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Fig. 2 - Stratigraphic relations of the Tertiary and Mesozoic carbonate units outcropping in the southern
Prenestini  Mts.



GEOLOGICAL SETTING

The central-southern Apennines are
famous for their great exposures of car-
bonate rocks accumulated within the
Mesozoic-Tertiary carbonate plat-
form/basin system, developed along the
Adria-Apulia passive margin. Remnants
of  the platforms, with traces of their
original rims, and sometimes of the
adjacent slopes, are preserved both in
the external areas of the chain and in the
foreland. A vast Apennine-Maghrebian
platform (or possibly more platforms
separated by shallow straits or small
inter-platform basins) of the chain is
now split into several tectonic units that
form the core of the central-southern
Apennine thrust belt. These carbonate
structures comprise the main thrust
sheets of the external Apennine, where
they have strong morphological eviden-
ce. Carbonate platforms were surroun-
ded by deeper waters, basins or pelagic
platforms, somehow connected to each
other. 
To the west of the Latium-Abruzzi
platform, where the investigated area is
located, the Sabina Basin opened as a
southward prolongation of the wide
Umbria-Marches Basin, developed on a
drowned lower-Jurassic carbonate
platform. The successions of the Sabina
Basin are  characterized by the alternation of
pelagic limestones, cherty limestones and marls
with redeposited   sediments derived from the
nearby platform margin. The Sabina Basin was
linked westwards to the Tuscan Basin.
The transitional sequences between platforms
and basins along the chain are quite difficult to
recognize and are generally obliterated by
tectonic elision during transport. Platform
margins are in fact the preferred site of
decoupling and thrust initiation, and the
transition from a platform to an adjacent basin is
only exceptionally preserved and visible.
Carbonate platform/basin systems characterised
the external areas of the Apennine-Maghrebian
chain (and of other important sectors in the
Mediterranean area) from the Late Triassic up to
the end of the Cretaceous. Further away from
cratons, these wide areas were sheltered from
terrigenous feeding, while continuous

subsidence, creating significant space
accommodation, was balanced by high
carbonate productivity. Therefore, very thick
piles (measured in km) of pure limestones and
dolomites of lagoonal and peritidal environment
dominate the platform successions. Bioclastic or
oolitic sands and biostromal to reefoid deposits
characterize the platform margins, while
adjacent slopes are documented by erosional
escarpments and local canyons, by residemented,
often turbiditic, skeletal and detrital-skeletal
deposits, and by channelised breccias and
megabreccias. Pelagic carbonates, marls and
siliceous sediments characterize the basins.

Environmental changes and syn sedimentary
tectonics continuously influenced the evolution
of the carbonate platforms of the Apennine-
Maghrebian chain. Late break-up and drowning
of portions of wider platforms characterize their
history. In the central Apennines, for example,
during the Cenomanian the break-up of the
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Fig. 3 - Regional geological setting and location of the study area.



former Bahamian-type platforms gave rise to
new prolific, tectonically-controlled margins,
reducing the inner platform areas. Besides, the
bauxite levels at this time also testify to the
occurrence of emersion episodes. At a later
stage, the palaeogeography of the area was
dominated by wide carbonate banks and ramps,
linking emerged portions of ancient platforms to
the surrounding basins.
At the end of the Cretaceous, the whole
Apennine Platform(s) emerged (“Palaeogene
hiatus”). Only a few limited Eocene-Oligocene
carbonate ramps persisted here and there along
the margins. 
Later on, starting in the early-middle Miocene,
carbonate shallow-water sedimentation again
completely unconformably or paraconformably
covered the emerged Mesozoic limestones
(“Miocene transgression”). This was the final

act in the history of the carbonate realm.
Miocene limestones were overlain everywhere
by late Miocene silicoclastic turbidites, as this
part of the future Apennines was involved in the
evolution of a post-collisional orogenic system.
Following the tectonic evolution of the chain,
foredeep deposits replaced a sedimentary model
that had lasted for nearly two hundred millions
years.
The structural setting of the tectonic units is
similar to other post-collisional belts, and
consists of basement and cover thrust-sheets
developed in an ensialic context. Extensional
tectonics  and generalized uplift characterised
mid Pliocene-Pleistocene times.
The western boundary of the central Apennines
is sharp along the well-known Olevano-
Antrodoco-Sibillini line, an out-of-sequence N-
S trending overthrust of early Pliocene age

causing the western structures to overlap the
eastern structures in an oblique direction with
respect to the regional orogenic system
(CASTELLARIN, COLACICCHI & PRATURLON,
1978; CIPOLLARI & COSENTINO, 1991; CORRADO,
1995). The area investigated (Fig. 1) is located a
few km to the west of this tectonic line (Fig. 3).
The Prenestini Mts. are a NNW-SSE trending,
eastward verging  anticline (MAXIA, 1954 a,b).
Near the western side of this structure some
overthrusts of uncertain importance are present.
The palaeogeographic reconstruction of the
southern sector reveals that in pre-orogenic
times, at least since the late Cenomanian, the
area was a persistent structural high affected by
syn sedimentary tensional tectonics (NEGRETTI,
1956-57; CARBONE, PRATURLON & SIRNA, 1971;
CARBONE & SIRNA, 1981; CIVITELLI, CORDA &
MARIOTTI, 1986).
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Figs. 4a, b, c - Palaeoenvironmental, sedimentary and
tectonic evolution of the Rocca di Cave area from late
Cenomanian to Eocene. The stratigraphic units are the
same described in the legend of the geological map (Fig. 1).



PALAEOGEOGRAPHIC EVOLUTION
FROM THE LOWER CRETACEOUS 
TO THE SERRAVALLIAN

Shelf-edge limestones of Aptian-Senonian age,
renowned for their splendid macrofauna (Fig.
6), are the oldest sediments of the area, outcrop-
ping around Rocca di Cave. Here during the
Aptian-late Cenomanian (Fig. 4a) skeletal and
detrital-skeletal shelf-edge facies migrated
towards the SE, overlapping lagoonal micritic
sediments. To the NW, in the Colle Corvia sec-
tor, shelf-edge facies pass to slope facies
(“Scaglia” with bioclastic sediments interbed-
ded). In the eastern sector of the Rocca di Cave
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Fig. 6 - Nerinea bank: this high
energy facies appears fre-
quently in the Rocca di Cave
sector (CNG unit). Gastropods
are worn but unbroken and are
embedded in detrital-skeletal
matter. Subtidal shoals are sug-
gested as the most likely envi-
ronment.

Figs. 5a, b, c - Palaeoenvironmental, sedimentary and
tectonic evolution of the Rocca di Cave area from the late
Oligocene to the Serravallian. The stratigraphic units are the
same described in the legend of the geological map (Fig. 1).



area, sedimentation was continuous up to the
Senonian, while the western sector was subjec-
ted to uplift and karst during the late
Cenomanian-Turonian, due to a system of ten-
sional palaeofaults (Fig. 4b). The areal distribu-

tion of the Senonian facies suggests that in this
time-interval the Rocca di Cave sector was a
partially-emerged structural high, connected
through wide shoals to the main carbonate plat-
form (further east). During the Maastrichtian, it
is likely that a combination of eustatism and tec-
tonics caused a general drowning of the whole
area, testified in the western sector of Rocca di
Cave by small lenses of pelagic limestone
(MPI) interbedded between Cenomanian and
Miocene sediments (Figs. 4c and 5a).
Mesozoic and Cenozoic successions are coupled

together through a number of unconformity sur-
faces tending to close up and merge (Fig. 7b) in
the Rocca di Cave - Palestrina sector (where
gaps in sequences are quite common), while
passing to the corresponding conformity surfa-
ces toward NW (Colle Corvia sector). Here the
Cenozoic succession is continuous and thicker,
up to 600-700 m, while in the intermediate area
it shows thickness, age and facies extremely
variable in response to factors including: relati-
ve location with respect to  pelagic basin and
platform; geometry of the  top surface of the
Mesozoic substratum, split by an intense synse-
dimentary tectonics; and interaction among
eustatism, tectonics, subsidence and rate of car-
bonate supply.
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Fig. 7 - Example of mappable unconformity surface (red
dots) which can be followed, physically, over wide areas. 
a - Rupe di Guadagnolo (NE sector of Prenestini Mts.,
about 7 km NNW of Rocca di Cave sector). Langhian-
Tortonian Calcareous Unit (PCf) lying on Upper
Aquitanian-Burdigalian Marly Calcareous Unit (CPf).
The Marly Calcareous Units generally display a clear,
wedge-shaped geometry toward SSE and  tend to pinch-
out onto Mesozoic Units. The marked unconformity
surface between PCf and CPf merges into a complex
system of unconformity surfaces in the Rocca di Cave
sector (Fig. 7b);
b - Punta S. Egidio (Rocca di Cave W sector). The Marly
Calcareous Units are strongly reduced in thickness and
tend to disappear,  while  the Calcareous Unit (PCf) is
directly lying  on the Mesozoic Units (CRO),  with inter-
bedded lenses of Maastrichtian-Eocene Pelagic
Mudstones Unit (MPI). With blue dots are marked the
main unconformity surfaces between the Guadagnolo
Succession and the Mesozoic Units. With red dots is mar-
ked the same unconformity surface of Fig. 7a;
c - Detail of the facies contrast between calcarenites and
marls that generally marks the unconformity surface of
Figs. 7a, b.

a

b

c



The base of the Tertiary succession crops out
mainly in the Rocca di Cave - Palestrina sector
with outer ramp - slope facies, passing toward
NW (northern side of Colle Corvia) to more
basinal sediments. These are marls and marly
limestones interbedded with reworked sedi-
ments, mainly rudstone and floatstone made up
of heterometric, sometimes decimetric,
Mesozoic clasts, in carbonate or marly matrix.
This time-interval was characterised by intense
erosion coupled with slumps and accumulation
of abundant detrital matter along the outer
ramp (Fig. 4c).
The presence of shoals between the Rocca di
Cave area and the main platform to the East
(present Mt. Scalambra, Affilani Mts.) could
have played a fundamental role in the facies dis-
tribution of the Tertiary succession. Indeed,
favourable conditions existed cyclically for the
reworking, rounding and sorting of the clasts

found in conglomerates. 
At the same time, shoals were a prolific area for
large foraminifers and other benthonic orga-
nisms. During the Oligocene-early Aquitanian,
the detrital supply originated from the erosion of
the Mesozoic platform gradually decreased or
ceased entirely. At the same time, the massive
supply of reworked macroforaminifers and
other detrital-skeletal matter greatly increased
(Fig. 5a). Bioclastic sedimentation prevailed in
the southern sector, with middle-outer ramp
facies, while it alternated with emipelagic sedi-
mentation and outer ramp-slope facies in the
northern sector. On a global scale,  this time-
interval included a cycle displaying a general
transgressive trend. The Miocene part of the
succession was in fact characterised by  prevai-
ling emipelagic marly-spongolitic deposits rich
in glauconite.
Facies analysis and sequence stratigraphy of

Upper Aquitanian - Burdigalian sediments (Fig.
5b) evidenced five third-order sequences and a
high-frequency cyclicity (MADONNA, 1995;
CIVITELLI et alii, 1996a, b; BARBIERI et alii,
2003), which can be correlated with the subdi-
visions of HAQ et alii, 1988; ABREU et alii,
1998; and HARDENBOL et alii, 1998.
This thick pile of calcareous-marly deposits has
been ascribed to a middle-inner to outer  ramp
environment, mainly influenced and controlled
by storms and tidal currents.
An important unconformity surface (Figs. 7a-c)
dated 16,5 Ma (MADONNA, 1995; BARBIERI et
alii, 2003) marks the transition to the Langhian
- Serravallian deposits (Fig. 5c) characterised
by nearly homogeneous environmental condi-
tions. 
In the Rocca di Cave sector, and along the
eastern side of the whole structure, there are
dominant bioclastic and biogenic, fine-grained
to coarse calcarenites, with characteristic
“lozenge structures” (Figs. 8a, b), interpreted as
representative of the innermost part of the local
ramp (probably external in relation to the pro-
duction zone during high-stand phases). These
are in heteropy with the Calcare a Briozoi e
Litotamni Fm. Auct., unconformably  lying on
the Mesozoic platform to the east and widely
outcropping in Latium-Abruzzi (Fig. 3). In the
western sector, the same time interval is repre-
sented by a thick marly-calcareous succession,
interpreted as outer ramp - slope facies, where
hemipelagic deposits are interbedded with bio-
clastic calcarenites and calcirudites.
Carbonate ramp sedimentation ended during the
Tortonian. A discontinuous conglomeratic-glau-
conitic level marks the transition to the emipela-
gic deposits of the Marne ad Orbulina Fm., fol-
lowed abruptly upward by the silicoclastic tur-
bidites of the Upper Tortonian Arenarie di
Frosinone Fm.
The palaeogeographic reconstructions shown in
Figs. 4 and 5 aim to synthesize new field data
and  previous works, and in particular are drawn
according to CARBONE et alii (1971), CARBONE
et alii. (1979) and CIVITELLI et alii (1986).
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Fig. 8 - Example of “lozenge structures”,
mainly controlled by sedimentary factors
(Fig. 8a, where tabular and cross beddings
are evident) and locally by superimposed
tectonic elements (Fig. 8b, where fracture
cleavage and stylolites array tend to mask
the sedimentary structures).

Fig. 9 - Scheme of the methodological approach
adopted in this work to identify the units mapped
in Fig. 1. Two paths are indicated, both starting
from the preliminary field analysis. One (red
arrows) is the usual methodology followed to
define traditional mappable units (formations,
members, etc.). The second (blue arrows) is the
path followed to pick out significant and mappa-
ble facies units that can contribute to geological
mapping, especially when it is specifically aimed
at a palaeoenvironmental and palaeogeographi-
cal reconstruction, as in the case at hand. 
Both (informal) lithostratigraphic units and a
number of mappable facies units are therefore
present in the legend of Fig. 1 (original map-
ping scale 1:10,000). For all units, a recon-
struction was attempted of the characteristics of
the depositional environment within a complex
platform-basin system, extremely variable
through time (Figs. 4 and 5). These reconstruc-
tions, that show the palaeogeographic evolution
of the whole succession from the Cenomanian to
the Serravallian, are inevitably rather static. A
more dynamic analysis of specific intervals
highlights a complex tectonic-eustatic cyclicity,
and the organization of high-frequency deposi-
tional sequences (BARBIERI et alii, 2003).

a

b



METHODOLOGICAL PROBLEMS 
IN FIELD MAPPING

The main units to be adopted in field mapping
were determined using traditional
methodologies of lithostratigraphic and facies
analysis integrated with methodologies and
concepts of sequence stratigraphy (Fig. 9). The
aim was to identify units that could be used in
field mapping but that at the same time would
maintain a specific environmental connotation
(associations of genetically connected facies).
This task was performed by looking for suitable
environmental models, variable in geological
time, and developing them and checking that
they would be coherent with the facies
associations and depositional features
characteristic of the different, mainly
lithostratigraphic, units defined. Within the
latter, many informal facies units (sensu
CASTER, 1934; TEICHERT, 1958; N.A.S.C., 1983)
have been distinguished on the basis of the
prevailing facies association.      
One of the main problems encountered (Fig. 9)
regarded the definition of the position and

meaning of non-mappable lithofacies or facies
associations (single or elementary depositional
units, such as, for example, that shown in Figs.
10a, b) within small-scale mappable units (such
as that shown in Fig. 11) and finally of criteria
for their grouping into informal facies units,
formations and members that could be placed
within a generally coherent environmental
model (Figs. 4 and 5). 
The palaeogeography has been extremely
variable in time and space since the Late
Cretaceous, especially in the Rocca di Cave
sector. Therefore, more facies models,
dynamically linked together, were needed.
Moreover, sedimentation was affected by high-
frequency events, often causing  abrupt,
significant but usually non-mappable changes
within the sequences. This explains why the
main units identified were defined on the basis
of the prevalence of a given facies association
rather than its exclusive presence.    
This is particularly true for the Tertiary
Guadagnolo succession, which could be
ascribed in general to a carbonate ramp
environment affected by active subsidence,

synsedimentary tectonics, slumps and slides,
and intermittent grain flow. Therefore,
preference was given to a subdivision of ramp
environments (AHR, 1973) according to
hydrodynamical features, rather than to
emphasizing the geometry of the depositional
profile. Four main sectors were recognized:
inner ramp, mid-ramp, outer ramp and basin
(WRIGHT, 1986; BURCHETTE et alii, 1990;
BURCHETTE & WRIGHT, 1992). 
Inadequate biostratigraphic indications were
another problem. Sedimentation was in fact
affected from the late Cretaceous to the early
Miocene by repeated erosional and reworking
phases.    
During the Langhian-Serravallian, this activity
decreased. Unfortunately, sediments of this
time-interval turned out to be of quite poor
biostratigraphic resolution. Better results were
obtained using geochemical methodologies,
mainly 87Sr /86Sr chronology (BARBIERI et alii,
2003), that achieve the best stratigraphic
resolution for the early and middle Miocene
(HODELL et alii, 1991).
Nevertheless, the main problem remained as to
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Fig. 11 - Example of lithofacies succession (mappable) in the CPf Unit (Monte Cerella
section). Recurrence of shallowing-coarsening upward depositional units. The basic

facies association is characterised by a limited number of lithofacies (mainly marls and
calcarenites).

Figs. 10a, b - Example of facies association
(non mappable) in the CPf Unit (Monte Manno
section, Fig. 10b), interpreted (Fig. 10a) as
subtidal bar, prograding in a transgressive
setting (sketch after MUTTI et alii, 1985
modified). The main transgressive surfaces are
marked by abrupt changes in lithology, horizon
of bioturbation, presence of glauconite, abrupt
deepening in depositional environment etc.



the definition of units clearly characterised from
a genetic point of view, and that could be descri-
bed as far as possible in an “objective” way.
Attempts were made to organize field informa-
tion so that the genetic connotation (“deductive”
datum) would result from the sum of a number
of “objective” data,  such as a detailed descrip-
tion of those “lithological” or “geometrical” ele-
ments (granulometry, texture, composition, gra-
dation, sorting, bioturbation, bed thickness,
cross bedding, lamination, type of contacts,
morphology of depositional surfaces…..) whose
vertical and lateral distribution and association
are used as a rule to define and identify facies,
facies associations, depositional elements etc.
Finally, the units thus defined were opportunely
combined together in relation to the chosen car-
tographic scale and adopted for field mapping
and legend.
For these mappable units (particularly those of
the Guadagnolo succession) the informal term
“facies” (“magnafacies” sensu CASTER, 1934,
lithological unit representative of a depositional
environment, named by a geographical locality)
was adopted. Minor, non-mappable subdivi-
sions are contained within these units (“parvafa-
cies” sensu CASTER, 1934). Some of these are
graphically sketched in Figs. 4 and 5. 
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