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STOP 2 
Mesozoic and Cenozoic carbonates of the Imerese basin along the Rocca di Sclafani 

Bagni outcrop
Luca Basilone 

Main purpose

To describe the Meso-Cenozoic deep-water carbonates of the Imerese domain in their stratigraphic setting and 
sedimentogic features, along the Sclafani Bagni impressive field section.

Itinerary

Road to Sclafani Bagni (Fig. 1.10). Stop in a panoramic view of the Mesozoic Imerese succession (stop 2a). 
Stop in the southern side of the Rocca di Sclafani Bagni to see in detail the rock succession (stop 2b); walking 
along the street of the town we will reach “il Castello” and then 
stop in the “Belvedere” platz (stop 2c) to see the lowermost 
portion of the outcropping succession

Introduction

Within the Sclafani Bagni outcrop, the Upper Triassic-Lower Oli-
gocene carbonate succession is well exposed along a S-dipping 
monoclinal. The rock body outcrop is the southern flank of a 
S-vergent .The Imerese Basin is characterized by a carbonate 
and siliceous-calcareous succession (Fig. 1.11) 1200-1400 me-
tres thick, Late Triassic to Lower Oligocene in age. The Imerese 
pelagic succession (see description in appendix) is dominated 
by spectacular gravity-flow deposits which include: a) breccias, 
megabreccias and megaconglomerates, b) bioclastic turbidites, 
c) laminated fine-grained limestones (dilute turbidites).
The strata display a a carbonate platform margin, characterized 
by resedimented facies with progradational stacking patterns.
The well preserved outcrop of the Sclafani Bagni succession 
provide a complete overview of the Mesozoic succession of the 
Imerese units. Fig. 1.10 - Index map of the stops. 

2a2c, 3

Bus itinerary 

walking along the
historical town to reach
the stops 2c and 3 

2b
to stop 4
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Stop 2a. Panoramic view of the Sclafani Bagni natural section: identification of the main lithotypes 
and submarine erosional surfaces of the Imerese succession 

The succession, from the bottom, consists of:
- Grey thin-bedded cherty limestones and dolostones (see b in Fig. 1.11), 100 m-thick, including laminated 
mudstone-wackestone and marls (Scillato Fm.). The fossil content (radiolarians, sponge spiculae, conodonts, 
ostracods and rare bivalves, as Halobia styriaca Mojsisovics, Halobia norica Mojsisovics), suggests Late Car-
nian-Rhaetian age. 
- White massive dolomites, coarse-grained decametric dolomite breccia 
beds, thin graded and laminated doloarenites (Fanusi Fm.), 150m thick, 
with erosion and downlap, unconformably follow. Pervasive dolomitiza-
tion has obliterated fossils and organic traces and Lower Liassic time is 
commonly indicated on the basis of its stratigraphic position encompas-
sed between Rhaetian cherty limestones and the Middle-Upper Liassic 
crinoidal limestones. Several coarsening and thickening upwards facies 
units, showing intraformational erosional surfaces, channel filling geo-
metries and progradational geometries, are cyclically repeated. 
- Bioclastic and oolitic packstone-to-grainstone, with crinoids and 
benthic foraminifers, alternating with red and green marls (crinoidal 
limestones), unconformably, with onlap, follow. The upper part of the 
unit is characterized by thin-bedded white-grayish cherty limestones. 
Brachiopods and nannofossils, dates these beds to the Plienbachian-
Toarcian time interval. 
- Thin-bedded black radiolarites (Fig. 1.18), bedded cherts and clays 
with parallel lamination. A Middle-Late Jurassic age is generally indica-
ted. 
- Calcareous breccias and conglomerates (rudstone-floatstone), biocla-
stic packstone and oolitic grainstone, (Ellipsactinia breccia mb. of the 
Crisanti Fm.), 50-60 m-thick, with erosional lower boundary, follow. 
The breccia elements consist of reef margin-derived fragments with El-
lipsactinia sp. (d in Fig. 1.11), corals, gastropods (Nerinea sp.), algae, 
calpionellids and microproblematics. A Tithonian-Neocomian age is in-
dicated. 
- Red radiolarites, bedded cherts, mudstone and red marl alternations Fig. 1.11 - Imerese type-succession
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(Fig. 1.16, Spongolithic mb. of the Crisanti Fm.), 50m thick, with sponge spiculae, radiolarians, benthic and 
planktonic foraminifers of Lower Cretaceous, follow upwards with onlap boundary. Packstone-grainstone with 
benthic foraminifers and rudistid fragments, are interbedded in the upper portion of the succession (Fig. 1.17).
- Rudstone and grainstone-packstone, 80-100m-thick, with shallow- and deep-water lithoclasts (Fig. 1.14), 
rudistid fragments and benthic foraminifers (Orbitolinids) of Late Cretaceous age (Rudistid breccias mb. of 
the Crisanti Fm.). The resedimented graded and laminated beds, with lower erosional surfaces, are organized 
in several coarsening-upwards facies 
units, showing progradational geo-
metries. The lower boundary is an 
erosional and downlap surface with 
the Lower Cretaceous radiolarites 
and radiolarian marls. 
- Red, white and greenish wackesto-
ne-mudstone and marls (Caltavuturo 
Fm., f in Fig. 1.11) 20 to 200m thick; 
slump structures, parallel lamination 
and bioclastic grainstone-packstone 
intercalations with large benthic fo-
raminifers (Nummulites partschi, 
Nummulites prelucasi), colonial coral 
fragments, bryozoans, are common. 
The fossil content (planktonic forami-
nifers and calcareous nannofossils) 
points out a Paleocene-Lower Oligo-
cene time interval. Lower boundary 
is a transgressive surface above the 
Crisanti Fm. (Fig. 1.15), frequently 
with onlap geometry and with a hard 
ground crust with phosphatic nodu-
les.
The carbonate Mesozoic succession 
is cover by the Oligocene-Miocene 
clays and sandstones of the numidian 
flysch (see stop 4 for further details). Fig. 1.12 - Panoramic view of the Sclafani Bagni Mesozoic succession.
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Stop 2b. Paleogene-Cretaceous succession (Fig. 1.13): 

Upper Cretaceous carbonates 

Upper Cretaceous (mostly Cenomanian) car-
bonate breccias and turbiditic calcarenites with 
reef-derived fragments, as rudistids, corals ga-
stropods and benthic foraminifers. The lower 
boundary of the resedimented carbonate body 
is a downlap surface characterized by widespre-
ad erosion. 
The rudist shells are either preserved as dull 
brown luminescent calcite fragments which 
have undergone minor diagenetic alteration, 
or are characterized by the existence of a thin 
dull brown micritized fringe, corresponding to 
the micrite coating which developed around the 
fragment prior to the dissolution of the rudist 
shell. These molds are subsequently cemented 
by dull brown acicular cements, which are in 
fact the recrystallization products of marine ce-
ments. The molds are subsequently cemented by equant and blocky calcite. 
A detailed study on the calcite cement (Roure and Swennen, 2002) have evidenced that the two cement gene-
rations can be interpreted in terms of a change in redox conditions evolving from oxic over suboxic to reducing 
during calcite cementation. The dull orange luminescent phase is the one which is best developed, whereby one 
can observe that the bioclasts are floating in the cement, pointing towards an early diagenetic cementation. 
There are at least 2 other types of calcite veins, of which at least one post-dates burial stylolitization. The veins 
are respectively brown and orange brown luminescent. 
Along the stylolites non-transparent dolomite phases occur, which are the alteration products of ferroan saddle 
dolomite crystals. Noteworthy is also that the blocky calcite crystals filling the rudist molds display nice twinned 
cleavage planes visible in transmitted light microscopy. These twins testify of tectonic strain postdating cemen-
tation (Swennen, 2002). 

Fig. 1.13 - Rocca di Sclafani Bagni. The Cretaceous-Eocene section.
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Fig. 1.15 - Abrupt boundary between Paleocene-Eocene pe-
lagic marly limestone (Caltavuturo Fm., CAL) and Rudistid re-
worked limestones (CRI4).

Fig. 1.14 - Upper Cretaceous Rudistid reworked lmst., con-
sisting of reef-derived elements (with rudistid fragments) and 
lithoclasts derived from the underlying radiolarites.

Fig. 1.17 - Grain flow deposits rich in rudistid fragments and 
benthic foraminifers with pinch-out geometries, interbedded in 

the Lower Cretaceous thin-bedded red radiolarites.
Fig. 1.16 - Lower Cretaceous thin-bedded red radiolarites, 
bedded cherts and thin intercalations of reddish marls.
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Stop 2c: Jurassic deposits

Jurassic radiolarian cherts and Liassic calcilutites, crinodal calcarenites and marls

The thin-bedded dark radiolarites and bedded cherts (Fig. 1.18) 
consist of a monotonous pelagic succession, where frequently 
planar lamination and bioturbations are present.
Roure and Swennen (2002) reveal that the sponge spiculae are 
dominantly cemented by a dull and locally bright yellow lumi-
nescent calcite phase, while the micritic matrix is orange brown 
luminescent. The cherts often are dolomite rich, whereby the 
chert is dominantly non luminescent but locally some brown lu-
minescent chalcedony phases correspond to cemented bioclasts 
and the dolomite is bright yellow luminescent. Within the chert, 
relict textures of radiolaria often occur. 
Immediately below the dark radiolarites a rather sharp transi-
tion occurs with white coloured thin-bedded pelagic limestone 
with darkish chert nodules. The bright luminescent nature of the 
calcite cements, in these otherwise silica rich lithologies, most 
likely reflect calcite redistribution, possibly of early diagenetic 
origin. Below the chert interval the transitional facies consists of bioclastic wackestone and marls rich in cri-
noidal fragments, sponge spiculae and radiolaria. Within this lithology also dispersed some foraminifera occur. 

Lower Liassic dolomite (sedimentology, diagenesis and dolomitizzation processes)

Within the Sclafani outcrop, the sequence exposed gives a good overview of the carbonate platform collapse 
at the end of the Triassic-Lower Jurassic (see also Appendix 2). In the lower part of the outcrop, massive Lo-
wer Liassic dolomites dominate. The dolomitization of the rock is largely pervasive but original texture is often 
recognizable. Typical features here is that these dolomites are intensively fractured giving rise to a cataclastic 
fabric. In these fractures, chalcedony and quartz cements have been recognized (Roure and Swennen, 2002), 
while locally some coarse crystalline dolomite developed. However porosity is low. Chemical analyses reveal 
that the δ18O and δ13C signatures of these dolomites and of the coarse dolomite cement varies supporting 
a marine derived origin of these dolomites (Roure & Swennen, 2002). The cataclastic fracture development 
most likely links with the tectonic deformation in relationship with the collapse of the platform, while the silica 
cements most likely relate to the involvement of silica rich fluids derived from the overlying chert rich strata. 

Fig.1.18 - Dark radiolarites and bedded cherts.




