing and sporadic
grading; they are thought to represent distal
turbidites;

—more or less condensed basinal deposits (Faczes 2),
developed over a more stable area with smooth
topography, located around the former subsiding
basin. They are represented by red-greenish marls
and clayey marls often displaying nodular structure,
with intercalations of thin lumachella-layers. The
latter consist of pelagic-bivalve packstones/wacke-
stones with scattered Globochaete, aptychi, skeletal
debris and rare partly-dissolved ammonite skeletons.
The matrix is a clay-rich «clotted » micrite. These
shell beds, only a few centimetres thick, originated
by both turbidite currents and bottom currents
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Fic. 34 — Red nodular marly
limestone from the lower in-
terval of the Buccheri Forma-
tion. Pelagic-bivalve packstone
showing normal grading due to
an upwards decrease in size of
the shell fragments. Naftia well
Ne 2, 708 m; thin section, x 24.

— Calcare marnoso rosso no-
dulare dell'intervallo inferiore
della Formazione Buccheri.
Packstone a bivalvi pelagici mo-
strante una gradazione deter-
minata dalla riduzione delle di-
mensioni verso l'alto dei fram-
menti di gusci. Pozzo Naftia 2,
708 m; sezione sottile, x 24.

(2). The turbidite layers (fig. 34), probably caused
by dilute low-velocity currents, always display
grading and parallel lamination, and sometimes a
vague current cross-lamination. The bottom cur-
rent deposits, on the contrary, are characterized by
lenticular and discontinuous layers showing sharp

(2) For a detailed description of these kinds of deposit
see KALIN et al. (1979).

Fic. 35 — Red nodular marly limestone from the lower
interval of the Buccheri Formation. Pelagic-bivalve
packstone with vague cross-laminae shown by different
orientation of the shells, varying contents in micrite
matrix and different degree of the shell fragmentation.
The orientation of the laminae is locally outlined by
pressure-solution strands. Rabbito well N° 1, 4178 m,
thin section, x 12.

— Calcare marnoso rosso nodulare dell’intervallo in-
feriore della Formazione Buccheri. Packstone a lamelli-
branchi pelagici con una mal definita laminazione obliqua.
[ singoli sets di lamine mostrano diversa orientazione e
differente grado di frammentazione dei gusci, e posseg-
gono inoltre un diverso contenuto in matrice micritica.
L’andamento delle lamine ¢ a luoghi sottolineato da
una sottile trama ferruginosa dovuta a processi di pres-
sione-dissoluzione. Pozzo Rabbito 1, 4178 m; sezione
sottile, x 12,

boundaries; the bivalves often occur in glomerate
clusters, and sheltered cavities are a quite common
feature. Also some pelagic-bivalve packstones (e.g.
Rabbito 1), displaying ill-defined sets of small-scale
ripple cross-laminae (fig. 35), may be possibly
referred to bottom current deposits. The « normal »
sedimentation between shell beds is represented by
mottled marlstones appearing as « pelletted » wacke-
stones with bivalve debris, badly preserved Radio-
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F16. 36 — Greenish siliceous limestone from the mid-
dle interval of the Buccheri Formation. Radiolarian
packstone. As a result of a strong bioturbation the ra-
diolarian tests are irregularly distributed and concen-
trated as nests. Scicli well N° 1, 1955 m; thin section, x 16.

— Calcare siliceo verdastro dell’intervallo medio della

Formazione Buccheri. Packstone a radiolari. La distribu-

zione irregolare dei gusci ¢ dovuta ad una intensa bio-

turbazione del sedimento. Pozzo Scicli 1, 1955 m;
sezione sottile, x 16.

laria, Lagenidaé and thin-shelled ostracods. The
bioclasts are dispersed in a fine-grained compound
of biodetritus and volcanogenic silt.

The middle interval, probably Callovian-Kim-
meridgian in age, is represented everywhere by
light grey and greenish siliceous cherty limestones
and calcareous radiolarites with red and green
marly interbeds. Similar lithofacies are widespread
in Jurassic deeper-marine sequences of the southern
continental margin of the Tethys (e.g. «scisti
diasprigni» or «calcari diasprini» Auct. of the

Fic. 37 — Greenish marly
limestone from the upper in-
terval of the Buccheri Forma-
tion. Bioclastic wackestone with
Saccocoma, aptychi and shell
debris. Parallelly oriented skel-
etal fragments in the mud-sup-
ported sediment suggest deposi-
tion by low density-low velo-
city currents. Pachino well N°
4, 1321 m; thin section, x 16.

— Calcare marnoso verdastro
dell’intervallo superiore della
Formazione Buccheri. Wacke-
stone bioclastico con Saccocoma,
aptici e frammenti di gusci.
L’orientazione dei frammenti
organici, in un sedimento a ma-
trice prevalente, suggerisce de-
posizione da correnti torbide di
bassa energia. Pozzo Pachino 4,
1321 m; sezione sottile, x 16.

Umbrian realm). The calcareous-siliceous beds
consist of radiolarian wackestones/packstones (fig.
36) with rare and badly preserved Spirillina, Glo-
bochaete, Stomiosphaera, and variable amounts of
silt -sized biodetritus. Radiolaria (mainly spumel-
linids) are commonly preserved as moulds filled by
fibrous calcedony or microcrystalline quartz. The
calcimicrite matrix is patchily replaced by silica.
Some relics of parallel lamination preserved in
unburrowed parts of the sediment suggest a de-
position from slowly-moving dilute turbidity flows.
In the uppermost part of the middle interval, the
limestones become less siliceous; Radiolaria are
commonly replaced by microsparite or sparite and
Saccocoma fragments appear for the first time. The
cutting succession from the Grammichele 1 and
Monterosso S1 wells shows that sometimes bio-
clastic wackestones with pelagic bivalves and Glo-
bigerina helvetojurassica may be associated with the
calcareous radiolarites.

The upper interval is characterized by abundant
Saccocoma ossicles; the age is probably uppermost
Kimmeridgian-lower Tithonian. As in the lower
interval, two facies may be distinguished, repre-
sented by:

— fine-grained resediments with pelagic compo-
nents (Facies 1), accumulated in a small depression
located in the southern part of the study area which
acted as a sediment trap. This facies is represented
by light cream cherty limestones alternating with
reddish and greenish marls. The calcareous beds
consist of fine-grained bioclastic wackestones with
Saccocoma fragments, Stomiosphaera, well preserved
Globochaete, Radiolaria, sponge spicules, Lagenidae,
Spirillina, Lenticulina, thin-shelled ostracods and
abundant silty biodetritus (fig. 37). These deposits,
which usually display both parallel lamination and
bioturbation, suggest redeposition by low-flow-
regime turbidity currents. In the Pachino well
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No 4 soft-sediment deformation structures were
found in some levels (fig. 38);

— condensed pelagic deposits (Faczes 2), develop-
ed north and east of the previous basinal deposits.
They consist of red-greenish mottled marls and

Fic. 38 — Pebbly mudstone
from the upper interval of the
Buccheri Formation. The soft
clast is a bioclastic wackestone
with Radiolaria and Saccocorra.
The matrix mainly consists of
biogenic bioclasts with lighter-
coloured streaks richer in clay
minerals derived from volcano-
genic material. Pachino well N
4, 1319 m; thin section, x 7.

— Pebbly mudstone provenien-
te dall'intervallo superiore della
Formazione Buccheri. Il clasto,
dal contorno sfumato, & costi-
tuito da un wackestone biocla-
stico con radiolari e Saccocoma.
La matrice ¢ data sopratutto
da un tritume biogenico <on
sottili bande discontinue pit
chiare ricche in minerali ar-
gillosi derivanti da alterazione
di materiale vulcanogenico. Poz-
zo Pachino 4, 1319 m; sezione
sottile, x 7.

marly limestones often displaying nodular texture.
The latter are Saccoccama wackestones [packstones
with Globochaete, Stomiosphaera and aptychi, asso-
ciated with rare Lagenidee, Spirillina, Lenticulina
and Radiolaria. (fig. 39). The presence of lenticular

and discontinuous thin layers of Saccocoma pack-
stones suggests sporadic activity of winnowing bot-
tom currents;

condensed and incomplete sequence, with maximum

Fic. 39 — Reddish nodular

limestone from the upper in-

terval of the Buccheri Forma-

tion. Saccocoma  packstone.

Giarratana well N° 1, 1206 m;
thin section, x 15.

— Calcare rosso nodulare pro-

veniente dalljintervallo superio-

re delle Formazione Buccheri.

Packstone a Saccocoma. Pozzo

Giarratana 1, 1206 m; sezione
sottile, x 15.

thickness of 30 metres, developed in the marginal
areas corresponding to morphological highs (Cam-
marata 1, Pozzillo 1, Catania 10, S. Demetrio 1,
Melilli 1 and, probably, Naftia 1, Sigona Grande 1
and Ponte Olivo 1). This sequence consists of
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nodular pinkish limestones and is characterized,
mainly in the lower part of the formation, by sedi-
mentary gaps related to submarine erosion and/or
non-deposition. In this type of sequence the upper
Liassic and part of the Middle Jurassic seem to
lack everywhere. The upper part of the Middle
Jurassic (probably Callovian) has been recognized
only in the Catania well N° 10. It is represented
by pelagic-bivalve packstones with scattered Globi-
gerina helvetojurassica and a few areanaceous Fo-
raminifera, Lenticulina, Lagenidae and echinodermal
plates. The upper Jurassic, represented by nodular
pinkish limestones with Globigerina helvetojurassica
(Facies 3) and by overlying red nodular marly
limestones with Saccocoma, appears, on the con-

ing, differential carbonate dissolution, early ce-
mentation etc.) typical of the condensed pelagic
deposits. The overlying red nodular marly lime-
stones are very similar to the Facies 2 of the upper
interval in the complete sequences. They are cha-
racterized by thin Saccocoma lumachelles which
also in this cas: are interpreted as a kind of lag de-
posits caused by winnowing of bottom currents
during periods of slow accumulation.

In the areas where widespread magmatic activity
occurred (fig. 55), the Buccheri Formation displays
significant vertical variations in facies obviously
related to sudden or gradual modifications of the
sea-bottom topography. The most striking facies

Fic. 40 — Red nodular lime-
stone from the Buccheri For-
mation. Bioclastic wackestone
with ammonite remains, ap-
tychi, Radiolaria, Globochaete,
Saccocoma and ostracods. The
ammonite skeleton, already fill-
ed with early lithified sediment
hardly distinguishable from the
embedding matrix, was exhum-
ed and reworked, as is shown
by boring and mechanical cor-
rosion. The aragonite test was
dissolved after final burial, since
geopetal sediment in the shell
mould is oriented the same way
up as in the nearby wvugs of
the matrix. Scicli well N°o 2,
695 m; thin section, x 15.

— Calcare rosso nodulare della
Formazione Buccheri. Wacke-
stone bioclastico con resti di
ammoniti, aptici, radiolari, Glo-
bochaete, Saccocoma e ostracodi.
L’ammonite, gia riempita da un
sedimento precocemente litifica-
to, difficilmente distinguibile
dalla matrice circostante, ¢ stata
riesumata e rimaneggiata sul
fondo, come & dimostrato dalla
presenza di corrosione mecca-

nica e organica. La dissoluzione del guscio aragonitico ¢ avvenuta dopo il seppellimento finale, dal momento che
il sedimento che riempie la sottile cavitd del guscio ha la stessa orientazione geopetale di quello che riempie i

vuoti da diagenesi precoce nella matrice.

trary, widely developed. The pinkish limestones of
Facies 3 are heteropic with the upper part of the
Radiolaria-bearing siliceous limestones and with
the lower part of the Saccocoma-bearing red marls
of the above described complete sequence (middle
and upper intervals). They consist of bioclastic
packstones with Globigerina helvetojurassica, Sac-
cocoma, large Radiolaria, ammonite remains, belem-
nites, echinodermal fragments, thin-shelled bivalv-
es, abundant and well preserved Globochaete and
Stomiosphaera, aptychi, Spirillina, Lagenidae, Len-
ticulina, rare arenaceous Foraminifera (Ammodisci-
dae), ostracods and small gastropods. This litholo-
gy commonly displays all the sedimentary and dia-
genetic features (e.g. strong bioturbation and bor-

Pozzo Scicli 2, 695 m; sezione sottile, x 15.

variations occurred in correspondence to the volcanic
sea-mounts (fig. 64, 65). In the Streppenosa 1
and Scicli 2 holes, for instance, the lower part of
the sequence exhibits typical basinal characteristics,
while the upper part which overlies the sea-mount
is represented by condensed lime deposits (fig. 40).
The latter, consisting of nodular packstones/wacke-
stones with Globigerina helvetojurassica and Sacco-
coma, bear a strong resemblance to the previously
described deposits of the incomplete sequence.
Gradual change from basinal to condensed pelagic
deposits on morphological highs may occur also
not in obvious relations with volcanic edifices.
Such variations have been recognized both in deeper
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Fic. 41 — Red nodular limestone from the Buccheri
Formation. Bioclastic wackestome with Saccocoma, Glo-
bigerina helvetojurassica, Radiolaria, Globochaete, debris
of thin-shelled bivalves and ostracods. The matrix is a
micrite displaying « clotted » texture. Large radiolarian
and globigerinid tests aie frequently filled with geopetal
microsparite. Ragusa well N° 1, 912 m; thin section, x 14.

— Calcare rosso nodulare della Formazione Buccheri.
Wackestone bioclastico con Saccocoma, Globigerina hel-
vetojurassica, radiolari, Globochaete, ostracodi e frammenti
di lamellibranchi pelagici. La matrice & costituita da
una micrite a tessitura grumosa. I gusci dei radiolari di
maggiori dimensioni e quelli dei globigerinidi sono
spesso riempiti da microsparite geopetale. Pozzo Ragusa
1, 912 m; sezione sottile, x

basinal areas (Ragusa well No 1, fig. 41) and in
more stable areas characterized by thin incomplete
sequences (Vittoria well No 1). These sea-floor
modifications testify local upwelling possibly re-
lated to the magmatic activity. In the Vittoria
well N° 2, however, the sequence consists of con-
densed nodular limestones amd marls followed by
a close alternation of mafic volcanites and condensed
pelagic deposits. The sedimentary succession and
the characteristics of the sediments suggest here
the existence of local and smooth submarine hills
even before the first intense volcanic activity.

Chiaramonte Formatiorw (uppez Tithonian-lower Hau-
terivian)

Petroleurn geologists called the Busambra Member
of the Alcamo Formation a sequence of Tithonian-
Neocomian white cherty limestones which in the
Ragusa zone are underlain by the Giardini For-
mation (Buccheri Formation in this paper) and
overlain by the Hybla Member of the Alcamo

Formation (Hybla Formation in this paper). We
propose a mew type-locality in the Ragusa zone,
since the Busambra type-section (Rico and BAR-
BIER], 1959) belongs to a tectonic unit of the Tra-
panese realm. Moreover, the wide extend in the
whole Ragusa zone and the characteristics of these
deposits justify, in our opinion, the establishment
of a formational unit rather than a member.

Synonymies: Busambra Member of the Alcamo
Formation (Rico and BARBIERI, 1959); « lattimusa »
Auct.; Kumeta Unit of some petroleum geologists
(see, e.g., Avola 1, RAP-SIS 1963)

Source of name: Chiaramonte well N° 1, located
nerth of Chiaramonte Gulfi village

Geographic coordinates: Lat. 37° 01’ 40” N; Long.
216°25° F

Operating Company: GULF Italia

Date of drilling: 16/7/55 - 3[11/55

Total depth: 2242 metres

Ground elevation: 840 metres

In the type-well the unit was drilled from 1340
to 1590 metres. The lower boundary with the Buc-
cheri Formation is gradational, the upper one with
the Hybla Formation is sharp and well evidenced
by the electric log (Plate 3). The sequence consists
of calpionellid-bearing white cherty limestones with
marly intercalations upwards increasing in fre-
quence. This type of lithofacies is widespread in
the Upper Jurassic-Lower Cretaceous deeper ma-
rine sequences of the Tethyan realm (e.g. « maio-
lica» or « biancone » Auct.).

The Chiaramonte Formation was found in the
whole Ragusa zone, except in the Catania well
No 10 where mafic volcanites of unknown age,
followed by Pliocene deposits, overlie the Buccheri
Formation. The upper boundary with the Hybla
Formation corresponds to a sudden change in
lithology, which happened simultaneously over the
whole Ragusa zone. The boundary is picked out
by a sharp upwards decrease of the resistivity values
in all the electric logs. The Buccheri-Chiaramonte
contact, on the contrary, is gradational and does
not display the same characteristics everywhere.
Therefore, we adopted a biostratigraphic crite-
rium, that is, the first appearance of calpionellids
to fix the lower formational boundary. This cri-
terium does not strictly obey the rules for the
definition of formations, but allowed us to evidence
significant facies and thickness variations within
the Upper Jurassic-Lower Cretaceous deposits. The
thickness (fig. 56) ranges from 10-20 metres to
350 metres. In the Chiaramonte Formation three
kinds of sequence are distinguished:

thick basinal sequence, consisting of fine resediments
with pelagic components (Facies 1). It accumulated
in the central part of the Ragusa zone which ap-
parently was a morphological depression during
late Tithonian and Early Cretaceous time (fig. 66).
The main lithologies comprise white cherty lime-
stones and greenish marly interlayers. The lime-
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stones are fine-grained bioclastic wackestones (fig.
42) with calpionellids, Radiolaria, Spirillina, Lage-
nidae, Lenticulina, Globochaete and calcispheres,
mixed with considerable amounts of silt-sized bio-
detritus. The matrix appears to consist in large
part of Nannoconus. The age ranges from the upper

Fic. 43 — Pinkish nodular
limestone from the Chiaramon-
te Formation. Nodular bio-
clastic wackestone with calpio-
nellids (chiefly Calpionella al-
pina and Calpionella elliptica),
Radiolaria and silty biodetritus.
Nodules, less rich in fossils
than the surrounding matrix,
are locally evidenced by pres-
sure-solution. Cammarata well
Ne 1, 3657 m; thin section,
X151

— Calcare nodulare rosato del-
la Formazione Chiaramonte.
Wackestone bioclastico nodu-
lare con tintinnidi (sopratutto
Calpionella alpina e Calpionella
elliptica), radiolari e silt bio-
genico. I noduli, meno ricchi
in fossili della circostante ma-
trice, sono localmente messi in
evidenza da fenomeni di pres-
sione-dissoluzione. Pozzo Cam-
marata 1, 3657 m; sezione
sottile, x 15.

Tithonian (beginning of the Crassicollaria zone of
ALLEMANN et al., 1970) to the lower Hauterivian.
The Tithonian part is characterized by abundant
and well preserved Crassicollaria, Calpionella al-
pina, Tintinnopsella carpathica, Stomiosphaera and
Globochaete, associated with a few and badly pre-
served Saccocoma particles and aptychi; the Hau-

terivian part of the sequence contains only Radio-
laria and few Spirillina. The described sediments
commonly show vague parallel lamination and bio-
turbation

composite sequence, made up of condensed pelagic
deposits (Facies 2) in the lower part and of ba-

Fic. 42 — Whitish limestone
from the Chiaramonte Forma-
tion. Fine-grained bioclastic
wackestone with small Radio-
laria, calpionellids (chiefly Cal-
pionella alpina) and biogenic
silt. Radiolaria are replaced by
sparite or microsparite. Faint
current-lamination is outlined
by oriented elongate bioclasts.
Marzamemi well N° 1, 955 m;
thin section, x 18.

— Calcare biancastro della For-
mazione Chiaramonte. Wacke-
stone bioclastico a grana fine
con piccoli radiolari, tintinnidi
(sopratutto Calpionella alpina) e
silt biogenico. I gusci dei radio-
lari sono diagenizzati in sparite
o microsparite. Una debole la-
minazione da corrente & messa
in evidenza dalla presenza di
sottili bioclasti orientati. Pozzo
Marzamemi 1, 955 m; sezione
sottile, x 18.

sinal sediments in the upper part. This type
of succession indicates a progressive widening of
the central basinal area during Early Cretaceous
time. The lithotypes are represented by pinkish
nodular limestones followed by light cherty lime-
stones and marly limestones with greenish marly
interbeds. The nodular limestones (fig. 43) are
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bioclastic wackestone/packstones with calpionellids,
well preserved Stomiosphaera, Globochaete, aptychi,
ammonites, large Radiolaria, Saccocoma (only in
the lower part), Lagenidae, Spirillina, sponge spic-
ules, rare thin-shelled ostracods and unidentified
biodetritus. The matrix appears as a Nannoconus-
rich micrite. Like all the previously described
nodular limestones, also these lithotypes display
sedimentary and diagenetic features typical of
condensed pelagic deposits on swells. The nodular
structure is in some places produced by pene-
contemporaneous remobilization of unevenly lithi-
fied sediment (e.g. pebbly mudstones in Mineo 1,
fig. 44). The age of these deposits ranges from
upper Tithonian to Berriasian p.p. (Crassicollaria
zone and Calpionella zome of ALLEMANN et al.,
1970). The overlying cherty limestones are fine-
grained bioclastic mudstones/wackestones with cal-

Fic. 44 — Pebbly mudstone
from the Chiaramonte Forma-
tion. The clasts are bioclastic
wackestones with Radiolaria,
Saccocoma, Stomiosphaera, ap-
tychi, Crassicollaria and shell
fragments; the matrix is a retex-
tured bioclastic packstone with
the same fossil assemblage as the
soft clasts. Mineo well N° 1,
1747 m; thin section, x 16.

— Pebbly mudstone della For-
mazione Chiaramonte. I clasti
sono costituiti da un wacke-
stone bioclastico con radiolari,
Saccocoma, Stomiosplaera, ap-
tici, Crassicollaria e frammenti
di molluschi; la matrice, ricca-
mente fossilifera, ¢ un packsto-
ne bioclastico ritessiturato con
una associazione di microfossili
analoga a quella presente negli
elementi. Pozzo Mineo 1, 1747
m; sezione sottile, x 16,

pionellids, Radiolaria, rare Sprrallina and fine bio-
detritus dispersed in a Namnocorus-bearing matrix.
Sometimes, a faint laminatiom pointed out by iso-
orientation of the bioclasts suggests episodic current
activity. The age ranges from Berriasian p.p. (be-
ginning of the Calpionellopsis zone of ALLEMANN
et al., 1970) to lower Hauterivian;

thin condensed sequence, entirely constituted by red-
pinkish nodular limestones showing close similar-
ities with the underlying nodular deposits of the
Buccheri Formation. This sequence is developed
over marginal parts of the study area which re-
presented persisting morphological highs (fig. 67).

Hybla Formation (upper Hauterivian-Albian p.p.)

This formation corresponds to the Hybla Mem-
ber of the Alcamo Formation, established by Rico

and BarsiErI (1959) in the Ragusa well No 11.
The distinctive lithology, always well recorded on
the electric log patterns, as well as the thickness
and the wide extent justify, in our opinion, the
rank of formation.

Synomymies: Hybla Member of the Alcamo For-
mation (Rico and Barsieri, 1959); Calabianca
Unit of some petroleum geologists (see, e.g. Avola
1, RAP-SIS 1963)

Source of name: see Rico and Barsirri, 1959

Type well : Ragusa well No 11

Geographic coordinates: Lat. 36° 53’ 46” N; Long.
2017212 K

Operating Company: GULF Italia
Date of drelling: 29/1/56 - 23/3/57
Total depth: 2890.88 metres

In the type-well the formation was drilled from
349 to 632 metres. The lower boundary with the
Chiaramonte Formation and the upper one with
the Amerillo Formation are sharp (see Rico and
Barsierr, 1959, fig. 6).

The Hybla Formation has been found in the
whole Ragusa zone. The thickness ranges from
10-20 metres to 300 metres (fig. 57). The unit is
everywhere underlain by the Chiaramonte Forma-
tion and overlain by the Amerillo Formation. The
sequence comsists of dark grey-greenish burrowed
(Chonclrites-type) clays and clayey marls rich in
organic matter. Occasional thin intercalations of
whitish marly limestones are also present. Some
« tuffaceous marls » ( thyaloclastites) have been re-
ported in the log descriptions of the Chiaramonte
1, Grammichele 1, Palazzolo 1 and Piazza Arme-
rina 1 wells; we have no additional data since no
samples were available. The calcareous beds ap-
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pear as very fine-grained wackestones (fig. 45)
with rare Radiolaria, Spirillina, globigerinids, La-
genidae, Lenticulina, thin-shelled ostracods, biode-
tritus and volcanogenic silt. The matrix is a mi-
crite rich in nannoplankton. The age of the Hybla
Formation ranges from upper Hauterivian to Al-
bian p.p. In the lower part of the sequence the
fossil assemblage is chiefly constituted by Radio-
laria with few small globigerinids (Globigerina hau-
terivica-infracretacea type). This interval corre-
sponds to the « Hedbergella» hoterivica zone of
Van HiINTE (1976). The uppermost part of the
sequence, which is characterized by the presence
of Hedbergella trochoidea and by the appearance of
the early Rotalipora forms, includes the Ticinella
breggensis zone of VAN HINTE (1976). Thin par-
allel-lamination always found in the calcareous beds

of the Hybla Formation suggests basinal deposi-
tion controlled by current activity. The: general
characteristics of the Hybla Formation, whose
counterparts (e.g. «scisti a fucoidi» Auct. of the
Umbrian realm) are well known in other parts of
the periadriatic domains, denote temporary reduc-
ing conditions at the sea floor.

Amerillo Formation (Albian p.p. - Maastrichtian)

This formation corresponds to the Amerillo
Member of the Alcamo Formation established by
Rico and Barsier! (1959) in the Amerillo valley,
The lower part of the unit, badly exposed in this
section, was defined by the authors in the Monte-
rosso S1 well. The unit, widely developed in the
Ragusa zone, is represented by white cherty lime-
stones stratigraphically overlying the Hybla marls

and underlying Tertiary calcarenites attributed to
the Ragusa Formation.

The Monterosso S1 well is located NW of Mon-
terosso Almo village:

Geographic coordinates: Lat. 37005’ 58" N; Long.
2012’ 45” E

Operating Company: GULF Italia

Date of drilling: 1/2/58 - 7/3/58

Total depth: 1210 metres

Ground elevation: 449 metres

The drilling started in the Upper Cretaceous
cherty limestones; the lower boundary with the
Hybla Formation was reached at a depth of 183
metres. The contact is sharp, as in the whole
Ragusa zone.

Fic. 45 — Greenish marly
limestone from the Hybla For-
mation. Very flne-grained bio-
clastic wackestone with Radio-
laria, few Spirillina, small frag-
ments of echinoderms and bio-
detritus. Mineo well N°¢ 2,
2218 m; thin section, x 18.

— Calcare marnoso verdastro
della Formazione Hybla. Wack-
estone bioclastico a grana fine
con radiolari, Spirillina, piccoli
frammenti di echinodermi e
biodetrito. Pozzo Mineo 2, 2218
m; sezione sottile, x 18.

The upper part of the unit is exposed along the
Vizzini-Monterosso road. Ri6o and Barsierr (1959)
fixed the boundary between the Amerillo cherty
limestones and the overlying Ragusa calcarenites
in correspondence to a ruditic level interpreted as
a transgressive conglomerate. This « conglomerate»,
in reality, is one of the many slump breccias oc-
curring in the uppermost part of the Amerillo
Formation.

In the whole Ragusa zone, the Amerillo Forma-
tion may be divided into two intervals. The thi-
ckness of the formation varies from 20-50 metres
to about 800 metres (fig. 58). It is interesting to
observe that the lower interval occupies only a
small part of the sequence, reaching a maximum
of one hundred metres in the thickest sections.
The lower interval (Cenomanian-Turonian) is re-
presented by fine-grained foraminiferal wackestones/

MESOZOIC PALEOTECTONIC EVOLUTION OF THE RAGUSA ZONE 363

mudstones (fig. 46) with Rotelipora, Globotruncana,
globigerinids, Heterohelicidae, Pithonella, Lagenidae
and Stomiosphaera. Bioturbation is the only se-
dimentary structure displayed in these (hemi)pe-
lagic deposits.

The upper interval (Semonian) mainly consists of

Fic. 46 — White limestone
from the Amerillo Formation.
Foraminiferal wackestone with
globigerinids, Rotalipora appen-
ninica, Planomalina buxtorfi and
Globotruncana renzi. S. Croce
Camerina well N° 2, 1318 m;
thin section, x 16.

— Calcare bianco della Forma-
zione Amerillo. Wackestone 1
foraminiferi planctonici con glo-
bigerinidi, Rotalipora appenni-
nica, Planomalina buxtorfie Glo-
botruncana rvenzi. Pozzo S. Cro-
ce Camerina 2, 1318 m; sezione
sottile, x

turbiditic resediments with pelagic components.
Turbidites with both pelagic and shallow-water
materials were found chiefly in the upper part of
the sequence. The lithologies include bioclastic
wackestones (fig. 47) with Gdobotruncana, Hetero-
helicidae, globigerinids and unidentified biodetritus.

These deposits, often displying parallel lamination
and bioturbation, are interpreted as incomplete Bo-
UMA cycles. Sometimes, C-E Bouma sequences have
been observed. The biogenic material in these
layers consists of small Radiolaria, sponge spicules,
Pithonella, Stomiosphaera, globigerinids, Heterohel-

Fic. 47 — White limestone
from Amerillo Formation. Bio-
clastic wackestone with Globo-
truncana and globigerinids mix-
ed with large amounts of un-
determined biodetritus. Modica
well N° 1, 994 m; thin section,
x 16.

— Calcare bianco della Forma-
zione Amerillo. Wackestone bio-
clastico a Globotruncana, globi-
gerinidi e abbondante biode-
trito. Pozzo Modica 1, 994 m;
sezione sottile, x 16,

ctdae, benthonic Foraminifera, scattered Globotrun-
cana and reworked Rotalipora with admixed uni-
dentified biodetritus and volcanogenic silt (fig. 48).
In places, the base of turbidite beds is made by
irregular thin layers of foraminiferal packstones/
wackestones probably representing the A interval
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of the Bouma sequence (fig. 49). In some wells,
resediments with shallow-water components (Orbi-
toides, Omphalocyclus, rudistid fragments and are-
paceous Foraminifera) were also found.

A sudden change in sedimentation occurred every-
where by the Maastrichtian-Paleocene boundary,

Fic. 49 — White limestone
from the Amerillo Formation.
Bioclastic wackestone with Glo-
botruncana, overlain by graded
bioclastic packstone with plank-
tonic Foraminifera, Inoceramus
prisms and volcanogenic silt.
Note the erosional contact at
the base of the turbidite layer.
Noto well N° 1, 764 m; thin
section, x 9.

— Calcare bianco della Forma-
zione Amerillo. Wackestone bio-
clastico con Globotruncana sor-
montato da un packstone bio-
clastico, gradato, a foraminiferi
planctonici e bentonici, prismi
di inocerami e silt vulcanoge-
nico. Si osservi il contatto ero-
sionale alla base del sottile li-
vello torbiditico. Pozzo Noto 1,

764 m; sezione sottile, x 9.

and the former basinal deposits are overlain by
slope deposits. This part cf the sequence is char-
acterized by fine-grained turbidites revealing more
complete Bouma sequences, as well as by slumps,
slides and subordinate coarse gravity-flow depos-
its. Good outcrops are present, for instance, along
the Vizzini-Monterosso road. We were undecided

where the upper boundary of the Amerillo Forma-
tion ought to be placed, since the transition to the
overlying Ragusa Formation is very gradual. We
suggest to place the formational boundary at the
base of the Maastrichtian-Paleocene channelized
deposits since they mark a sudden increase in the

Fic 48 — White calcisiltite
from the Amerillo Formation.
Fine-grained bioclastic pack-
stone displaying cross-lamina-
tion (C interval of a turbidite
layer). Bioclasts chiefly consist
of Pithonella and Stomiosphaera
with mixed globigerinids, ben-
thonic Foraminifera and bio-
genic silt. S. Croce Camerina
well No 2, 1181 m; thin section,
29,

— Calcisiltite bianca della For-
mazione Amerillo. Packstone
bioclastico a grana fine con la-
minazione incrociata (intervallo
C di un livello torbiditico). I
bioclasti sono costituiti sopra-
tutto da Pithonella e Stomio-
sphaera, associate a globigeri-
nidi, foraminiferi bentonici e
silt biogenico. Pozzo S. Croce
Camerina 2, 1181 m; sezione
sottile, x 9.

synsedimentary tectonic activity over the whole
Ragusa zone.

Mafic volcanites were drilled in the Amerillo
Formation, mainly in the upper part. As in the
Buccheri Formation, they occur both as layers in-
tercalated within the sedimentary sequence and as
huge massive bodies forming isolated volcanic
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edifices (fig. 59). Some volcanic sea-mounts reach-
ed the sea level (Melilli 1, Portopalo 1 and Pachino
4), as testified by the presence of shallow-water
sediments on top. We propos: the introduction of
two members: the Capo Passero Volcanite and the
Portopalo Limestone, these names having been al-
ready used in the geological literature (CoLacic-
cHI, 1963).

The Capo Passero volcanites are alkalic under-
saturated basalts ranging in age from 81 to 71 MY
(K/Ar ages, 71 MY being the most reliable value,
BaRrBER1 et al., 1974). We chose the Pachino well
No 4 as type-well, since it penetrated a volcanic
sea-mount for about 600 metres (between 297 and
885.50 metres) and crossed the upper contact with
rudistid limestones and the lower one with Globo-
truncana cherty limestones.

Synonymies: Tephrite of Capo Passero (Coracrc-
cHI, 1963)

Geagraphic coordinates: Lat. 36° 41’ 49” Nj Long.
2036° 20" E

Operating Company: AGIP Mineraria

Date of drilling: 2/10/59 - 22/7/60

Total depth: 5003 metres

Ground elevation: 22 metres

The Portopalo Limestone is well exposed along
the cliff north and south of Portopalo village, far-
ther south of Pachino. Here a reef complex made
up of rudistid limestones rich in large Foramini-
fera, algae etc. overlies the Capo Passero basalts
and is disconformably overlain by the Eocene Cozzo
Cugni calcarenites (CoracrccHr, 1963; TREVISAN,
1936). The thickness is about 40 metres. CoLa-
ciccHr described interfingerings betwwen shallow-
water limestones and pillow lavas at Isola di Capo
Passero.

Paleotectonic evolution

The Upper Triassic dolomites of the Ragusa
zone are the deepest horizon which has been ex-
plored in Southern Sicily. Therefore, no data on
the beginning of the Alpine history are available
in this area. Middle Triassic tensional tectonics,
widespread in the whole Mediterranean area, caus-
ed, north of the Ragusa zone, opening of early
sea-ways, seats of pelagic deposition and volcanic
activity (SCANDONE, 1975). We cannot say whether
and how much this phase affected Southern Sicily;
the considerable thickness of the Norian deposits,
however, suggests crustal thinning probably related
to the Middle Triassic tensional tectonics.

In the following sections we shall sketch the
Mesozoic history of the Ragusa zone by pointing
out the most significant stages of the paleotectonic
evolution.

The Upper Triassic peratidal platform

Sedimentary environments comparable with mod-
ern tidal flats characterized Southern Sicily during
Late Triassic times. An intertidal algal flat ex-
tended over the whole Ragusa zone during Norian.

In the upper part of the Rhetian a facies differen-
tiation, suggesting a more complex depositional set-
ting is recognized (fig. 60). Two main paleogeo-
graphic domains can be distinguished: the Siracusa
belt and the Ragusa belt. The first was charac-
terized by shallow-water (intertidal-subtidal) condi-
tions with open circulation; the second appears as
a sheltered sedimentary environment with a com-
plex system of tidal channels and ponds bordered
northwards and eastwards by beach ridges. Supra-
tidal dolomites and evaporites (Naftia Formation),
stratigraphically intervening between the Norian
algal dolomites (Gela Formation) and the Rhetian
tidal-channel deposits (Noto Formation), mark in
the Ragusa belt a general regression. Supratidal
conditions did not reach the Siracusa belt where
shallow-water calcarenites indicative of subtidal
zone followed during Rhetian time typical deposits
of intertidal environment.

Signs of synsedimentary tectonic activity during
Late Triassic are indicated by the occurrence of
some mafic volcanites. Their areal distribution,
however, appears random since the available data
are not homogeneous. Indeed, the Upper Triassic
dolomites were crossed for thousands of metres in
some boreholes and only for some hundred metres
in others.

The dissection of the Triassic platform

A severe phase of symsedimentary tectonic ac-
tivity dissected the Triassic platform in early Het-
tangian time (fig. 51). The WSW-ENE and NW-
SE trending faults appear to follow the Rhetian
facies boundaries. The faulting was accompanied
by fissural basaltic volcanism. Fig. 53 shows that
along the main active faults 1/5 or more of the
sequence is made of lava flows and hyaloclastites.
The study area appears at this time clearly divided
into two paleogeographic realms (fig. 61). In the
Siracusa belt subsidence was balanced by deposi-
tion, allowing the persistence of shallow-water con-
ditions; the sedimentation rate reached maximal
values of about 80 m/MY. In the Ragusa belt,
on the contrary, a sudden sinking brought the sea
floor below the photic zone and deeper marine con-
ditions set up. Here a subsiding basin character-
ized by at least about 3000 metres of turbiditic
deposits and by a high overall sedimentation rate
(600 m/MY) established to the south (fig. 51).
Towards the Siracusa belt, this basin was bordered
by a scarcely subsiding flat area where condensed
sequences with low overall sedimentation rate (only
10-15 m/MY) were deposited. The sedimentary
and diagenetic features of the shallow-water de-
posits suggest open circulstion and well-oxigenated
conditions in the Siracusa belt. By contrast, dy-
saexobic conditions are recorded by the Hettangian-
Sinemurian sediments of the Ragusa belt which
display typical characteristics of an enclosed basin.
A southern landmass is assumed as source area of
the terrigeneous sand which accumulated in the
southern basin.

During Sinemurian-Lotharingian the inner edge
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of the Siracusa platform was activated by WSW-
ENE and by subsequent NW-SE faults. The syn-
sedimentary tectonic activity persisted until Do-
merian and a prism of shelf-derived resediments
accumulated along steep slopes (figs. 62, 63).

In the Ragusa belt the Sinemurian-Lotharingian
boundary coincides with a considerable change in
the depositional conditions, manifested by a sud-
den decrease in the depositional rate (fig. 52), in-
terruption of the supply of terrigenous material
from the southern continental area and by increase
in the water oxigenation. In the southern basin
the deposition rate during Lotharingian-Domerian
time was around 55m/MY; this moderate value,
compared with the 600 m/MY of the Hettangian-
Sinemurian deposits, suggests a reduction also in
the subsidence rate.

Throughout the Lotharingian, the basinal facies
gradually spread towards the Siracusa platform,
invading zones previously covered by fine-grained
shelf-derived resediments, as well as the last sub-
marine hills which still persisted in the scarcely
subsiding areas of the Ragusa belt.

Sinking and starvation of the Siracusa platform

During Hettangian-Lotharingian time pronounced
subsidence accompanied by synsedimentary fault-
ing played an important réle in the Ragusa belt,
while moderate and more uniform subsidence oc-
curred in the Siracusa platform. Only during
middle Liassic the Siracusa platform was affected
by faulting. The eastern margin first « collapsed »,
as shown by Lotharingian shallow-water limestones
stratigraphically overlain by middle Liassic coarse
resediments. At the end of Domerian the entire
Siracusa platform sunk below the photic zone and
the distinction between the Siracusa and Ragusa
belts became less evident. The main paleogeo-
graphic lineaments during Toarcian time are shown
in fig. 64.

The tectonic activity did not play an important
role in the Toarcian-Bathonian time span. WSW-
ENE and NW-SE persisting trends, however, are
manifested by the facies pattern and by the pre-
ferred orientation of basin axes (fig. 54). In the
area previously corresponding to the Ragusa belt,
the deposition rate was about 15 m/MY in the south-
ern basin and only around 3 m/MY in the marginal
areas. The top of the sunken and starved Siracusa
platform is still recognizable at this time, and ap-
pears as a belt characterized by non-deposition or
submarine erosion. The sudden decrease of the
deposition rate accompanied by a simultaneous in-
crease in the clay/carbonate ratio in the sediment
is interpreted as resulting from an interplay of
two factors: drastic reduction of the lime-mud
imput partly related to the starvation of the plat-
form areas, and increasing in the carbonate dis-
solution at the sea floor. Obviously, these factors
were not controlled by mere Jocal conditions, since
the abrupt sedimentation change at the beginning
of the Toarcian time is a common feature in many
basinal sequences of the Tethyan realm.

The Middle-Upper Furassic volcanism

By the end of the Middle Jurassic renewed syn-
sedimentary tectonics caused widespread submarine
volcanic activity, which persisted until early Kim-
meridgian (fig. 55). Isolated edifices built up in
correspondence to the intersections of the main
faults, but the available data do not allow us to
localize the single faults which accounted for the
volcanic activity, although a network of WSW-
ENE and NW-SE lineaments clearly appears in
the isopach map of the Buccheri Formation (fig. 54).

During Late Jurassic the sedimentation was
strongly influenced by modifications of the bottom
physiography induced by the building up of vol-
canic edifices (fig. 65). The Scicli sea-mount, for
instance, was responsible for a sudden change
from basinal to sea-mount condensed facies. Pro-
bably renewed increase in imput of lime-mud
(pelagic organisms) allowed condensed deposition
also over the areas previously characterized by sub-
marine sedimentary gaps.

Temporary tectonic quiescence

At the beginning of the Tithonian the volcanic
activity ceased completely and no signs of syn-
sedimentary tectonics are recognizable for a long
time. The facies distribution (figs. 66, 67) and the
isopach patterns (figs. 56, 57) reflect new physio-
graphic conditions resulting from the Middls-
Upper Jurassic modifications of the bottom relief.

From Tithonian until Turonian times the whole
Ragusa zone underwent only moderate subsidence
manifested by a gradual expansion of the basinal
areas; the latter presumably appeared at this time
as a gently slanting depression in the central part
of the study region. Condensed pelagic deposits
surrounding the central depression progressively
migrated towards the outer margin of the area,
until clayey basinal resediments uniformely depos-
ited during Hauterivian. The lithologies testify
reducing conditions at the sea-floor, with repeated
episodes of stagnation. These dysaerobic conditions
seem to be related to a general oxigen depletion
which happened at this time (Rvan and Crra,
1977), rather than to a local lack of sea-floor ven-
tilation. The maximal deposition rate of the Hau-
terivian-Albian clayey deposits is around 14 m/MY.
In late Albian time normal conditions of oxigena-
tion again set in; the sedimentation rate reached
maximal values around 8 m/MY during Cenoma-
nian-Turonian time. Sporadic mafic volcanites are
interpreted as the first signs of a renewed synse-
dimentary tectonic activity.

The Upper Cretaceous tectonic activity and volcanism

During Senonian the Ragusa zone was again
dissected by tensional faults. The isopach map
(fig. 58) reveals a new network of SW-NE and
WNW-ESE trending faults, and the existence of
active subsidence in the Noto-Chiaramonte area.
The tectonic instability is suggested also by the
high accumulation rate (30 m/MY) of the basinal
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deposits, which mainly consisted of lime turbidites.
Isolated volcanic edifices (fig. 59) developed at the
intersections of main faults, as it was the case in
the Middle-Upper Jurassic. Some of them (e.g.
Pachino area and Melilli well N° 1) reached the
photic zone and rudistid reefs grew on top.

By the end of Late Cretaceous the synsedimentary
tectonic activity increased, as it is testified by the
wide occurrence of slumps and other mass flow
deposits. More striking evidences of tectonic in-

stability are finally provided by evidence of large
downslope displacements of carbonate sand accom-
panied by spectacular gravity-slides in most of
the Paleocene and Eocene sequences of the area.
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SOMMARIO

LLa zona ibleo-ragusana costituisce oggi una zona re-
lativamente stabile che funge da avampaese del settore
siciliano della catena maghrebide. Il sottosuolo di questa
regione & stato ampiamente esplorato per ricerche di
idrocarburi, € numerosi pozzi hanno attraversato se-
quenze complete dal Miocene al Trias superiore. In
superflcie affiorano essenzialmente terreni neogenici, e i
termini mesozoici sono limitati a pochi e ristretti affio-
ramenti di vulcaniti e calcari del Cretaceo superiore.

Nella letteratura geologica vengono generalmente di-
stinte una facies siracusana e una facies ragusana; la
prima sarebbe caratterizzata da una sedimentazione de-
tritico-organogena continua dal Trias al Cretaceo supe-
riore, la seconda da una successione di dolomie neritiche
triassiche, di «Black Shales» del Trias sup.-Lias e
quindi di sedimenti di mare aperto in tutto il resto del
Mesozoico (ENI, Enciclopedia del Petrolio, 1969). Il
quadro da noi ricostruito rivela una maggiore comples-
sita e si discosta alquanto dagli schemi tradizionalmente
accettati per la Sicilia meridionale.

In questa nota vengono esposti i risultati di uno stu-
dio di revisione di circa 70 pozzi, per la gran parte dei
quali si disponeva di campioni di carote e cuttings. In
alcuni pozzi la campionatura molto fitta ha permesso sia
una dettagliata ricostruzione delle successioni e delle
relative facies, sia un’ottima taratura dei logs elettrici
che ha facilitato la correlazione con pozzi per i quali si
disponeva di pochi campioni.

La nomenclatura litostratigrafica comunemente usata
in Sicilia dai geologi del petrolio deriva da Rico e Bar-
BIERI (1959) e da ScumipT D1 FrIEDBERG (1965). Siamo
stati costretti ad abbandonare la gran parte dei nomi
formazionali tradizionali poiché molti di essi derivavano
da unita della catena, e ad introdurre nuove formazioni
dal momento che alcune unita litostratigrafiche com-
prendevano tipi litologici di etd e significato deposi-
zionale differenti. Nella tabella 1 sono riportate la no-
menclatura tradizionalmente adottata e quella proposta
in questo lavoro, con l'eta delle singole formazioni.

Le nostre ricerche nella zona di Ragusa mostrano che
questo settore crostale ha subito durante il Mesozoico
una tipica evoluzione di margine continentale in via di
sprofondamento, molto simile a quella di altri domini
paleogeografici situati lungo il settore periadriatico del
margine continentale africano. La gran parte di questi
domini, tuttavia, & stata fortemente deformata durante
la compressione alpina cosicché qualunque ricostruzione
paleotettonica necessita preliminarmente di accurate ri-
costruzioni palinspastiche, Nella zona di Ragusa, invece,
forma e dimensioni degli originari domini paleogeo-
grafici sono ancora conservate, dal momento che questa
area non ¢ stata modificata da accorciamenti crostali
significativi. Queste condizioni strutturali favorevoli, con-
giuntamente all’abbondanza di dati derivanti dall’esplo-
razione petrolifera, permettono di studiare a scala reale
ambient! deposizionali e relative modificaziont spazio-
temporali indotte dalla subsidenza, dalla dissezione ad
opera di faglie e dal vulcanismo.

Anche noi distinguiamo un dominio siracusano e un
dominio ragusano, anche se soltanto relativamente al-

Vintervallo di tempo T'rias superiore-Lias medio, quando
la regione studiata si presentava effettivamente divisa in
due ben distinte zone paleogeografiche. Questa distin-
zione diventa meno evidente alla fine del Lias medio
quando la piattaforma carbonatica siracusana sprofonda
al di sotto della zona fotica.

Le dolomie del Trias superiore della zona di Ragusa
sono lorizzonte pit vecchio esplorato in Sicilia meri-
dionale; pertanto non si hanno dati sull’inizio della
storia alpina in quest’area. La tettonica tensiva del Trias
medio determino a nord di Ragusa 'apertura di bacini
precoci sedi di deposizione pelagica e di attivita vulca-
nica. Non siamo in grado di dire se e quanto questa
fase abbia interessato la Sicilia meridionale; lo spessore
considerevole dei depositi norici suggerisce comunque
processi di assottigliamento crostale in atto, probabil-
mente legati alla fase tettonica medio-triassica. T'racce-
remo la storia mesozoica della zona di Ragusa a partire
dal Norico cercando di mettere in evidenza gli stadi piu
significativi della sua evoluzione paleotettonica.

Un ambiente comparabile con le attuali pianure tidali
caratterizza nel Trias superiore la Sicilia meridionale.
Durante il Norico tutta la zona si presenta come una
uniforme, piatta area intertidale ricoperta da depositi
algali (sopratutto stromatoliti). Al passaggio Norico-
Retico cominciano a delinearsi due elementi paleogeo-
grafici: il dominio ragusano, in cui si depositano dolo-
mic sopratidali ed evaporiti, e il dominio siracusano
caratterizzato invece dapprima da depositi intertidali e
poi da depositi subtidali di mare aperto. Nella parte
alta del Retico la differenza tra i due domini si accentua:
il dominio siracusano presenta ancora caratteri di depo-
sizione di mare aperto, il dominio ragusano, invece,
appare come un complesso sistema deposizionale con
canali e lagune costiere di ambiente ristretto bordate a
nord ¢ a est da barre.

Una energica fase di tettonica sinsedimentaria smem-
bra la piattaforma triassica nell’Hettangiano. IL’anda-
mento delle faglie segue le linee gia tracciate dai limiti
di facies retici. Il fagliamento & accompagnato da un
vulcanismo basaltico di tipo fissurale. L.a zona di Ra-
gusa appare In questo tempo piu chiaramente suddi-
visa in due domini paleogeografici. Nel dominio siracusano
la subsidenza & compensata dalla sedimentazione cosicché
permangono ancora condizioni di mare basso. Nel do-
minio ragusano invece un rapido sprofondamento del-
I’area genera un bacino fortemente subsidente in cui si
accumulano migliaia di metri di depositi torbiditici. 1l
bacino ¢ bordato a nord, verso il dominio siracusano,
da un’area piatta scarsamente subsidente sede di depo-
sizione condensata. La velocita di sedimentazione rag-
giunge i 600 m/MA nel bacino merdionale e soltanto
10-15 m/MA nelle aree marginali. Nel dominio siracu-
sano velocita di subsidenza e velocitd di sedimentazione
raggiungono valori massimi di circa 80 m/MA. Le ca-
ratteristiche deposizionali e diagenetiche det depositi
suggeriscono condizioni ben ossigenate nel dominio si-
racusano e condizioni disaerobiche nel dominio ragusano.

Durante il Sinemuriano-Lotaringiano il bordo interno
della piattaforma siracusana ¢ tagliata da faglie con an-
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damento WSW-ENE e NW-SE. L’attivita tettonica
sinsedimentaria continua fino al Domeriano consentendo
Paccumulo di risedimenti grossolani a componente ne-
ritica al piede delle scarpate.

Il limite Sinemuriano-Lotaringiano marca nel domi-
nio ragusano un notevole cambio delle condiziont se-
dimentarie che si manifestano soprattutto in una improv-
visa riduzione della velocitd di deposizione, in una in-
terruzione dell’apporto terrigeno dai quadranti meri-
dionali e in un’aumento dell’ossigenazione delle acque
sul fondo.

Nel bacino meridionale la velocita di sedimentazione
durante il Lotaringiano-Domeriano ¢ di circa 55m/MA,
valori molto bassi se comparati con i 600 m/MA dei de-
positi hettangiano-sinemuriani.

Nella parte alta del Lotaringiano le facies bacinali si
espandono gradualmente verso la piattaforma siracusana
invadendo zone in precedenza coperte da risedimenti a
componente neritica, nonché le zone residue di alto
morfologico.

Nel Lias medio faglie sinsedimentarie smembrano
anche il corpo centrale della piattaforma carbonatica.
Il margine orientale sprofonda per primo e i calcari
neritici lotaringiani sono in tal modo ricoperti da rise-
dimenti grossolani del Lias medio. Alla fine del Dome-
riano lintera zona siracusana sprofonda al di sotto della
zona fotica e la distinzione tra dominio ragusano ¢ do-
minio siracusano diventa di nuovo sfumata.

L’attivita paleotettonica non gioca un ruolo impor-
tante in tutto Iintervallo Toarciano-Batoniano anche sc
lineamenti WSW-ENE ¢ NW-SE sono messi ancora in
evidenza dall’andamento delle facies e dall’allungamento
delle aree di maggiore subsidenza. Nelle aree corri-
spondenti in precedenza al dominio ragusano la velocita
di sedimentazione & di circa 15m/MA nel bacino meri-
dionale e di soli 3m/MA nelle aree marginali. Il tetto
della piattaforma siracusana annegata & ancora ricono-
scibile e appare come un’area non subsidente caratte-
rizzata da lacune sottomarine.

Verso la fine del Dogger una ripresa della tettonica
sinsedimentaria genera una considerevole attivitd vul-
canica sottomarina che persiste fino al Kimmeridgiano
inferiore. In corrispondenza dell’intersezione delle faglie
principali si sviluppano singcli edifici vulcanici. Nel
Malm la sedimentazione ¢ essenzialmente controllata da
una moderata subsidenza e dalle modificazioni fisiogra-
fiche del fondo determinate dallo sviluppo degli edifici
vulcanici. Il sea-mount di Scicli, ad esempio si sviluppa
in corrispondenza di un’area relativamente profonda
dove si andavano accumulando risedimenti bacinali ed ¢&
ricoperto da depositi pelagici condensati.

All’inizio del Titonico Dattivitd vulcanica cessa del
tutto e non vi sono tracce di attivitd tettonica sinsedi-
mentaria per lungo tempo. La distribuzione delle facies

e l'andamento delle isopache riflettono le condizioni
fisiografiche ereditate in precedenza.

Dal Titonico fino al Turoniano la zona di Ragusa &
soggetta soltanto ad una moderata subsidenza che si
manifesta con una graduale espansione dell’area baci-
nale corrispondente, in questo tempo, a una poco pro-
nunciata depressione nella parte centrale della zona.
La migrazione delle facies verso le aree pili esterne
porta nell’Hauteriviano a una sedimentazione relativa-
mente uniforme di depositi argillosi su tutta I’area; i
caratteri di questi depositi riflettono condizioni riducenti
sul fondo.

A partire dalla parte alta dell’Albiano le condizioni di
ossigenazione si normalizzano. Nel Cenomaniano-Turo-
niano la velocitd di sedimentazione raggiunge valori
massimi di 8mM/A. Sporadiche vulcaniti basiche co-
stituiscono i primi segni della ripresa dell’attivita tetto-
nica sinsedimentaria nel Cretaceo superiore.

Nel Senoniano la zona di Ragusa ¢ tagliata ancora una
volta da faglie, questa volta con andamenti SW-NE e
WNW-ESE: U'instabiliti tettonica dell’area & suggerita an-
che dalla relativamente alta velocita di sedimentazione (30
m/MA) rispetto ai valori precedenti (8 m/MA); i de-
positi sono costituiti in questo periodo soprattutto da
torbiditi a componente pelagica. All'intersezione delle
faglie principali si sviluppano edifici vulcanici, analoga-
mente a quanto si era verificato nel Giurassico medio-
superiore. Alcuni sea-mounts raggiungono la zona fotica
e scogliere a rudiste si impiantano sulla loro sommita.

Alla fine del Cretaceo 'attivitd sinsedimentaria cresce
ulteriormente, come ¢& testimoniata dalla frequenza di
slumpings e di altri fenomeni gravitativi. Evidenze an-
cora maggiori di instabilitd tettonica sono date dalla
presenza di risedimenti grossolani accompagnati da spet-
tacolari fenomeni di scivolamenti gravitativi nella gran
parte delle sequenze paleoceniche ed eoceniche affioranti
nella zona ragusana.

Il nostro lavoro era volte alla ricostruzione paleogeo-
grafica mesozoica e pertanto non sono stati studiati i
depositi terziari, I’analisi dei quali consentirebbe di ri-
cavare il quadro completo dell’evoluzione dell’avampaese
ibleo-ragusano. Ci sembra comunque che il termine
« piattaforma ibleo-ragusana » usato per quest’area da
molti autori debba essere definitivamente abbandonato,
trattandosi di un settore di margine continentale con
evoluzione paleotettonica e conseguente storia sedimen-
taria estremamente complessa, comparabile, come gia
accennato, piu con alcuni settori del margine periadria-
tico coinvolti nella deformazione alpina che non con
certe aree di avampaese tipicamente di piattaforma, come
la Puglia alla quale la zona ibleo-ragusana ¢ stata spesso
assimilata. Qui una monotona successione di carbonati
di mare basso dal Trias al Cretaceo testimoniano una
storia evolutiva del tutto differente.
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F1G. 60 — Facies map of the uppermost Rhetian deposits in Southern Sicily. 1) white calcarenites (open carbonate

platform, subtidal flat). Gela Formation; 2) brownish dolomites and evaporites (supratidal flat). Naftia Formation;

3) ooidal and bioclastic calcarenites (tidal flat, beach ridge). Noto Formation; 4) thinly laminated dark dolomitic
limestones and clays; associated dolomitic deposits (tidal flat, channels and ponds). Noto Formation.

— Distribuzione delle litofacies del Retico superiore nella Sicilia meridionale. 1) calcareniti bianche (depositi subtidali

di piattaforma carbonatica con circolazione aperta). Formazione Gela; 2) dolomie brune ed evaporiti (depositi sopra-

tidali di pianura tidale). Formazione Naftia; 3) calcareniti ooidiche e bioclastiche (barre costiere di pianura tidale).

Formazione Noto; 4) calcari dolomitici grigio scuri e argille nere fittamente laminati; depositi dolomitici associati
(canali e lagune di piana tidale). Formazione Noto.

Fic. 61 — Facies map of Hettangian deposits in Southern Sicily. 1) white limestones (open carbonate platform,
intertidal-subtidal zone). Siracusa Formation] 2) grey nodular marly limestones, marls and glauconitic calcarenites
(scarcely subsiding flat area, seat of condensed deposition below the photic zone). Streppenosa Formation, Facies 2;
3) turbiditic deposits consisting of grey-greenish dolomitic limsstones with black shale interlayers (strongly subsiding

al piede di scarpate di faglia). Formazione Modica, Facies 3; 5) calcareniti a componente neritica e pelagica (depositi
torbiditici accumulati su aree scarsamente subsidenti debolmente inclinate verso il bacino meridionale), Formazione
Modica, Facies 3.

Fic. 64 — Facies map of Toarcian deposits in Southern Sicily. 1) scarcely subsiding area with smooth bottom topo-

graphy, characterized by non-deposition or submarine erosion; 2) red and greenish marls with pelagic-bivalve

lumachelles, often displaying nodular structure (scarcely subsiding basinal margin). Buccheri Formation, lower interval,

Facies 2; 3) hemi-pelagic grey-greenish marls and fine-grained lime resediments with pelagic components (moderately
subsiding basin). Buccheri Formation, lower interval, Facies 1.

— Distribuzione delle litofacies del Toarciano nella Sicilia meridionale. 1) altofondo pelagico scarsamente subsidente
caratterizzato da lacune di sedimentazione efo da erosione sottomarina; 2) marne rosse e verdi, spesso a struttura
nodulare, con sottili livelli lumachellici (depositi sviluppati su aree scarsamente subsidenti al margine del bacino me-
ridionale). Formazione Buccheri, intervallo inferiore, Facies 2; 3) calcari marnosi e marne grigio-verdi (risedimenti
di materiale pelagico accumulati in aree di bacino moderatamente subsidente). Formazione Buccheri, intervallo inferiore,

basin with dysaerobic conditions at the sea floor). Streppenosa Formation, Facies 1. Facies 1.
— Distribuzione delle litofacies dell’'Hettangiano nella Sicilia meridionale. 1) calcari bianchi (depositi intertidali- . . o . . s s
subtidali di piattaforma carbonatica). Formazione Siracusa; 2) calcari marnosi grigi nodulari, marne e calcareniti F1c. 65 — Facies map of uppermost Kimmeridgian — lowermost Tithonian deposits in Southern Sicily. 1) nodular

glauconitiche (depositi condensati in aree scarsamente subsidenti al di sotto della zona fotica). Formazione Streppenosa,
Facies 2; 3) calcari dolomitici grigio-verdi con intercalazioni di argille nere (t_:[eposm torbiditici accumulati in un
bacino fortemente subsidente con scarsa ossigenazione al fondo). Formazione Streppenosa, Facies 1.

Fic. 62 — Facies map of Sinemurian s.s. deposits in Southern Sicily. 1) white limestones (open carbonate platform,

intertidal-subtidal zone). Siracusa Formation; 2) grey nodular marly limestones, marls and glauconitic calcarenites

(scarcely subsiding flat area, seat of condensed deposition below the photic zone). Streppenosa Formation, Facies 2;

3) turbiditic deposits consisting of grey-greenish dolomitic limestones with black shale interlayers (strongly subsiding

basin with dysaerobic conditions at the sea-floor). Streppenosa Formation, Facies 1; 4) coarse-grained resediments
with shelf-derived calcareous materials (toe of fault slopes). Streppenosa Formation, Facies 3.

bacino fortemente subsidente con scarsa ossigenazione al fondo). Formazione Streppenosa, Facies 1; 4) risedimenti
carbonatici grossolani con elementi provenienti da aree di piattaforma carbonatica (depositi al piede di scarpate di
faglia). Formazione Streppenosa, Facies 3.

F1G. 63 — Facies map of Lotharingian deposits in Southern Sicily. 1) white limestones (open carbonate platform,
intertidal-subtidal zone). Siracusa Formation; 2) red nodular limestones (« shortlived » submarine hills in scarcely sub-
siding areas). Modica Formation, Facies 2; 3) fine-grained resediments of pelagic material, represented by grey lime-
stones and marls (moderately subsiding basin). Modica Formation, Facies 1; 4) coarse-grained resediments with shelf-
derived calcareous materials (toe of fault slopes). Modica Formation, Facies 3; 5) lime turbidites with fine-grained
shallow water and pelagic components (scarsely subsiding-gently dipping ramp). Modica Formation, Facies 3.

— Distribuzione delle litofacies del Lotaringiano nella Sicilia meridionale. 1) calcari bianchi (depositi intertidali e
subtidali di piattaforma carbonatica). Formazione Siracusa; 2) calcari rossi nodulari (depositi sviluppati su altofondi
pelagici temporanei in aree scarsamente subsidenti). Formazione Modica, Facies 2; 3) calcari marnosi e marne (rise-
dimenti di materiale pelagico a grana fine accumulati in un bacino moderatamente subsidente). Formazione Modica,
Facies 1; 4) risedimenti carbonatici grossolani con elementi provenienti da aree di piattaforma carbonatica (depositi

pinkish limestones (condensed pelagic deposition on top of submarine hills and volcanic sea-mounts). Buccheri For-

mation, Facies 3; 2) Red and greenish marls and marly limestones often displaying nodular structure (scarcely sub-

siding basinal margin). Buccheri Formation, upper interval, Facies 2; 3) flne-grained resediments with pelagic com-

ponents, represented by light cream cherty limestones with red-greenish marly interlayers (moderately subsiding basin).
Buccheri Formation, upper interval, Facies 1.

— Distribuzione delle litofacies del Kimmeridgiano superiore-Titonico inferiore nella Sicilia meridionale, 1) calcari
nodulari rosati (depositi pelagici condensati sviluppati su circoscritte aree di altofondo pelagico e sulla sommita di
rilievi vuleanici sottomarini). Formazione Buccheri, Facies 3; 2) marne rosse e verdi e calcari marnosi, frequentemente
a struttura nodulare (depositi sviluppati su aree scarsamente subsidenti al margine del bacino meridionale). Formazione
Buccheri, intervallo superiore, Facies 2; 3) calcari biancastri con selce e marne rosso-verdastre (risedimenti di materiale
pelagico accumulati in aree di bacino moderatamente subsidente). Formazione Buccheri, intervallo superiore, Facies 1.

| ( Golfe — Distribuzione delle litofacies del Sinemuriano s.s. nella Sicilia meridionale. 1) calcari bianchi (depositi intertidali-

| o cotguie 12 subtidali di piattaforma carbonatica). Formazione Siracusa; 2) calcari marnosi grigi nodulari, marne e calcareniti F1G. 66 — Facies map of upper Tithonian-Berriasian p.p. deposits in Southern Sicily. 1) red-pinkish nodular lime-

I @ glauconitiche (depositi condensati in aree scarsamente subsidenti al di sotto della zona fotica). Formazione Streppenosa, stones (condensed pelagic deposition over scarcely subsiding morphological highs). Chiaramonte Formation, Facies 2;
*soumerss 1 Facies 2; 3) calcari dolomitici grigio-verdi con intercalazioni di argille nere (depositi torbiditici accumulati in un 2) redeposited light cherty limestones with marly interlayers (basinal sedimentation in a morphological depiession).

Chiaramonte Formation, Facies 1.

— Distribuzione delle litofacies del Titonico superiore-Berriasiano p.p. nella Sicilia meridionale. 1) calcari nodulari ros-

sastri (depositi condensati, sviluppati su aree di altofondo pelagico scarsamente subsidenti). Formazione Chiaramonte,

Facies 2; 2) calcari selciferi biancastri con interstrati marnosi (risedimenti a componente pelagica accumulati in una
depressione morfologica nella parte centrale della zona ragusana). Formazione Chiaramonte, Facies 1.

F1G. 67 — Facies map of Berriasian p.p.-lower Hauterivian deposits in Southern Sicily. 1) red-pinkish nodular lime-

stones (condensed pelagic deposition over scarcely subsiding morphological highs). Chiaramonte Formation, Facies 2;

2) redeposited light cherty limestones with marly interlayers (basinal sedimentation in a morphological depression).
Chiaramonte Formation, Facies 1.

— Distribuzione delle litofacies del Berriasiano p.p.-Hauteriviano inferiore nella Sicilia meridionale. 1) calcari nodulari

rossastri (depositi condensati, sviluppati su aree di altofondo pelagico scarsamente subsidenti). Formazione Chiaramonte,

Facies 2; 2) calcari selciferi biancastri con interstrati marnosi (risedimenti a componente pelagica accumulati in una
ampia depressione morfologica nella parte centrale della zona ragusana). Formazione Chiaramonte, Facies 1.
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