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The Ranzano unit boundaries in the type area: Lower Oligocene events
in the epi-Ligurian Succession (northern Apennines, Italy)
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ABSTRACT

In the Enza Valley area (northern Apennines) the occurrence of two angular
unconformities within the lower Oligocene deposits of the epi-Ligurian
Succession jirov ides the opportunity to redefine the Ranzano unit in the type area.
Ihe calcareous nannofossil biostratigraphy allows us to chronologically

constrain the stratigraphie events corresponding to these unconformities. The
lower unconformity, which represents the basal boundary of the Ranzano unit,
overlaps the middle-upper Eocene deposits of the epi-Ligurian Succession and
the Ligurian Units (upper Campanian-Maastrichtian Helminthoid Flysch).
This unconformity corresponds to an important erosional event encompassing
the Eocene-Oligocene boundary (MNP21a Subzone) which can be related
with the progressive uplift, exhumation and erosion of the Ligurian Phase

thrust-belt. The upper unconformity directly overlaps a thrust system, affecting

the middle Eocene-lower Oligocene deposits of the epi-Ligurian Succession,

which can be related to a Rupelian (MNP2.3 Zone) thrusting phase.
According to our data Ihe Ranzano unit of the type area can be considered as the

part of epi-Ligurian Succession bracketed between these two major unconformities,

thus corresponding to a Rupelian unconformity-bounded lithostratigraphic

unit. The regional occurrence of these events, recognized in several
sections of the epi-Ligurian Succession and in Ihe eastern Tertiary Piedmont
Basin, provides new constraints for the reconstruction ofthe epi-Ligurian
depositional basin.

RIASSUNTO

Nell'area della Val d'Enza (Appennino settentrionale) sono state individuate,
su base geologico-strutturale e biostratigrafica (nannofossili calcarei) due
importanti superfici di discordanza all'interno dei depositi arenacei dell'Oligocene

inferiore della Successione epiligure. La presenza di queste discordanze
consente di discutere una possibile ridefinizione dei limiti dell'unità Ranzano
nell'area tipo. La discordanza inferiore si sovrappone direttamente ai depositi
dell'Eocene medio-superiore della Successione epiligure e al Flysch ad Elmin-
toidi (Campaniano superiore-Maastrichtiano) appartenente alle sottostanti
Unità Liguri. Questa discordanza corrisponde quindi ad un importante evento
erosivo al limite Eocene-Oligocene (Sottozona MNP21a). La discordanza su-
periore, invece, sutura direttamente superfici di sovrascorrimento che. all'interno

dei depositi epiliguri dell'Eocene medio-Oligocene inferiore, determinano

l'individuazione di più elementi strutturali sovrapposti: i dati biostratigrafici
consentono di riferire questa discordanza al Rupeliano (Zona MNP23). L'unità

Ranzano dell'area tipo è quindi costituita dai depositi rupeliani compresi
tra le due discordanze sopra descritte, rappresentando un'unità stratigrafica
limitata da superfici di inconformità, in questo caso coincidenti anche a limiti
litostratigrafici. La validità regionale di questa interpretazione sembra confermata

dall'individuazione dei due eventi in molte sezioni rappresentative della
Successione epiligure dell'Appennino settentrionale.

1. Introduction

In the northern Apennines, the epi-Ligurian Succession (Ricci
Lucchi & Ori 1985) represents the sedimentary filling of a large
episutural basin developed from middle Eocene to late Miocene
onto the Ligurian Units, deformed during the middle Eocene
collisional stage (Ligurian Phase. Elter 1973) and previous
tectonic phases (Vescovi et al. 1999 and references therein).

South of the Villalvernia-Varzi Line (Elter & Pertusati
1973). the epi-Ligurian Succession is correlated with analogous
deposits of the Tertiary Piedmont Basin (e.g. Lorenz 1969;

Gelati & Gnaccolini 1982; Di Giulio 1991; Gelati et al. 1993:

Mutti et al. 1995) which unconformably overlie both the
Ligurian Units (Antola Helminthoid Flysch) and the metamorphic

alpine units of the Ligurian Alps (Voltri Group) (Fig. 1).

The syntectonic evolution of the epi-Ligurian Succession is

mainly characterized by unconformities which record the

thrusting phases connected to the progressive emplacement of
the Ligurian Units onto the Adria continental margin units
(Tuscan-Umbrian domain). However, the possible occurrence
of thrust tectonics affecting the epi-Ligurian Succession has

been generally neglected, and the research has been mainly
addressed to the sedimentological features of the epi-Ligurian
Succession.

The definition of formal lithostratigraphic units within the

epi-Ligurian Succession was first proposed by Pieri (1961) and
afterwards generally adopted in the literature. According to
Pieri (1961) the Oligocene part of the epi-Ligurian Succession
is constituted by the Ranzano Sandstone which is intercalated

1 CNR. Centro di Studio per la Geologia Strutturale e Dinamica dell'Appennino. Via S. Maria. 5.3. Pisa. Italy.
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Fig. 1. Tectonic map of the northern Apennines
and schematic cross section.

between the underlying Monte Piano Marl and the overlying
Antognola Marl.

The stratigraphy of the Ranzano Sandstone has been
described in many articles (Braga 1962. 1963: Fazzini & Tacoli
1963: Mutti et al. 1965: Mutti & De Rosa 1968: Tagliavini 1968:

Ghibaudo & Mutti 1973: Fornaciari 1982: Bertelli et al. 1987).

Regional stratigraphie subdivisions of the Ranzano Sandstone
have been suggested by Mutti et al. (1995) and Martelli et al.

(1998).
Over the last few years, thrust tectonics affecting the pre-

Bismantova epi-Ligurian Succession has been documented on
structural and biostratigraphical basis in Faro. Pessola and
Enza valleys (Cerrina Feroni et al. 1994: Costa & Frati 1997:

C'atanzariti el al. 1999: Ottria 2000). Oligocene-Miocene
thrusting events involving the Tertiary Piedmont Basin succession

have been described too (D'Atri et al. 1997: Forcella et al.

1999; Capponi et al. 1999).
The aim of this paper is to analyze the stratigraphy of the

Ranzano unit in the type area (Enza-Parma valleys) where the
discontinuities occurring in the succession have been chronologically

determined by the calcareous nannofossil biostratigraphy.
The results of our study, though concerning only the Ranzano

type area, provide new constraints to be taken into
account for the interpretation of the tectono-sedimentary evolution

of the lower part of the epi-Ligurian Succession of the
northern Apennines.

2. Geological setting

The studied area is located at the middle Enza Valley and at
the Parma Valley right side (Campora-Signano area) (Fig. 2).
In these sectors the epi-Ligurian Succession is complete up to
the Langhian-Serravalian shallow water deposits of the Bis-
mantova Group (Amorosi et al. 1996 and references therein).

The overall structure of the studied area is represented by
a NE-overturned syncline (Bertelli et al. 1986: Emilia-Romagna

Region 1990) which affects the pre-Bismantova epi-
Ligurian Succession together wilh the Ligurian (and Subliguri-
an) units of the substratum (Fig. 3).

In ihc normal limb of this structure, outcropping in the
middle Enza Valley. Catanzariti et al. (1999) documented the

occurrence of a thrust system, previously not recognized,
which affected the uppermost structural levels of the northern
Apennines during the early Oligocene. The thrust system is

characterized by the overthrusting of two thrust-sheets (TS1
and TS2) over a footwall (Fig. 2. 3. 4A).

The footwall is constituted by the Ligurian Units
unconformably topped by the Monte Piano Marl or directly by the
Ranzano succession: locally, in the overturned limb, below the
Monte Piano Marl, the base of the epi-Ligurian Succession is

represented by muddy chaotic deposits (Baiso melange; Bet-
telli & Panini 1987: Bettelli et al. 1987). The thrust-sheets are
mainly composed of the lower part of the epi-Ligurian Succes-
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sion; the base of TSl is characterized by middle Eocene

strongly deformed claystones referring to the Ligurian Units
(Fig.5).

In the Parma Valley sector lower Oligocene thrusts are
mainly developed in the footwall (Fig. 2). In the Zermagnone
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area a thrust-sheet (TSZ). displaying very limited thickness,
overthrust the footwall (Fig. 4B. 5).

Both in Enza and Parma valleys, the lower Oligocene
thrust system is sealed by an unconformity surface identified
by Catanzariti et al. (1999). Above this unconformity, the

stratigraphie succession, which continues up to the Antognola
Marl (Rupelian-Burdigalian; Emilia-Romagna Region 1990).
is mainly composed of sandstone turbidites. This succession,

originally attributed to the Ranzano Sandstone, has been
subdivided in two stratigraphie units (Temporia unit and Lagri-
mone unit: Cerrina Feroni et al. in press) (Fig. 2. 4).

3. Stratigraphie framework

The studied sections in the epi-Ligurian Succession have been
dated by calcareous nannofossil biostratigraphy: the adopted
time framework is reported in Fig. 6. The terminal Priabon-
ian-lower Chattian adopted biostratigraphic scheme is that
proposed by Catanzariti & Rio in Catanzariti et al. 1997). This
regional framework is built on calcareous nannofossil biohorizons

recognized in the epi-Ligurian Succession. The upper
Lutetian-Priabonian scheme adopts standard biozones of Martini

(1971). but different biohorizons. In fact. Catanzariti
(1993) demonstrated the lack or uncertain distribution of standard

zone markers in the middle-upper Eocene of Appennine
region. This study proposes some nannofossil events already
recorded in literature, or new ones, alternative to standard
events of Martini (1971) or Okada & Bukry (1980). Specially
the events Nannotetrina spp. FO (first occurrence) and
Dictyococcites bisectus FO are good biohorizons to mark the bottom
of NP15 and NP17 respectively, as proposed by Perch-Nielsen

(1985). The Reticulofenestra umbilicus FO event, which defines
the bottom of Okada & Bukry's (1980) CP14 Zone, has been

redefined as R. umbilicus larger than 14 \xm FO as proposed by
Backman & Hermelin (1986). A new event is the first common
occurence (FCO) of Cribrocentrum reticulation, defined as

acme of C. reticulation. In the studied sediments this biohori-
zon approximates the first occurence of the rare and discontinuous

presence of Chiasmolithus oamaruensis. marker of the
bottom of NP18 and CP15 standard zones. In the time framework

the nannofossil biohorizons chronology derives from
calibrations made in the Umbria-Marche region in Central Italy
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(Monechi & Thierstein 1985: Nocchi et al. 1986: Coccioni et
al. 1988: Premoli Silva et al. 1988) and in the South Atlantic
(Backman 1987) and referred to the geomagnetic polarity time-

scale of Cande & Kent (1992: 1995). The biostratigraphic
scheme has been correlated to the global chronostratigraphy
of Berggren etal. (1995).

The tectono-sedimentary relationships among footwall.
thrust-sheets, and unconformable succession of the studied
area are represented in Fig. 5 showing also the stratigraphie
contents and the biostratigraphic data.

A common feature of all sections is the occurrence of two
unconformity surfaces within the succession attributed to the
Ranzano Sandstone (e.g. Tagliavini 1968: Emilia-Romagna
Region 1990; Martelli et al. 1998): the upper unconformity
seals the lower Oligocene stacking (Catanzariti et al. 1999): the

lower angular unconformity, locally bounding the top of the
Monte Piano Marl and even the Ligunan Units, corresponds
to an important erosional event in the basal part of the Ranzano

Sandstone Auct.
In this context, the stratigraphie boundaries and internal

subdivisions of the Ranzano Sandstone, proposed up to now.
seem to lose part of their effectiveness and a new definition of
the Ranzano unit can be proposed emphasizing the meaning of
the present discontinuities. Therefore, in our interpretation,
we reserve the name of Ranzano unit to the part of epi-Ligurian

Succession bracketed between the above quoted unconformities.

With a different meaning, we maintain the traditional
name of Ranzano, because this name immediately reminds a

stratigraphie unit with a very well defined role in the post-collisional

evolution of the northern Apennines.
In the following, we describe only the Ranzano unit and

the underlying and overlying units (respectively Zermagnone
unit and Temporia unit): for these latter we introduced new
informal definitions referring to the areas where the units
show better exposures.

The stratigraphie sections in Fig. 7 show the organization of
the stratigraphie units of the considered epi-Ligurian Succession

in the studied area.

3.7. Zermagnone unit

The unit occurs in the normal limb ofthe Enza Valley syncline
(TS1 and TS2 of the Enza Valley, footwall of the Parma Valley)

(Fig. 2. 3) showing a maximum thickness of about 100 m

(TS1). It consists mainly of arenaceous and arenaceous-pelitic
turbidites with fine to medium-grained whitish sandstones

(white sandstone facies; Fig. 5, 7) showing a quartzose-feld-
sphatic composition (Cibin 1993). The uppermost part of the

Zermagnone unit is, on the contrary, characterized by grey-
greenish sandstones (green arenaceous-pelitic facies; Fig. 5. 7)
due to the beginning of the ophiolitic sedimentary input.

The lower boundary with the Monte Piano Marl, observable

along the left Enza side near Ranzano village (TS1). is

represented by an alternating passage between sandstone
turbidites and grey to light red silty marlstones: this passage
occurs within Zone MNP20 (Fig. 5. 7). Therefore the Zer-

188 G. Ottria. R. Catanzariti & A. Cerrina Feroni
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magnone unit represents the beginning of the turbiditic
sedimentation in the epi-Ligurian Succession.

The calcareous nannofossil assemblage allows to ascribe
the Zermagnone unit to the upper Priabonian (MNP20-
MNP21a). Zone MNP20 is characterized by the common and
continuous occurrence of Diseoaster saipanensis and Diseoaster

barbadiensis. and by the presence of Isthmolithus recurvus,
Dictyococcites bisectus, Ericsonia formosa, Reticulofenestra
umbilicus, Discoasler tanii, Diseoaster deflandrei, Sphenolithus
moriformis, Sphenolithus radians, Sphenolithus predistentus,
Helicosphaera compacta, Helicosphaera reticulata. The

MNP21a Subzone is indicated by the same association where
the rosette-shaped Discoasters (Diseoaster barbadiensis and
Diseoaster saipanensis) are absent.

3.2. Ranzano unit

As redefined in the present study, the Ranzano unit begins
with conglomerates and coarse-grained sandstones which are

commonly greenish and massive, although banks and thick
beds can be observed (green conglomerate facies: Fig. 5. 7).
The greenish colour is due to the high proportion (20-30%) of
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1988):

2) Reticulofenestra umbilicus LO. in the middle part of Chron I2R (Backman
1987):

3) Helicosphaera reciti FO. tentative!) calibrated with the lower part of Chron
12R.

ophiolitic clasts in the conglomerates. The clasts (maximum
grain size up to 30 cm) also consist of magmatic rocks (granitoids,

rhyolites). metamorphic rocks (gneiss, phyllites) and

sedimentary rocks mainly derived from the Ligurian Units (cherts,

marly limestones, arenites, etc.).
Upward the conglomerate facies passes gradually to the

green arenaceous-pelitic facies characterized by regular
decimetric beds (maximum thickness about 250 m).

The Ranzano unit is locally completed by thick mainly
pelitic chaotic deposits containing slides of Ligurian Units.
Monte Piano Marl and of the underlying sandstones (chaotic
facies: Fig. 5. 7).

The whole succession reaches a maximum thickness of
about 600 m in the footwall of the Enza Valley area (Enza Valley

syncline normal limb).
The Ranzano unit can be ascribed to the Rupelian. ranging

from Zone MNP21a to MNP23. In particular the calcareous
nannofossil assemblage, providing the attribution to the
MNP21a Zone, derives from samples collected in some pelitic
interbeds of the basal conglomerate facies (Zermagnone
section: Fig. 5. 7): the assemblage is characterized by Ericsonia
formosa. Reticulofenestra umbilicus. Dictyococcites bisectus.

Isthmolithus recurvus, Sphenolithus predistentiis. Sphenolithus
moriformis, Diseoaster deflandrei. Diseoaster tanii.
Helicosphaera compacta.

The upper chronological constraint is referable to the lowest

part of Zone MNP23 characterized by the concomitant
occurrence of Helicosphaera recta, R. umbilicus and /. recurvus
(Fig.6).
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Temporia unit

The Temporia unit represents the basal part of the succession

which unconformably overlaps the lower Oligocene thrust
system (Catanzariti et al. 1999: Cerrina Feroni et al. in press). In
the stratigraphie sections of Fig. 5 and 7 only the lower part of
the Temporia unit is represented, omitting the upward evolution

to Lagrimone and Antognola units (Fig. 2. 4).
The sharp and erosional basal boundary of the Temporia

unit is exposed along the right side of the Enza River where it
is characterized by 10 m-thick breccias overlapping the green
arenaceous-pelitic facies belonging to thrust-sheet 2 (Catanzariti

et al. 1999). These breccias are followed by about 20 in-
thick coarse-grained and poorly cemented sandstones (sandstone

facies: Fig. 5. 7). The succession of the Temporia unit
consists mainly of arenaceous-pelitic and pelitic-arenaceous
facies. The arenites are chiefly made of carbonate clasts: this

composition is consistent with the petrofacies D by Cibin
(1993) which is characterized by lithic fragments from
sedimentary successions such as Helminthoid Flysch. and subordinate

amounts of metamorphic lithics and serpentinites. Chaotic

deposits also occur in the Temporia succession.

The pelitic-arenaceous facies provided nannofossil assemblages

referable to the MNP23 Zone (Rupelian). In particular
the samples contain Helicosphaera recta, Helicosphaera perch-
nielseniae, Sphenolithus predistentus and Sphenolithus distentus

in association with Dictyococcites bisectus, Cyclicargolithus
abisectus (<10 urn). Reticulofenestra daviesii, Helicosphaera
euphratis. Helicosphaera bramlettei, Diseoaster deflandrei.

4. The Ranzano unit: stratigraphie boundaries in the type area

The Ranzano unit of the type area (Enza Valley) is bracketed
between two major events correlative to angular unconformities.

The lower discontinuity corresponds to an erosional sur¬

face coinciding with the lithostratigraphic boundary: the overlying

deposits are conglomerates and coarse-grained
sandstones (conglomerate facies: Fig. 7). The erosional feature is

very well documented since the conglomerates directly overlie
both the lower stratigraphie units of the epi-Ligurian Succession

(Zermagnone unit. Monte Piano Marl) and the Ligurian
substratum (Fig. 2. 4). In particular, the overlap of the
conglomerate facies on the Mt. Caio Helminthoid Flysch. showing
overturned setting, can be seen in the Enza River thalweg near
the Ranzano village (Fig. <S).

The timing of the erosional event which produced the
Ranzano unit basal unconformity can be well constrained in the

study area. The biostratigraphic data indicate that the erosional

event occurred within the MNP21a. In fact, both the

youngest deposits below the erosion (TS1 section) and the first
dated Ranzano sediments above the erosion (Zermagnone
section) belong to the MNP21a Zone (Eocene-Oligocene
transition) (Fig. 5. 7). Therefore the unconformity does not match
with a relevant stratigraphie hiatus.

The basal unconformity is not directly referable to a

tectonic phase connected to the progressive thrusting of the

underlying Ligurian Units onto the external Tuscan-Umbrian
foredeep domain. Rather the Ranzano succession records the

progressive erosion experienced by the thrust-belt built during
the Ligurian Phase.

The timing of the pre-Ranzano event (Eocene-Oligocene
transition of the adopted time framework) seems to
correspond to the third order cycle boundary TA4.4 (Haq et al.
19<S8) coinciding with the base of the Chron C13n and approximately

with the Eocene-Oligocene boundary (Fig. 9. 10). This
evidence suggests that an eustatic component cannot be
excluded in the control of the development of the pre-Ranzano
event. At this time, geological events (biostratigraphic,
sedimentological and tectonic events) are recorded in the world
caused by the reorganization of lands (Pomerol & Premoli
Silva 1986). However, the possible correlation between events
and global sea-level changes in the context of a tectonically
active region such as the northern Apennines needs further
constraints (see discussion in Mutti 1990: Catanzariti et al. 1997).

On the contrary, as already said, the unconformity overlying

the Ranzano unit seals a thrust system composed, in the-

Enza Valley, of two thrust-sheets thrusted above the footwall.
This thrust system derives from a lower Oligocene (Rupelian)
contractional phase showing a northeastward tectonic transport

direction (Catanzariti et al. 1999). Comparing the stratigraphy

of thrust-sheets to the one of the footwall (Fig. 5. 7). a

rather high degree of relative allochthony of the thrust-sheets

can be hypothesized. However, the occurrence of chaotic levels

at the top of the Ranzano unit in the footwall and in the
thrust-sheets indicates tectonic instability in the whole basin,

forerunning the lower Oligocene thrust tectonics. The
documented ages at the top of the footwall (basal MNP23) and in

the post-stacking unconformable Temporia unit (not basal

MNP23) allow the Ranzano upper unconformity to be placed
within the MNP23 Zone (Rupelian).

Early Oligocene events in the epi-Ligurian Succession 191
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5. The Ranzano unit in the northern Apennines: discussion
and regional correlations

In the Enza Valley, the occurrence of an unconformity sealing
the Rupelian stacking allows us to separate the Ranzano unit
(below) from the overlying unconformable succession characterized

by mainly arenaceous-pelitic deposits (Temporia unit).
Although Rupelian thrusts in the epi-Ligurian Succession

have not been documented at the regional scale, a correlation
between the well known sections of the epi-Ligurian Succession

(Fig. 9) and the Ranzano type area (Enza-Parma section) can
be suggested (Fig. 10). In Fig. 10 it is also reported the Secchia
section where the biostratigraphic data are still incomplete.

In particular the chaotic deposits occurring in the Enza
Valley in the uppermost part of the Ranzano unit can be
correlated with analogous deposits (Specchio Unit), which can
reach hundreds of meters in thickness (Pessola section).
According to Mutti et al. (1995) the chaotic deposits of the Spec¬

chio Unit represent the record of a Rupelian compressive
phase (their Ligurian Phase III) in the Ranzano succession.

Therefore it is possible to place regionally the unconformity
bounding the top of the Ranzano unit above the Specchio
chaotic level. This is unconformably topped by conglomerate
and sandstone turbidites (Roccone Unit; Mutti et al. 1995) and

consequently the Temporia unit ofthe Enza-Parma sector may
correspond to the Roccone Unit (Tab. 1).

In the Pessola section (Fig. 9) the biostratigraphy confirms
that the upper boundary of the Ranzano unit falls within the

MNP23, being possible that the first occurrence of H. recta is in
the arenaceous-pelitic deposits below the chaotic deposits of
Specchio (compare Catanzariti et al. 1997).

In the Piattello and Roccone sections, the upper boundary
of Ranzano unit can be placed between the chaotic deposits
and the overlying sandstone facies respectively representing
the chaotic facies of the Ranzano unit and the basal part of the

Temporia unit of the Enza-Parma sector (Fig. f0).
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The base of the Ranzano unit as we propose, corresponds
to a major unconformity associated with a facies change at the

Eocene-Oligocene boundary, and can be easily recognized in
the sections where the green conglomerates are well developed

(Fig. 10). In the Barigazzo and Pessola sections the pre-
Ranzano erosional event corresponds to an important
biostratigraphic hiatus and it is possible that it might have occurred
within the MNP21a as in the Enza-Parma sector. The biostratigraphic

data of the Secchia section indicate that the pre-Ranzano

erosional event might have occurred within the MNP21a
Zone (Cerrina Feroni et al. in press).

The location of the lower boundary of the Ranzano unit is

more problematic where the succession is made up of
arenaceous-pelitic deposits and no discontinuity has been detected

(Chiarone and Spettine sections; Fig. 9). However, in these

sections, on the basis of the available biostratigraphic data

(Catanzariti et al. 1997). the Eocene-Oligocene boundary
corresponds to a biostratigraphic hiatus which may record the

pre-Ranzano erosional event. In the Chiarone section the hiatus

ranges from Zone MNP21a to the MNP21b occurring in
the green arenaceous-pelitic turbidites. In the Spettine section,
a very narrow biostratigraphic hiatus could be tentatively
located within Zone MNP21a. In fact, although the detailed
sampling, the biostratigraphic data (Catanzariti et al. 1997) do
not document the Lanternithus minutus acme event. This event
has been documented in the lower part of Zone MNP21 (Fig.

6) in the Umbria-Marche Apennines (Monechi 1986: Coccioni
etal. 1988).

The pre-Ranzano erosional event has been utilized by
Mutti et al. (1995) for defining the base of the Pessola Unit.
On the contrary, for Martelli et al. (1998) this regional discontinuity

does not correspond to a boundary (Tav. 1); these
authors define the base of their Val Pessola member coinciding
with the onset of the ophiolitic sedimentary input in the epi-
Ligurian Succession which occurs below the Ranzano basal

unconformity within the Zermagnone unit. The variation of the

arenite composition by itself seems a lower rank criterion with

respect of the occurrence of regional unconformity surfaces for
subdividing the stratigraphie units (see also discussion in Mutti
et al. 1995).

In the Enza-Parma sector (Zermagnone and TS1 sections)
and in the reference section of Monte Piano (Taro Valley:
Vescovi & Rio 1981). the Zermagnone unit shows a

conformable stratigraphie contact with the underlying Monte
Piano Marl.

According to our interpretation, in the Enza Valley type
area, the first turbiditic sandstones overlying the Monte Piano
Marl occur below a major regional unconformity, and therefore

must be removed from the bounds of the Ranzano unit.
At a more regional scale, the sandstones which represent

the onset of the turbiditic sedimentation in the epi-Ligurian
Succession unconformably overlie the pelitic deposits of the
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Tab. I. Comparison of the Ranzano unit suggested in the present paper with
the subdivisions of the Ran/ano Sandstone proposed by Mutti et al. (1995)
and Martelli etal. (1998).

Present work Mutti etal. 199S Martelli et al 1998

Temporia unit c Roccone Unit Varano de' Melegar Albergana

Ranzano unit
¦D Specchio Unit Member Member

ra
to Val Pessola Unit

I

,/a, Docc„lo Momh„

Zermagnone unit
ra Val Chiarone Unit
c
ra
rr Pizzo d'Oca Unit Pizzo d'Oca Member

Monte Piano Marl

Monte Piano Marl and therefore belong to an unconformity-
bounded unit (Pizzo d'Oca Unit: Mutti et al. 1995). The
boundary between the Monte Piano Marl and the overlying
turbiditic sandstones seems to pass from a lithostratigraphic
boundary (Zermagnone unit of the Enza Valley) to an
unconformity surface (Pizzo d'Oca Unit), moving toward the
marginal sector of the upper Eocene epi-Ligurian basin. However,
also the Pizzo d'Oca Unit should be separated from the Ranzano

unit: starting from the stratigraphy exposed in the Enza

Valley type area, the regional unconformity bounding at the
base the green conglomerate facies appears the better lower
boundary for the Ranzano unit. The type area of the

Zermagnone unit does not coincide to the Ranzano unit type area:
it can be placed in the basin sector where the corresponding
deposits of the Pizzo d'Oca Unit unconformably overlie the
Monte Piano Marl.

The discussed depositional setting indicates that,
between the upper Eocene and the lower Oligocene, the epi-
Ligurian basin was characterized by a remarkable time-
space mobility.

Outside the outcrop areas of the epi-Ligurian Succession,
the record of an event referable to the pre-Ranzano erosional
event is well expressed in the succession of the eastern sector
of the Tertiary Piedmont Basin. In particular this event can be

connected to the Rupelian transgression (Mutti et al. 1995)
which is documented by the sedimentation of the Val Borbera
Conglomerate (e.g. Gnaccolini 1974. 1988: Gelati & Gnaccolini

1978: cf. Molare-Borbera: Mutti et al. 1995). These Rupelian
deposits, consisting of an up to 2500 m thick succession of
continental to marine conglomerates, unconformably lie on the
Antola Helminthoid Flysch. and on the upper Eocene succession

of the Tertiary Piedmont Basin (Monte Piano Marl. Pizzo
d'Oca Unit). The compositional trend ofthe Val Borbera
Conglomerate documents the progressive process of exhumation
of a structural building, which ends with the erosion of rocks
showing HP/LT metamorphism (Di Biase & Pandolfi 1999).

The possible correlation of the erosional event and
transgressive deposits (Ranzano unit conglomerates and Val
Borbera Conglomerate) suggests that the epi-Ligurian basin and
the Tertiary Piedmont Basin were part of a single large basin
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Fig. 11. Stratigraphie correlation between the eastern sector of the Tertiary
Piedmont Basin and the two sector of the epi-I icurian Succession basin re

speclively characterized by proximal and distal facies. EOE: Eocene-

Oligocene boundary event (pre-Ranzano erosional event).

(Tertiary epi-Mesoalpine Basin: Mutti et al. 1995). where the
external sector was characterized by the epi-Ligurian Succès

sion (Fig. 11). In this context, although the original relations

among the outcrop areas are completely obliterated by subsequent

subaereal erosion, the epi-Ligurian basin may be tentatively

subdivided in two further longitudinal sectors (internal
and external). The Ranzano unit is mainly characterized by
paleocurrent directions outlining a transverse turbiditic supply
(Mutti et al. 1965. 1995). Therefore the internal sector, closer
to the eastern Tertiary Piedmont Basin, is represented by the
sections where the relatively proximal conglomerates of the
Ranzano unit occur (Barigazzo. Pessola. Enza. Secchia
sections). The external sector is instead characterized by sections
(Chiarone and Spettine sections) where the Ranzano unit is

completely represented by more distal arenaceous-pelitic
turbidites and the pre-Ranzano event seems to correspond to a

paraconformity surface.
Also the Albergana section outcropping in the Bologna

Apennine can be referred to the external sector of the epi-Ligurian

basin. In fact, the Ranzano unit of the Albergana section
is entirely characterized by Rupelian pelitic deposits with rare,
thin, intercalations of sandstones (Bottelli et al. 1991: Martelli
et al. 1998). Within these deposits no unconformity has been
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documented: however the stratigraphie record of the pre-Ranzano

event may be represented by the wide-ranging hiatus,

corresponding to the Bartonian-Priabonian (up to the

MNP21a) (Martelli et al. 1998: Catanzariti unpublished data).

6. Concluding remarks

The results of our study indicate that the Ranzano unit of the

epi-Ligurian Succession corresponds to a Rupelian
unconformity-bounded stratigraphie, whose limits are also defined by

lithostratigraphic units. Even if we do not propose any formal
definition, the coincidence of lithostratigraphic boundaries
with regional unconformities, such as discussed for the Ranzano

unit, is in complete agreement with the indications of the

International Stratigraphie Guide (Salvador 1994). which
suggests that the union of adjacent strata separated by regional
unconformities into a single lithostratigraphic unit should

preferably be avoided.
While the unconformity which represents the upper boundary

of the Ranzano unit in the type area overlies the Rupelian
stacking, the regional angular unconformity which characterizes

the basal boundary does not overlie a thrust system. The
tectono-sedimentary evolution causing the erosional event at
the Eocene-Oligocene transition and the overlying Ranzano
succession seems instead to represent the progressive uplift,
exhumation and erosion of the thrust belt developed during
the Ligurian Phase.

The stratigraphie events documented in the Ranzano unit
type area can be recognized in the epi-Ligurian Succession

cropping out in other sectors of the northern Apennines. In

particular, the pre-Ranzano erosional event (Eocene-
Oligocene boundary event) can be also correlated with the
angular unconformity which characterizes the base of the Val
Borbera Conglomerate of the eastern Tertiary Piedmont
Basin. Therefore the epi-Ligurian Succession and the Tertiary
Piedmont Basin succession can be referred to the same depositional

basin where the more external sectors are possibly
represented by the conglomerate-free Ranzano succession.

Acknowledgments

We thank P. Vescovi for useful discussions on the Ran/ano stratigraphy.
Reviews and comments by R. Gelati. S. Iaccarino and J. Remane are gratefully
acknowledged. Special thanks go to A. Rost for the revision of the English
text. Ihis research was supported by CNR. Centro di Studio per la Geologia
Strutturale e Dinamica dell'Appennino (Pisa).

REFERENCES

Amorosi, A.. Colalongo. M.L. & Vaiami. S.C. 1996: Revisione litostrati¬
grafica dell'unità Bismantova (Miocene epiligure. Appennino settentrionale).

Boll. Soc. Geol. It. 1 LS. 355-367.

Backman, J. 1987: Quantitative calcareous nannofossil biochronology of mid¬

dle Eocene through early Oligocene sediment from DSDP Sites .522 and
523. Abh. Geol. B. A. 39. 21-31.

& HERMELIN, OR. 1986: Morphometry of the Eocene nannofossil
Reticulofenestra umbilicus lineage and its biochronological consequences. Pa-

leog.. Paleoec. Paleooc. 57. 103-116.

Berggren. W.A Kim. D.V.. Swisher. CC. & At bry. M.P. 1995: A revised
Cenozoic Geochronology and Chronostratigraphy. In: Geochronology.
time scale and global stratigraphie correlation. (Ed. by BERGGREN, W.A..
Kent. D.V.. Aubry, M.P.& Hardi nboi J.). SEPM Spec. Pubi. 54. 212.

Bertelli. V.. Cerrina Feront. A.. Fontanesi. G. & Plesi. G. 1986: Defor¬
ma/ione semiduttile nelle Arenarie dt Ran/ano della media Val d'Enza

(Appennino reggiano): un tentativo di analisi della frattura/ione associata
al piegamento concentrico. Boll. Soc. Cìeol. It. 103, 601-614.

Bl in 111. G. & Panini. F. 1987: I melanges dell'Appennino settentrionale, dal
T. Tresinaro al T. Sillaro. Mem. Soc. Geol. lt. 39. 187-214.

Bona/zi. U.. Fazzini. P. & Panini. F. 1987: Schema introduttivo alla
geologia delle Epiliguridi dell'Appennino modenese e delle aree limitrofe.
Mem. Soc. Geol It. 39. 215-244

Fioroni. C. Frigni. P. & Panini. F. 1991: Nuovi dati stratigrafici sulla
successione epiligure eo-oligoeenica della Val Setta (Appennino bolognese).

Mem. Descr. Carta Geol. Dit. 46. 221-227.

Braga. G. 1962: Il Paleogene di Monte Roccone nell'Appennino di Piacenza

Mem. Soc. Geol. lt. 3. 395-408.
1963: Stratigrafia e tettonica delle formazioni implicate nella struttura
della valle del T. Spettine (Appennino di Piacenza). Mem. Soc. Geol. lt. 4.

1-16.

Cande. S. & Ki ni. D. 1992: A new geomagnetic polarity time scale for the
Late Cretaceous and Cenozoic. J. Geoph. Res. 13. 917-971.
&- 1995: Revised calibration of the geomagnetic polarity time scale for the

Late Cretaceous and Cenozoic. J. Geoph. Res. KK). 6093-6095.
Capponi. G.. Crispini. L.. Canctno. E. & Cavanna. F. 1999: The Gargassino

Valley Thrust: evidence of Oligocene-Early Miocene thrust tectonics in

the Voltri Group (Ligurian Alps). Boll. Soc. Geol. It. 118. 479-484.

Catanzariti. R. 1993: Biostratigrafia a Nannofossili calcarei dell'Eocene su¬

periore-Oligocene inferiore dell'Appennino Settentrionale. Thesis.
Università degli Studi di Padova. 150 unpublished.
Rio. D & Marteu i. L 1997: Laie Eocene lo Oligocene Calcareous
Nannofossil Biostratigraphy in Northern Apennines: the Ran/ano Sandstone.

Mem. Sci. Geol. 49. 207-253.

Cerrina Fi roni. A.. Otiria. G. & Vescovi. P. 1999: Lower Oligocene
thrust-system in the epi-Ligurian Succession: evidence from the En/a Valley

(northern Apennines. Italy). Geodinamica Acta 12(2). 81-96.

Cirrina Feroni. A.. Ghiselli, F.. Mariinelli. P.. Ottria. G. & Santini. U.
1994: Ligurian and Epiligurian Units: Miocene evolution in the middle
Taro Valley (Northern Apennines). Proc. 1st European Congr. on regional

geological cartography and information systems 1. 187-189.

Oitria. G.. Vescovi. P. in press: Carta Geologica d'Italia in scala

1:50.000. Foglio 217 - Neviano degli Arduini. Istituto Poligrafico e Zecca

dello Stato.

Martinelli, P.. Oitria. G. & Catanzariti. R. in press: La Successione

M. Piano-Ranzano. In: Note Illustrative del Foglio 235 (Pievepelago).
(Ed. by Piesi. G). Istituto Poligrafico e Zecca dello Stato.

Cibin. U. 1993: Evoluzione composizionale delle arenili nella successione

epiligure eo-oligocenica (Appennino settentrionale). Giorn. Geol. 55, 69-

92.

Coccioni. R.. Monaco. P.. Monec hi. S.. Nocchi. M. & Parisi. G. 1988: Bios¬

tratigraphy of the Eocene-Oligocene boundary at Massignano (Ancona.
Italy). In: The Eocene-Oligocene boundary in the Marche-Umbria basin

(Italy). (Ed. by Pri moli Silva. L. Cocctoni. R. & Montanari. A.).
Intern. Subc. on Paleog. Stratig.. E/O Meeting. Spec. Pubi.. 59-80. Ancona.

Costa. E. & Frati. G. 1997: La tettonica post-oligocenica delle unità Liguri e

della Successione Epiligure della media Val Ceno (prov. di Parma.

Appennino settentrionale). Atti Tic. Sc. Terra 39. 31-53.

d'Atri. A.. Piana. F.. Tallone. S.. Bodrato. G. & Roz Gastaldi. M. 1997:

Tettonica Oligo-Miocenica nell'alto Monferrato (Bacino Terziario
Piemontese) e nel settore nord-occidentale del Gruppo di Voltri (Acqui
Terme-Cassinelle. AL). Atti Tic. Sc. Terra, ser. spec. 5. 85-100.

di Biase. D. & Pandolh. L. 1999: L'evoluzione composizionale dei Con¬

glomerati della Val Borbera (Bacino Terziario Piemontese): evidenze e

vincoli per l'esumazione di unità a metamorfismo HP/LT nelle Alpi
occidentali. GEOITALIA. 2 Forum FIST 1. 286-288. Bellaria.

Early Oligocene events in the epi-Ligurian Succession 195



Dl Giulio. A. 1991: Detritismo della parte orientale del Bacino Terziario
Piemontese durante l'Eocene-Oligocene: composi/ione delle arenarie ed

evoluzione tettono-stratigrafica. Atti Tic. Sci. Terra 34. 21—11.

Elter, P. 1973: Lineamenli tettonici ed evolutivi dell'Appennino Settentri¬
onale. Acc. Naz. Lincei 183.98-109.
& Pertusati, P.C. 1973: Considera/ioni sul limite Alpi-Appennino e sulle
relazioni con l'arco delle Alpi occidentali. Mem. Soc. Geol. lt. 12. 359-
375.

Emilia-Romagna Rte,ion 1990: Carta geologica dell'Appennino emiliano-
romagnolo in scala 1:50.(XX). Foglio 217 "Nevtano degli Arduini ". (Fd. by

Cerrina Feroni. A., Elter. P.. Pi t si. G., Rai A.. Rio. D.. Vescovi. P.

& Zanzucchi, G.). S.EL.CA. Firenze.
Fazzini. P. & Tacoll M.L. 1963: La serie oligo-miocenica del versante

padano dell'Appennino settentrionale e la sua posi/ione nella tettonica
regionale. Atti Soc. Nal. e Mat. Modena 94. 3-22.

Fori i i t a. F.. Git ail R.. Gnaccolini. M.. Rossi. P.M. & Bl rsi zio. R. 1999:

II bacino terziario ligure-piemontese tra il monregalese e la Valle del T.
Lemme: stalo delle ricerche e prospetlive future. Sludi geografici e

geologici in onore di Severino Belloni (Ed. by Orombelli. G.). 339-365.

Fornaciari, M. 1982: Osservazioni litostratigrafiche sul margine sud-orien¬
tale della sinclinale Vetto-Carpineti (Reggio Emilia). Rend. Soe. Geol. lt.
5. 117-118.

Gelati, R. & Gnaccolini. M. 1978: I Conglomerali della Val Borbera. al

margine sud-orientale del Bacino Terziario Ligure-Piemontese. Riv. Ital.
Paleont. Strat. 84. 701-728.
& - 1982: Evoluzione tettonico-sedimentaria della zona limile tra Alpi ed

Appennini tra l'inizio dell'Oligocene ed il Miocene medio. Mem. Soc.

Geol. It. 24. 183-191.

Fai i i iti. P. & Catri ilo. D. 1993: Stratigrafia sequenziale della successione

oligo-miocenica delle Langhe. Bacino Terziario Ligure-Piemontese.
Riv. Ital. Paleont. Strat. 98.425-452.

Ghibaudo, G. & Mt'iTt. E. 1973: Facies e interpretazione paleoambientale
delle Arenarie di Ranzano nei dintorni di Specchio (Val Pessola. Appennino

parmense). Mem. Soc. Geol. lt. 12. 251-265.

Gnaccolini. M. 1974: Osservazioni sedimentologiche sui conglomerati
oligocenici del seltore meridionale del Bacino Terziario Ligure-Piemontese.

Riv. Ital. Paleont. Stral. 80(1). 85-1 (XI.

1988: Osservazioni sui conglomerali oligocenici affiorami nell'area
compresa tra Roccaforte Ligure e Grondona (Alessandria). Riv Ital. Paleont.
Strat. 93(4). 521-532.

Hao. B.U.. HARDENBOL, J. & Vau. P. R. 1988: Mesozoic and Cenozoic
chronostratigraphy and eustatic cycles. In: Sea-level changes: an integrated

apprach. (Ed. by WiLGUS, CK.. Hastings. B.S.. Kendai t. CO.
Posamentier. H.. Ross. C.A. & Van Wacom r. J.) SEPM. Spec. pub. 42. 71-
108.

Lorenz. C 1969: Contribution à l'étude stratigraphique de l'Oligocène et du
Miocène inférieur des confins liguro-piémontais (Italie). Alti Ist. Geol
Univ. Genova. 6. 253-888.

Martelli. L.. Cibin. U.. Di Giulio. A. & Catanzariti. R. 1998: Litostrati¬
grafia della Formazione di Ranzano (Priaboniano-Rupeliano. Appennino
settentrionale e Bacino Terziario Piemontese). Boll. Soc Geol. It. 117.

151-185.

Martini. E. 1971: Standard Tertiary and Qualernary calcareous nannoplank¬
ton zonation. In: Proc. II Inter. Confer. Planktonic Microfossils. (Ed. hy

Farinacci. A.). 2. 739-785.

Monechi. S. 1986: Calcareous nannofossil evenis around the Eocene-
Oligocene boundary in the Umbrian Apennines (Italy). Palaeogeogr..
Palaeoclim.. Palaeoecol. 57. 61-69.
& Thierstein. H.R. 1985: Laie Cretaceous-Eocene nannofossil and

magnétostratigraphie correlations near Gubbio. Italy. Mar. Micropaléont. 9.

419-440.

Metti. E. 1990: Relazioni tra stratigrafia sequenziale e tettonica. Mem. Soc.

Geol. lt. 45. 627-655.
& Di Rosa. E. 1968: Caratteri sedimentologici delle Arenarie di Ran

zano e della Formazione di Val Luretta nel basso Appennino di Piacenza
Riv. It. Paleont. 74. 71-120.

& Sac e ani. Ci. 1965: Paleocorrentt e caratteri sedimentologici delle
Arenarie di Ranzano Ira la Val Tidone e la Val Taro (Appennino settentrionale).

Riv. It. Paleont. 71. 565-602.
Papani. L.. Di Biasi D.. Davoli, G., Mora. S.. Si cadi lli. S. & 1

interri. R. 1995: II Bacino Terziario Piemontese e le sue implicazioni sui

rapporti tra Alpi ed Appennino. Mem. Sci. Geol. (Padova) 47. 217-244.
Noe chi, M.. Parisi. G.. Monaco. P.. Moni-chi. S.. Madii e. M.. Napoleoni

G RiPi pi M.. Orlando. M.. Premoi i Su v a. I. & Bit e, D.M. 1986: The
Eocene-Oligocene boundary in Ihc umbrian pelagic sequences. Italy. In:
Terminal Eocene Events. (Ed. by Pomi Reit. C. & Pri moi i Sii v \. I). De

velopments in Paleontology and Stratigraphy. 25—10. Elsevier. Amsterdam.

Okada. H. & Bukry, D. 1980: Supplementary modification and introduction
of code numbers to the Low-Latitude Coccolith Biostratigraphy Zona
tion. Marine Micropaleontology 5.321-325.

Ottria, G. 21XXI: Polyphase thrusting in piggy-back deposits: Ihe example of
epi-Ligurian Succession (northern Apennines. Italy). C. R. Acad. Set.

(Paris) 330. 1-8.

Pieri. M. 1961: Nota introduttiva al rilevamento del versante appenninico
padano eseguito nel 1955-59 dai geologi dell'AGIP MINERARIA. Boll.
Soc. Geol. IL 80. 3-34.

Pomerol. C & Prfmoli Silva. I. 1986: The Eocene-Oligocene transition:
events and boundary. In: Terminal Eocene Events. (Ed. by Pomi roi C.

& Premoli Silva I.). Developements in Paleontology and Stratigraphy,
1-24. Elsevier. Amsterdam.

Premoli Silva. I.. Orlando. M.. Monechi. S.. Madii e. M.. Napoleone. G.
& RiPEPi. M.1988: Calcareous Planklon Biostratigraphy and
Magnetostratigraphy at Ihe Eocene-Oligocene transition in the Gubbio Area.
(Ed. by Premoli Suva. I.. Coccioni. R. & Monianari. A). Intern
Subc. On Paleog. Stratig. E70 Meeting. Spec. Pubi.. 137-161. Ancona.

Ricci Lucchi F. & Ori G.G. 1985: Field excursion D: syn-orogenic deposits of
a migrating basin system in the NW Adriatic Foreland: examples from
Emilia-Romagna region. Northern Appenntnes. In: International Symposium

on Foreland Basins (Ed. by Allen. P.. Homewood. P. & Wn t i VM,

G-). Excursion Guidebook. 137-176. Frihurg.
Salvador. A. (Ed.) 1994: International Stratigraphie Guide. Intern. Union

Geolog. Soc. America. 214 pp.
Tagliavini. S. 1968: Particolarità sedimentarie nelle "Arenarie di Ranzano"

della media Val d'Enza. L'Ateneo Parmense. Acta Naturalia 4. 1-24.

Vescovi. P. & Rie). D. 1981: Stratigrafia delle formazioni dell'Appennino set¬

tentrionale. Nota 1: biostratigrafia a nannofossili e cronostratigrafta della
formazione delle Marne di Montepiano nella località tipo in media Vai
Taro (Appennino parmense). L'Ateneo Parmense. Ada Naturalia 17.

149-168.

Fornaciari. E.. Rio. D. & Vali ONI, R. 1999: The Basal Complex Stratigraphy

ofthe Helminthoid Monte Cassio Flysch: a key to Ihe Eoalpine
tectonics of the Northern Apennines. Riv. Ital. Paleont. Strat. 105. 101-128.

Manuscript received August 22. 2000

Revision accepted May 29. 2001

196 G. Ottria. R. Catanzariti & A. Cerrina Feroni


	The Ranzano unit boundaries in the type area : Lower Oligocene events in the epi-Ligurian Succession (northern Apennines, Italy)

