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Talus deposits: heterogeneous and heterometric gravity deposits (UCN ); landslide deposits with clues a

of incipient activity: chaotic, heterogeneous-heterometric deposit (UCN ); alluvial deposits: gravel and a1

sand of present-day thalwegs (UCN ); eluvial-colluvial deposits: products of alteration in situ and fine-b

grained sediments with variably-sized and shaped clasts (UCN ). (UPPER PLEISTOCENE – b2

PRESENT)

UID

a1n
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 Incipient units

Ancient lansdlide deposits 
Massive heterogeneous and heterometric deposits with sandy-clayey matrix and blocks (Δ). (UPPER 
PLEISTOCENE - HOLOCENE)

Formed Units
Landslide deposits: chaotic, heterogeneous-heterometric deposits with different lithofacies from clay to 
blocky bodies and sandy-clayey matrix (UIN ); alluvial deposit: clast-supported gravel with sandy matrix a1

and intercalated cross-bedded clayey-sandy lens-shaped beds (UIN ); eluvial-colluvial deposit: b

products of alteration in situ composed by red sandy-silty clay without structures, with decimetric layers 
of volcanic ashes (fall deposits) (UIN ); travertine: high-porosity massive and stratified carbonates b2

(UIN ). Age of volcanic deposits: 40.7±8.4 ka (BUETTNER et al., 2003). (UPPER PLEISTOCENE - f1

HOLOCENE)

UIN

VOLCANIC UNITS OF THE MONTE VULTURE AND RELATED SEDIMENTARY BASINS 

MONTICCHIO SUPERSYNTHEM 

Laghi di Monticchio synthem
This synthem includes volcanic products from several vents, constituted of ash and lapilli with clinoform 
and wave structures by surge or characterized by massive texture, with abundant sedimentary and 
ultramafic (wehrliti and duniti) lithics. Carbonatitic and melilitic tuffisite lapilli are often present in the 
juvenile fraction. Age: 141 ±11 ka (VILLA AND BUETTNER, 2009)LGM

Conza della Campania synthem (Basin of the Ofanto River) 

Caperoni subsynthem
Clast and mud-supported red sand and gravels; to the top, thin-laminated clay and silt (alluvial deposits) 
(CZC ), locally associated to travertine (CZC2 ) and eluvial-colluvial deposits (CZC ).Thickness: 2b f1 2b2

rarely on the meter.CZC2

CZC1

S. Andrea di Conza subsynthem
Clast-supported conglomerate with lens-shaped beds of brown-red sand (alluvial deposits) (CZC ) and 1b

strongly deformed red, grey, and green clays with isolated angular clasts and blocks of calcarenite, 1-2 m 
in diameter  size (landslide deposits) (CZC ). Thickness: 1-2 m, for the alluvial deposits, and 5-6 m for 1a1

the landslide deposits.

Fosso dello Stroppito synthem (catchment basins of the Atella and Stroppito rivers) 

Vallone Spaccatornesi subsynthem
Massive  clast-supported conglomerate with dark red sandy matrix (alluvial deposits) (SFS ), locally, 3b

travertine and conglomerate (SFS ). Thickness: few meters. 3f1

SFS3

Ponte Giulio subsynthem
Massive or cross-bedded matrix-supported conglomerate (alluvial deposits) (SFS ), locally, travertine 2b

with scattered pebbles (SFS ). Thickness: few meters.2f1

SFS2

Piano di Carda subsynthem
 Few meters of clast-supported conglomerate, with dark red sandy-clayed matrix and lens-shaped beds 
of cross bedded sand (alluvial deposits) (SFS ).1b

SFS1

 MONTE VULTURE SUPERSINTHEM

Barile synthem
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This unit includes heteropic volcanic and epiclastic (alluvial and lacustrine) deposits. The volcanic 
deposits are rappresented by pyroclastic flow, fall deposits and interbedded lava flows (foidites, tephro-
foidites, tephrites and basanites; HIEKE MERLIN, 1967; DE FINO et al., 1982 e 1986). The pyroclastic flow 
deposits consist of massive or cross-bedded ash associated to layers of ash with accretionarry lapilli and  
centimetric pumices (tephrites and foidites; LA VOLPE & PRINCIPE, 1994; DE FINO et al. 1982). Age: from 
673±19 ka to <610 ka (VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014). The lacustrine deposits 
are constituted of massive or laminated ashes and pelitic sediments, whereas the alluvial ones are 
formed by massive and cross-bedded ashes and lapilli. Total thickness: few tens of meteres in the distal 
areas, some hundreds near the volcanic cone. 

FGG

Foggianello synthem
It represents the kick-off of the volcanic activity of  Monte Vulture Volcano. The deposit are made of ash 
and lapilli, both of pyroclastc flow and  pyroclastic fall, with trachite-phonolite (according to De Fino et al., 
1982), trachite-andesite, and basaltic trachy-andesite chemical composition. In the distal areas and at 
the base of the volcanic succession, this unit shows oblique-layered and cross-bedded sandy 
conclomerate (alluvial deposits). Thickness: some tens of meters; age of the base of the unit 687±8 ka 
(VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014).  

Piani di Mesole e dell’Incoronata synthem (Basin of the Ofanto River)
Brown clast-supported alluvial conglomerate, locally outcropping upon the terraced surfaces of Piani di 
Mesole and dell'Incoronata localities. Maximum thickness: about 2 m. (MIDDLE PLEISTOCENE) 

PMI

PLIOCENE-PLEISTOCENE UNITS OF THE APENNINES CHAIN

UNITS OF THE OFANTO BASIN 

FIUMARA DI ATELLA SUPERSYNTHEM 
It unconformably lies on both the pre-Pliocene bedrock and the Pliocene units of the Ariano Irpino 
supersynthem; an erosional disconformity at the top of the Fiumara di Atella supersynthem separates 
it from the overlying Monte Vulture units. (GELASIAN - CALABRIAN,  LOWER PLEISTOCENE)

MSI

Monte Sirico synthem
Massive clast-supported dark-brown conglomerate, with parallel and oblique layers and thin-bedded 
yellowish sand, silt, and clay. with rare remains of plants and disarticulated bones of sub-aerial 
vertebrates (alluvial and lacustrine deposits). This unit unconformably lies on the Difesa and Ruvo del 
Monte synthems and on the pre-Pliocene bedrock to the south of the Atella River. Maximum thickness: 
250 m. (GELASIAN - CALABRIAN)

 Difesa synthem
It constitutes a wedge-shaped sedimentary body lying on both the Pliocene and pre-Pliocene units. The 
lithofacies are formed by clast-supported dark-brown conglomerates, characterized by both massive 
and cross-bedding textures, with rare metric lens of thin-laminated yellowish sand, silt, and clay (SDI); 
these conglomerates laterally pass (toward south-east) to horizontally thin-laminated yellowish sand, 
silt, and clay with abundant fossil content (fragments of marine bivalves) (SDI ). Both the lithofacies a

allowed to interpret this unit as a marine fan-delta system. Maximum thickness: ca. 400 m. The 
calcareous nannofossil assemblages found in SDI  have been attributed to the zone MNN18 of RIO et al. a

(1990). (GELASIAN)

SDI

ARIANO IRPINO SUPERSYNTHEM 
It includes the Ruvo del Monte and Andretta synthems, grouping the most part of marine sandy and 
clayey sediments, and in minor amount conglomerates, of the Ofanto Basin. Further, it comprises the 
lithological units not included in specific synthems, as follows: massive silty clay, locally with plano-
parallel laminae (AR), and marine macrofossil-bearing coarse-grained sand (AR ). Top and bottom a

boundaries of this supersynthem are represented by unconformities. The unit lies, in fact, on both the 
Aquilonia supersynthem and the pre-Pliocene bedrock. The unconformity which separates the 
Andretta and Ruvo del Monte synthem coincides with a clean surface between slightly 
unconformable successions deposited in non-contiguous palaeoenvironments. (ZANCLEAN 
- GELASIAN, PLIOCENE  –  LOWER PLEISTOCENE)

ARa

Ruvo del Monte synthem

 Grey - light blue silty clay, massive and/or laminated (prodelta and continental platform deposits) 
(RVM ); in a minor amount, coarse to fine-grained massive and graded sand with plano-parallel or cross 2

lamination and interbedded thin laminated silt and clay (delta front deposits) (RVM ), and clast-2a

supported massive and with concave cross-bedding conglomerate (fan-delta deposits) (RVM ). Sands 2b

and clay contain well-preserved marine bivalves, present in fragments as well. The sands prevail at the 
base of the succession, in heteropic relationship with the clay, whereas the conglomerate is present just 
in the lower part of the unit and in rare lens-shaped metric bodies interbedded in the sands and clay. 
Maximum thickness: 600 m. The calcareous nannofossil assemblages allowed to refer this stratigraphic 
succession (from west to east and from the bottom to the top) to the biozone MNN16a. The same 
Pliocene interval has been recognized on the basis of the planktonic foraminifera: upper part of zone 
MPL4a to zone MPL4b, according to the scheme of CITA (1975, emended). (UPPER ZANCLEAN - 
PIACENZIAN)

 Andretta synthem

Vallicella subsynthem
Massive and laminated grey – light blue silty clay, several hundreds of meters in thickness (prodelta 
and/or continental platform deposits) (SAD ), with lens-shaped decimetric bodies of laminated fine to 2

coarse-grained sand (SAD ) (delta front deposits). These two lithofacies contain marine bivalves. The 2a

calcareous nannofossil assemblages indicate the boundary between the zones MNN14-15 and 
MNN16a. On the basis of planktonic foraminifera, this unit has to be referred to the zonal boundary 
MPL3/MPL4a. (ZANCLEAN)

Monte Airola subsynthem
About 100 m thick dark brown clast-supported coarse conglomerate, with both horizontal and oblique 
beds, and interbedded banks of sand, silt and clay with thin lamination (alluvial fan and alluvial plain 
deposits). (ZANCLEAN)SAD1

AQUILONIA SUPERSYNTHEM
This unit is constituted of alluvial conglomerates comprised between two angular unconformities. These 
conglomerates, brownish in colour, are coarse, clast-supported, with both horizontal and oblique beds 
and thin laminated sandy-silty beds. Maximum thickness: ca 100 m. (ZANCLEAN, PLIOCENE)
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MESO-CENOZOIC BEDROCK UNIT

Gypsrudite, nodular and laminated gyps with interbedded silt (evaporite deposits, partly reworked). 
Maximum thickness: 7 m. (MESSINIAN)

GSC

MIOCENE UNITS UNCONFORMABLY LYING ON THE TECTONIC UNITS

Monte Castello evaporites formation

 Castelvetere Formation

Turbidite yellowish sandstone in 10 to 50 cm thick beds, showing Ta-b, Tb-c and Ta-c Bouma sequences, 
with intercalations of thin-bedded grey clay and marly clay. (MIDDLE - UPPER SERRAVALLIAN)

Cerreta - Bosco di Pietra Palomba sandstones

FMS

 SICILIDE TECTONIC UNIT

Some tens of meters of fine to coarse-grained calcarenite and whitish calcilutite, stratified in 1 to 20 cm 
beds, with white nodular chert and intercalations of red and light grey clay and marly clay. (UPPER 
CRETACEOUS - EOCENE)

ARGILLE VARIEGATE GROUP

 Monte Sant’Arcangelo Formation

ACP

AVF

Red, green, grey clay and marly clay, with intercalations of thin beds of calcarenite. The outcrops are few 
tens of meters thick. (LOWER CRETACEOUS)

Argille variegate inferiori Formation

TECTONIC UNITS OF THE APENNINIC PLATFORM

MONTE MARZANO - MONTI DELLA MADDALENA TECTONIC UNIT

CBIa

Lithofacies of the pseudo-saccharoidal limestone: crystalline limestone laterally passing to white 
coarse-grained detrital limestone, slightly re-crystallized, with fragments of corals. Apparent thickness: 
ca 150 m. (MAASTRICHTIAN-PALEOCENE)

Bio-lithoclastic limestone with rudists

CPL

Calcareniti fini biancastre, calcari oolitici e calcari dolomitici con Orbitopsella praecursor e 
Palaeodasycladus mediterraneus; verso l'alto si osservano calcari oolitici avana, localmente con 
orizzonti ricchi di resti di lamellibranchi spatizzati. Spessore affiorante: circa 100 m.(GIURASSICO 
INFERIORE) – Whitish fine-grained calcarenite, oolitic limestone and dolomitic limestone with 
Orbitopsella praecursor and Palaeodasycladus mediterraneus; to the top, light brown oolitic limestone, 
locally rich of rests of sparitic bivalves, are present. Outcrop thickness: ca 100 m. (LOWER JURASSIC)

Palaeodasycladus limestones

TECTONIC UNITS DERIVING FROM THE LAGONEGRO BASIN

MONTE ARIOSO TECTONIC UNIT

Thin beds of black and red chert and brownish and red marly clay with intercalation of calcarenite and 
massive calcareous microrudite with white and light orange chert beds; at the base of the succession, an 
about 8 m thick red, green, and grey marly clayey thin-layered sequence is present (turbidite and pelagic 
sediments); maximum thickness: 30 m (FYR ). The age of FYR  has to be referred to the interval Albian – 1 1

lower Turonian (GALLICCHIO et al., 1996). Massive and graded calcareous breccia, organized in beds 
and banks with clasts reaching at maximum the width of 15 cm in cui, sometimes represented by 
fragments of rudists. Thin layers of laminated grey shale (turbidite deposits) are interbedded with the 
breccia; maximum thickness: ca 50 m (FYR ). To the top, laminated grey, brown, and reddish marly clays a

with intercalation of centimetric beds of calcarenite are present (pelagic and turbidite deposits) (FYR). 
(LOWER CRETACEOUS p.p. – OLIGOCENE ?)

Red Flysch

FYG

 Light-grey and greenish shale with intercalations of 10 to 60 cm thick beds of marls and marly limestone; 
the base of the formation is constituted of about 3 m of thin-bedded chert and grey shale (pelagic 
sediments). Maximum thickness: 400 m. (LOWER CRETACEOUS)

 Galestri Formation

Red and green chert, well-bedded in 2 to 10 cm thick layers (pelagic sediments), with rare intercalations 
of 40 to 60 cm thick beds of coarse-grained calcarenite (turbidites); San Fele lithofacies (SCANDONE, 
1967; 1972) (STS . In the lower part of the formation, it has been possible to observe an heteropic d)

passage to a 54 m thick lithofacies constituted of calcareous microrudite, calcarenite and grey shale, 
stratified in beds and banks which can reach a thickness of 4 m (turbidite deposits) (STS ). Measured da

thickness:  221 m. (JURASSIC)

Scisti silicei Formation

Grey and white dolostone with rare nodular chert in the upper portion of the succession (pelagic 
sediments); San Fele lithofacies (SCANDONE, 1967; 1972). Maximum thickness (measured at the 
western portion of Mt. Pierno, i.e. out of the sheet area): 200 m. (UPPER TRIASSIC)

Calcari con selci Formation

SLCd

GROPPA D’ANZI TECTONIC UNIT

Olistoliths

Red, green, and grey clay and marly clay, with a chaotic attitude and/or affected by intense deformation, 
with olistoliths and intercalations of quartz- and arkosic sandstone beds in the upper part of the 
succession (AV). The calcareous nannofossil associations indicate a time-span between the Aptian and 
the Albian-Cenomanian. An horizon with max thickness of 40 m made of whitish calcareous marls, 
associated to 3-4 cm thick beds of calcisiltite with nodular chert, marly limestone, and calcarenite 
(pelagic sediments and, in minor amount, turbidite deposits) is intercalated to the variegated clay (AV ). b

This lithofacies, sampled at Masseria Mastrogiacomo, has to be referred to the lower-middle Eocene: 
the calcareous nannofossil assemblages are indicative of the biozones NP12-NP14 due to the presence 
of Sphenolithus radians, Discoaster lodoensis and D. kuepperi; the planktonic foraminifera 
assemblages are characterized by the presence of Morozovella aragonensis, M. marginodentata, M. 
aequa, Acarinina spinnuloinflata. (LOWER CRETACEOUS – LOWER MIOCENE)

Olistoliths with max diameter of 300 m, constituted of: calcarenite and calcareous microrudite (fr), 
quartz-sandstone (fn), and arkosic sandstone (pd).

ARGILLE VARIEGATE GROUP

AV

TORRENTE RIFEZZE TECTONIC SUB-UNIT

Light yellow lithic sandstone, thin laminated grey silt, and dark grey silty clay, with thin intercalations of 
calcarenite (turbidite deposits), attributed to the member of Vallone Forluso. Maximum thickness: ca 20-
30 m. (UPPER BURDIGALIAN – SERRAVALIAN)

Serra Palazzo Formation

SASSANO - MONTE MATTINA TECTONIC SUB-UNIT

Coarse-grained quartzarenite, organized in 8-9 m thick banks and 30 to 80 cm thick beds, with 
decimetric interbedded layers of clayey marls (turbiditic deposits). Thickness: from few meters to ca. 300 
m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

PAA2

FYN

Medium- and fine-grained calcarenite with intercalations of marly limestone, marls and calcisiltite in 10 
to 40 cm thick beds (PDO). In the upper parte of the unit one can distinguish an about 80 m thick 
succession made of fine- to coarse-grained bedded, massive, graded, and laminated sandstone (Ta-c 
and Tb-c Bouma-type sequences), with intercalations of fine-grained calcarenite (Tc-e Bouma 
sequence), silt, marls and thin-laminated marly clay (turbidite deposits and pelagic sediments) (PDO ). a

Maximum thickness: 475 m. the calcareous nannofossil and planctonic foraminifera associations are 
scarcely significant; probably, the member PDOa has to be referred to the Aquitanian-Burdigalian based 
on nannofossil assemblages characterised by the presence of Helicosphaera mediterranea, H. carteri, 
Sphenolithus conicus, Sphenolithus cf. belemnos, S. abies; similarly, the planktonic foraminifera 
associations indicate the lower Miocene age based on the presence of Globigerinoides trilobus and 
Globoquadrina dehiscens. (UPPER OLIGOCENE – LOWER MIOCENE)

Paola Doce Formation

1 to 10 cm thick beds of black and red chert, with frequent intercalations of brownish and red marly clay 
(pelagic sediments) (FYR1); maximum thickness: ca 10 m; age: Albian – lower Turonian (GALLICCHIO et 
al., 1996). Grey, brown, and red laminated marly clay, with intercalations of both massive and graded 
calcarenite in decimetric beds (turbidite deposits and pelagic sediments) (FYR). To the top, calcareous 
breccia and medium- to fine-grained calcarenite with nodular chert and thin beds of red shale and chert 
(pelagic sediments and turbidite deposits) (FYR ); maximum thickness: 25 m. In locality L'Andriano, the a

base of the member FYR  might be referred to the middle Eocene based on the presence of Acarinina cf. a

spinuloinflata, Morozovella spinulosa, Morozovella cf. aequa, Planorotalites speudomenardii, but such 
an association could be reworked, since the uppermost part of this formation has been referred to the 
Oligocene (PESCATORE et al., 1999; SCANDONE, 1967, 1972). (LOWER CRETACEOUS p.p. - 
OLIGOCENE ?)

Red Flysch

FYG

Some meters of an intensely deformed thin-bedded succession of light-grey and greenish shale, marls 
and marly limestone (pelagic sediments). (LOWER CRETACEOUS)

Galestri Formation

SAN CHIRICO TECTONIC UNIT

4-8 cm thick beds of withish calcisiltite, with ondulate laminae and millimetric interlayers of calcareous 
marls; at several stratigraphic levels, medium- to fine-grained calcarenite in max 30 cm thick beds 
(pelagic sediments and turbidite deposits) (PAA ). To the south-west of Mt. Vulture (locality il Castello), 1

one can observe below the calcareous member some tens of meters of light yellow lithic sandstone, thin-
bedded grey silt, and grey silty clay, with intercalations of gray calcarenite in centimetric beds (turbidite 
deposits) (PAA ). The member PAA  has been sampled at Di Maio: the age of the analyzed samples is 2 1

lower Serravallian, probable zone MNN6a (after FORNACIARI et al., 1996). The planktonic foraminifera 
assemblages indicate the Orbulina suturalis/G. periphaeroronda zone (Orbulina universa subzone). 
(UPPER BURDIGALIAN - SERRAVALLIAN)

Serra Palazzo Formation

Coarse to medium-grained quartz-sandstone, organized in banks and decimetric beds, with thin layers 
of grey-greenish silty clay and marls. Maximum thickness: ca. 200 m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

FYN

Coarse to medium-grained light brown sandstone, with maximum 1 cm large clasts, organized in 
amalgamate and normal-graded beds with plano-parallel laminae; at different stratigraphic levels, 1 to 6 
m thick lens-shaped bodies of graded polygenic conglomerate are present, showing clasts with 
maximum width of 5 cm (turbidite deposits) (CVT ). Toward the top, one can observe for a thickness of 1

about  90 m thin beds of silt and marly clay (CVT ) with isolated olistoliths. Maximum thickness: 250 m. 2

(UPPER TORTONIAN – LOWER MESSINIAN)

 Olistoliths
Decametric blocks of mudstone of the Apennines Platform (pa) and bodies of chaotic variegated clay 
(av).
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AQ

RVM2a

SAD2

FYR1

FYR

FYRa

PAA1

PAA2

PDO

PDOa

STSd

STSda

FYR

FYR1

FYRa

SDIa

SAD2a

SBL

AR

L E G E N D

Amalgamated layers (60 - 70 cm thick) of fine-grained sandstones, yellowish in colour, with trough cross-
beds, lag deposit of shells, and in the upper part of the unit, centimetric intercalations of thin laminated 
silty clays (delta front deposits) (RVM ). Maximum thickness: 30 m. The calcareous nannofossil 5

assemblages found in the unit have been attributed to the zone MNN18 of RIO et al. (1990). (GELASIAN) RVM5

Casalino subsynthem

RVM4

RVM4a

Laminated grey to light blue silty-sandy clay (prodelta and continental platform deposits)  (RVM ). In the 4

upper part of the unit  (Monte Cervaro locatity) a sandy body, composed of planar cross-stratified 3-5 m 
thick beds with common alignments of shells at the base of the foresets (shoreface deposits) (RVM ). 4a

Maximum thickness: ~420 m. The calcareous nannofossil assemblages allowed to refer this 
stratigraphic succession (from west to east and from the bottom to the top) to the biozones MNN16a, 
MNN16b/17 of RIO et al. (1990). The same Pliocene interval has been recognized on the basis of the 
planktonic foraminifera: zone MPL5a, according to the scheme of CITA (1975, emended). (PIACENZIAN 
- GELASIAN)

RVM3

RVM2

RVM2b

RVM1

The unit include two coarsening-upward bodies (up to 50 m thick and ~3 km laterally continuous). 
Each body consists, for 16,70 thick, of massive clast-supported conglomerate, with large-scale 
planar cross-stratification and  intercalations of massive or laminated silt with marine macrofossils, 
overlain by 32 of massive clast-supported conglomerates in horizontal amalgamated beds 
(fan-delta deposits). Maximum thickness: 100 m.   (UPPER ZANCLEAN)

Serra Spinello subsynthem

Mass.a Quaglietta subsynthem

Calitri subsynthem

Cairano subsynthem

Medium-grained, horizontally laminated yellowish sandstones, with scattered marine  shells and 
intercalations of thin laminated silty clay sandstones. In Cairano locality a bed intercalation (60 cm thick) 
of rounded, matrix-supported, poorly- moderate sorted (max clast sizes: 10 cm), structureless 
conglomerate, with erosional base (  (RVM ). Maximum 3Shallow marine environment maybe within 50 m)
thickness: 30 m. The planktonic foraminifera: zone MP 5a, according to the scheme of CITA (1975, L
emended). (PIACENZIAN) 
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Talus deposits: heterogeneous and heterometric gravity deposits (UCN ); landslide deposits with clues a

of incipient activity: chaotic, heterogeneous-heterometric deposit (UCN ); alluvial deposits: gravel and a1

sand of present-day thalwegs (UCN ); eluvial-colluvial deposits: products of alteration in situ and fine-b

grained sediments with variably-sized and shaped clasts (UCN ). (UPPER PLEISTOCENE – b2

PRESENT)

UID

a1n
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 Incipient units

Ancient lansdlide deposits 
Massive heterogeneous and heterometric deposits with sandy-clayey matrix and blocks (Δ). (UPPER 
PLEISTOCENE - HOLOCENE)

Formed Units
Landslide deposits: chaotic, heterogeneous-heterometric deposits with different lithofacies from clay to 
blocky bodies and sandy-clayey matrix (UIN ); alluvial deposit: clast-supported gravel with sandy matrix a1

and intercalated cross-bedded clayey-sandy lens-shaped beds (UIN ); eluvial-colluvial deposit: b

products of alteration in situ composed by red sandy-silty clay without structures, with decimetric layers 
of volcanic ashes (fall deposits) (UIN ); travertine: high-porosity massive and stratified carbonates b2

(UIN ). Age of volcanic deposits: 40.7±8.4 ka (BUETTNER et al., 2003). (UPPER PLEISTOCENE - f1

HOLOCENE)

UIN

VOLCANIC UNITS OF THE MONTE VULTURE AND RELATED SEDIMENTARY BASINS 

MONTICCHIO SUPERSYNTHEM 

Laghi di Monticchio synthem
This synthem includes volcanic products from several vents, constituted of ash and lapilli with clinoform 
and wave structures by surge or characterized by massive texture, with abundant sedimentary and 
ultramafic (wehrliti and duniti) lithics. Carbonatitic and melilitic tuffisite lapilli are often present in the 
juvenile fraction. Age: 141 ±11 ka (VILLA AND BUETTNER, 2009)LGM

Conza della Campania synthem (Basin of the Ofanto River) 

Caperoni subsynthem
Clast and mud-supported red sand and gravels; to the top, thin-laminated clay and silt (alluvial deposits) 
(CZC ), locally associated to travertine (CZC2 ) and eluvial-colluvial deposits (CZC ).Thickness: 2b f1 2b2

rarely on the meter.CZC2

CZC1

S. Andrea di Conza subsynthem
Clast-supported conglomerate with lens-shaped beds of brown-red sand (alluvial deposits) (CZC ) and 1b

strongly deformed red, grey, and green clays with isolated angular clasts and blocks of calcarenite, 1-2 m 
in diameter  size (landslide deposits) (CZC ). Thickness: 1-2 m, for the alluvial deposits, and 5-6 m for 1a1

the landslide deposits.

Fosso dello Stroppito synthem (catchment basins of the Atella and Stroppito rivers) 

Vallone Spaccatornesi subsynthem
Massive  clast-supported conglomerate with dark red sandy matrix (alluvial deposits) (SFS ), locally, 3b

travertine and conglomerate (SFS ). Thickness: few meters. 3f1

SFS3

Ponte Giulio subsynthem
Massive or cross-bedded matrix-supported conglomerate (alluvial deposits) (SFS ), locally, travertine 2b

with scattered pebbles (SFS ). Thickness: few meters.2f1

SFS2

Piano di Carda subsynthem
 Few meters of clast-supported conglomerate, with dark red sandy-clayed matrix and lens-shaped beds 
of cross bedded sand (alluvial deposits) (SFS ).1b

SFS1

 MONTE VULTURE SUPERSINTHEM

Barile synthem
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This unit includes heteropic volcanic and epiclastic (alluvial and lacustrine) deposits. The volcanic 
deposits are rappresented by pyroclastic flow, fall deposits and interbedded lava flows (foidites, tephro-
foidites, tephrites and basanites; HIEKE MERLIN, 1967; DE FINO et al., 1982 e 1986). The pyroclastic flow 
deposits consist of massive or cross-bedded ash associated to layers of ash with accretionarry lapilli and  
centimetric pumices (tephrites and foidites; LA VOLPE & PRINCIPE, 1994; DE FINO et al. 1982). Age: from 
673±19 ka to <610 ka (VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014). The lacustrine deposits 
are constituted of massive or laminated ashes and pelitic sediments, whereas the alluvial ones are 
formed by massive and cross-bedded ashes and lapilli. Total thickness: few tens of meteres in the distal 
areas, some hundreds near the volcanic cone. 

FGG

Foggianello synthem
It represents the kick-off of the volcanic activity of  Monte Vulture Volcano. The deposit are made of ash 
and lapilli, both of pyroclastc flow and  pyroclastic fall, with trachite-phonolite (according to De Fino et al., 
1982), trachite-andesite, and basaltic trachy-andesite chemical composition. In the distal areas and at 
the base of the volcanic succession, this unit shows oblique-layered and cross-bedded sandy 
conclomerate (alluvial deposits). Thickness: some tens of meters; age of the base of the unit 687±8 ka 
(VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014).  

Piani di Mesole e dell’Incoronata synthem (Basin of the Ofanto River)
Brown clast-supported alluvial conglomerate, locally outcropping upon the terraced surfaces of Piani di 
Mesole and dell'Incoronata localities. Maximum thickness: about 2 m. (MIDDLE PLEISTOCENE) 

PMI

PLIOCENE-PLEISTOCENE UNITS OF THE APENNINES CHAIN

UNITS OF THE OFANTO BASIN 

FIUMARA DI ATELLA SUPERSYNTHEM 
It unconformably lies on both the pre-Pliocene bedrock and the Pliocene units of the Ariano Irpino 
supersynthem; an erosional disconformity at the top of the Fiumara di Atella supersynthem separates 
it from the overlying Monte Vulture units. (GELASIAN - CALABRIAN,  LOWER PLEISTOCENE)

MSI

Monte Sirico synthem
Massive clast-supported dark-brown conglomerate, with parallel and oblique layers and thin-bedded 
yellowish sand, silt, and clay. with rare remains of plants and disarticulated bones of sub-aerial 
vertebrates (alluvial and lacustrine deposits). This unit unconformably lies on the Difesa and Ruvo del 
Monte synthems and on the pre-Pliocene bedrock to the south of the Atella River. Maximum thickness: 
250 m. (GELASIAN - CALABRIAN)

 Difesa synthem
It constitutes a wedge-shaped sedimentary body lying on both the Pliocene and pre-Pliocene units. The 
lithofacies are formed by clast-supported dark-brown conglomerates, characterized by both massive 
and cross-bedding textures, with rare metric lens of thin-laminated yellowish sand, silt, and clay (SDI); 
these conglomerates laterally pass (toward south-east) to horizontally thin-laminated yellowish sand, 
silt, and clay with abundant fossil content (fragments of marine bivalves) (SDI ). Both the lithofacies a

allowed to interpret this unit as a marine fan-delta system. Maximum thickness: ca. 400 m. The 
calcareous nannofossil assemblages found in SDI  have been attributed to the zone MNN18 of RIO et al. a

(1990). (GELASIAN)

SDI

ARIANO IRPINO SUPERSYNTHEM 
It includes the Ruvo del Monte and Andretta synthems, grouping the most part of marine sandy and 
clayey sediments, and in minor amount conglomerates, of the Ofanto Basin. Further, it comprises the 
lithological units not included in specific synthems, as follows: massive silty clay, locally with plano-
parallel laminae (AR), and marine macrofossil-bearing coarse-grained sand (AR ). Top and bottom a

boundaries of this supersynthem are represented by unconformities. The unit lies, in fact, on both the 
Aquilonia supersynthem and the pre-Pliocene bedrock. The unconformity which separates the 
Andretta and Ruvo del Monte synthem coincides with a clean surface between slightly 
unconformable successions deposited in non-contiguous palaeoenvironments. (ZANCLEAN 
- GELASIAN, PLIOCENE  –  LOWER PLEISTOCENE)

ARa

Ruvo del Monte synthem

 Grey - light blue silty clay, massive and/or laminated (prodelta and continental platform deposits) 
(RVM ); in a minor amount, coarse to fine-grained massive and graded sand with plano-parallel or cross 2

lamination and interbedded thin laminated silt and clay (delta front deposits) (RVM ), and clast-2a

supported massive and with concave cross-bedding conglomerate (fan-delta deposits) (RVM ). Sands 2b

and clay contain well-preserved marine bivalves, present in fragments as well. The sands prevail at the 
base of the succession, in heteropic relationship with the clay, whereas the conglomerate is present just 
in the lower part of the unit and in rare lens-shaped metric bodies interbedded in the sands and clay. 
Maximum thickness: 600 m. The calcareous nannofossil assemblages allowed to refer this stratigraphic 
succession (from west to east and from the bottom to the top) to the biozone MNN16a. The same 
Pliocene interval has been recognized on the basis of the planktonic foraminifera: upper part of zone 
MPL4a to zone MPL4b, according to the scheme of CITA (1975, emended). (UPPER ZANCLEAN - 
PIACENZIAN)

 Andretta synthem

Vallicella subsynthem
Massive and laminated grey – light blue silty clay, several hundreds of meters in thickness (prodelta 
and/or continental platform deposits) (SAD ), with lens-shaped decimetric bodies of laminated fine to 2

coarse-grained sand (SAD ) (delta front deposits). These two lithofacies contain marine bivalves. The 2a

calcareous nannofossil assemblages indicate the boundary between the zones MNN14-15 and 
MNN16a. On the basis of planktonic foraminifera, this unit has to be referred to the zonal boundary 
MPL3/MPL4a. (ZANCLEAN)

Monte Airola subsynthem
About 100 m thick dark brown clast-supported coarse conglomerate, with both horizontal and oblique 
beds, and interbedded banks of sand, silt and clay with thin lamination (alluvial fan and alluvial plain 
deposits). (ZANCLEAN)SAD1

AQUILONIA SUPERSYNTHEM
This unit is constituted of alluvial conglomerates comprised between two angular unconformities. These 
conglomerates, brownish in colour, are coarse, clast-supported, with both horizontal and oblique beds 
and thin laminated sandy-silty beds. Maximum thickness: ca 100 m. (ZANCLEAN, PLIOCENE)
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MESO-CENOZOIC BEDROCK UNIT

Gypsrudite, nodular and laminated gyps with interbedded silt (evaporite deposits, partly reworked). 
Maximum thickness: 7 m. (MESSINIAN)

GSC

MIOCENE UNITS UNCONFORMABLY LYING ON THE TECTONIC UNITS

Monte Castello evaporites formation

 Castelvetere Formation

Turbidite yellowish sandstone in 10 to 50 cm thick beds, showing Ta-b, Tb-c and Ta-c Bouma sequences, 
with intercalations of thin-bedded grey clay and marly clay. (MIDDLE - UPPER SERRAVALLIAN)

Cerreta - Bosco di Pietra Palomba sandstones

FMS

 SICILIDE TECTONIC UNIT

Some tens of meters of fine to coarse-grained calcarenite and whitish calcilutite, stratified in 1 to 20 cm 
beds, with white nodular chert and intercalations of red and light grey clay and marly clay. (UPPER 
CRETACEOUS - EOCENE)

ARGILLE VARIEGATE GROUP

 Monte Sant’Arcangelo Formation

ACP

AVF

Red, green, grey clay and marly clay, with intercalations of thin beds of calcarenite. The outcrops are few 
tens of meters thick. (LOWER CRETACEOUS)

Argille variegate inferiori Formation

TECTONIC UNITS OF THE APENNINIC PLATFORM

MONTE MARZANO - MONTI DELLA MADDALENA TECTONIC UNIT

CBIa

Lithofacies of the pseudo-saccharoidal limestone: crystalline limestone laterally passing to white 
coarse-grained detrital limestone, slightly re-crystallized, with fragments of corals. Apparent thickness: 
ca 150 m. (MAASTRICHTIAN-PALEOCENE)

Bio-lithoclastic limestone with rudists

CPL

Calcareniti fini biancastre, calcari oolitici e calcari dolomitici con Orbitopsella praecursor e 
Palaeodasycladus mediterraneus; verso l'alto si osservano calcari oolitici avana, localmente con 
orizzonti ricchi di resti di lamellibranchi spatizzati. Spessore affiorante: circa 100 m.(GIURASSICO 
INFERIORE) – Whitish fine-grained calcarenite, oolitic limestone and dolomitic limestone with 
Orbitopsella praecursor and Palaeodasycladus mediterraneus; to the top, light brown oolitic limestone, 
locally rich of rests of sparitic bivalves, are present. Outcrop thickness: ca 100 m. (LOWER JURASSIC)

Palaeodasycladus limestones

TECTONIC UNITS DERIVING FROM THE LAGONEGRO BASIN

MONTE ARIOSO TECTONIC UNIT

Thin beds of black and red chert and brownish and red marly clay with intercalation of calcarenite and 
massive calcareous microrudite with white and light orange chert beds; at the base of the succession, an 
about 8 m thick red, green, and grey marly clayey thin-layered sequence is present (turbidite and pelagic 
sediments); maximum thickness: 30 m (FYR ). The age of FYR  has to be referred to the interval Albian – 1 1

lower Turonian (GALLICCHIO et al., 1996). Massive and graded calcareous breccia, organized in beds 
and banks with clasts reaching at maximum the width of 15 cm in cui, sometimes represented by 
fragments of rudists. Thin layers of laminated grey shale (turbidite deposits) are interbedded with the 
breccia; maximum thickness: ca 50 m (FYR ). To the top, laminated grey, brown, and reddish marly clays a

with intercalation of centimetric beds of calcarenite are present (pelagic and turbidite deposits) (FYR). 
(LOWER CRETACEOUS p.p. – OLIGOCENE ?)

Red Flysch

FYG

 Light-grey and greenish shale with intercalations of 10 to 60 cm thick beds of marls and marly limestone; 
the base of the formation is constituted of about 3 m of thin-bedded chert and grey shale (pelagic 
sediments). Maximum thickness: 400 m. (LOWER CRETACEOUS)

 Galestri Formation

Red and green chert, well-bedded in 2 to 10 cm thick layers (pelagic sediments), with rare intercalations 
of 40 to 60 cm thick beds of coarse-grained calcarenite (turbidites); San Fele lithofacies (SCANDONE, 
1967; 1972) (STS . In the lower part of the formation, it has been possible to observe an heteropic d)

passage to a 54 m thick lithofacies constituted of calcareous microrudite, calcarenite and grey shale, 
stratified in beds and banks which can reach a thickness of 4 m (turbidite deposits) (STS ). Measured da

thickness:  221 m. (JURASSIC)

Scisti silicei Formation

Grey and white dolostone with rare nodular chert in the upper portion of the succession (pelagic 
sediments); San Fele lithofacies (SCANDONE, 1967; 1972). Maximum thickness (measured at the 
western portion of Mt. Pierno, i.e. out of the sheet area): 200 m. (UPPER TRIASSIC)

Calcari con selci Formation

SLCd

GROPPA D’ANZI TECTONIC UNIT

Olistoliths

Red, green, and grey clay and marly clay, with a chaotic attitude and/or affected by intense deformation, 
with olistoliths and intercalations of quartz- and arkosic sandstone beds in the upper part of the 
succession (AV). The calcareous nannofossil associations indicate a time-span between the Aptian and 
the Albian-Cenomanian. An horizon with max thickness of 40 m made of whitish calcareous marls, 
associated to 3-4 cm thick beds of calcisiltite with nodular chert, marly limestone, and calcarenite 
(pelagic sediments and, in minor amount, turbidite deposits) is intercalated to the variegated clay (AV ). b

This lithofacies, sampled at Masseria Mastrogiacomo, has to be referred to the lower-middle Eocene: 
the calcareous nannofossil assemblages are indicative of the biozones NP12-NP14 due to the presence 
of Sphenolithus radians, Discoaster lodoensis and D. kuepperi; the planktonic foraminifera 
assemblages are characterized by the presence of Morozovella aragonensis, M. marginodentata, M. 
aequa, Acarinina spinnuloinflata. (LOWER CRETACEOUS – LOWER MIOCENE)

Olistoliths with max diameter of 300 m, constituted of: calcarenite and calcareous microrudite (fr), 
quartz-sandstone (fn), and arkosic sandstone (pd).

ARGILLE VARIEGATE GROUP

AV

TORRENTE RIFEZZE TECTONIC SUB-UNIT

Light yellow lithic sandstone, thin laminated grey silt, and dark grey silty clay, with thin intercalations of 
calcarenite (turbidite deposits), attributed to the member of Vallone Forluso. Maximum thickness: ca 20-
30 m. (UPPER BURDIGALIAN – SERRAVALIAN)

Serra Palazzo Formation

SASSANO - MONTE MATTINA TECTONIC SUB-UNIT

Coarse-grained quartzarenite, organized in 8-9 m thick banks and 30 to 80 cm thick beds, with 
decimetric interbedded layers of clayey marls (turbiditic deposits). Thickness: from few meters to ca. 300 
m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

PAA2

FYN

Medium- and fine-grained calcarenite with intercalations of marly limestone, marls and calcisiltite in 10 
to 40 cm thick beds (PDO). In the upper parte of the unit one can distinguish an about 80 m thick 
succession made of fine- to coarse-grained bedded, massive, graded, and laminated sandstone (Ta-c 
and Tb-c Bouma-type sequences), with intercalations of fine-grained calcarenite (Tc-e Bouma 
sequence), silt, marls and thin-laminated marly clay (turbidite deposits and pelagic sediments) (PDO ). a

Maximum thickness: 475 m. the calcareous nannofossil and planctonic foraminifera associations are 
scarcely significant; probably, the member PDOa has to be referred to the Aquitanian-Burdigalian based 
on nannofossil assemblages characterised by the presence of Helicosphaera mediterranea, H. carteri, 
Sphenolithus conicus, Sphenolithus cf. belemnos, S. abies; similarly, the planktonic foraminifera 
associations indicate the lower Miocene age based on the presence of Globigerinoides trilobus and 
Globoquadrina dehiscens. (UPPER OLIGOCENE – LOWER MIOCENE)

Paola Doce Formation

1 to 10 cm thick beds of black and red chert, with frequent intercalations of brownish and red marly clay 
(pelagic sediments) (FYR1); maximum thickness: ca 10 m; age: Albian – lower Turonian (GALLICCHIO et 
al., 1996). Grey, brown, and red laminated marly clay, with intercalations of both massive and graded 
calcarenite in decimetric beds (turbidite deposits and pelagic sediments) (FYR). To the top, calcareous 
breccia and medium- to fine-grained calcarenite with nodular chert and thin beds of red shale and chert 
(pelagic sediments and turbidite deposits) (FYR ); maximum thickness: 25 m. In locality L'Andriano, the a

base of the member FYR  might be referred to the middle Eocene based on the presence of Acarinina cf. a

spinuloinflata, Morozovella spinulosa, Morozovella cf. aequa, Planorotalites speudomenardii, but such 
an association could be reworked, since the uppermost part of this formation has been referred to the 
Oligocene (PESCATORE et al., 1999; SCANDONE, 1967, 1972). (LOWER CRETACEOUS p.p. - 
OLIGOCENE ?)

Red Flysch

FYG

Some meters of an intensely deformed thin-bedded succession of light-grey and greenish shale, marls 
and marly limestone (pelagic sediments). (LOWER CRETACEOUS)

Galestri Formation

SAN CHIRICO TECTONIC UNIT

4-8 cm thick beds of withish calcisiltite, with ondulate laminae and millimetric interlayers of calcareous 
marls; at several stratigraphic levels, medium- to fine-grained calcarenite in max 30 cm thick beds 
(pelagic sediments and turbidite deposits) (PAA ). To the south-west of Mt. Vulture (locality il Castello), 1

one can observe below the calcareous member some tens of meters of light yellow lithic sandstone, thin-
bedded grey silt, and grey silty clay, with intercalations of gray calcarenite in centimetric beds (turbidite 
deposits) (PAA ). The member PAA  has been sampled at Di Maio: the age of the analyzed samples is 2 1

lower Serravallian, probable zone MNN6a (after FORNACIARI et al., 1996). The planktonic foraminifera 
assemblages indicate the Orbulina suturalis/G. periphaeroronda zone (Orbulina universa subzone). 
(UPPER BURDIGALIAN - SERRAVALLIAN)

Serra Palazzo Formation

Coarse to medium-grained quartz-sandstone, organized in banks and decimetric beds, with thin layers 
of grey-greenish silty clay and marls. Maximum thickness: ca. 200 m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

FYN

Coarse to medium-grained light brown sandstone, with maximum 1 cm large clasts, organized in 
amalgamate and normal-graded beds with plano-parallel laminae; at different stratigraphic levels, 1 to 6 
m thick lens-shaped bodies of graded polygenic conglomerate are present, showing clasts with 
maximum width of 5 cm (turbidite deposits) (CVT ). Toward the top, one can observe for a thickness of 1

about  90 m thin beds of silt and marly clay (CVT ) with isolated olistoliths. Maximum thickness: 250 m. 2

(UPPER TORTONIAN – LOWER MESSINIAN)

 Olistoliths
Decametric blocks of mudstone of the Apennines Platform (pa) and bodies of chaotic variegated clay 
(av).
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Amalgamated layers (60 - 70 cm thick) of fine-grained sandstones, yellowish in colour, with trough cross-
beds, lag deposit of shells, and in the upper part of the unit, centimetric intercalations of thin laminated 
silty clays (delta front deposits) (RVM ). Maximum thickness: 30 m. The calcareous nannofossil 5

assemblages found in the unit have been attributed to the zone MNN18 of RIO et al. (1990). (GELASIAN) RVM5

Casalino subsynthem

RVM4

RVM4a

Laminated grey to light blue silty-sandy clay (prodelta and continental platform deposits)  (RVM ). In the 4

upper part of the unit  (Monte Cervaro locatity) a sandy body, composed of planar cross-stratified 3-5 m 
thick beds with common alignments of shells at the base of the foresets (shoreface deposits) (RVM ). 4a

Maximum thickness: ~420 m. The calcareous nannofossil assemblages allowed to refer this 
stratigraphic succession (from west to east and from the bottom to the top) to the biozones MNN16a, 
MNN16b/17 of RIO et al. (1990). The same Pliocene interval has been recognized on the basis of the 
planktonic foraminifera: zone MPL5a, according to the scheme of CITA (1975, emended). (PIACENZIAN 
- GELASIAN)

RVM3

RVM2

RVM2b

RVM1

The unit include two coarsening-upward bodies (up to 50 m thick and ~3 km laterally continuous). 
Each body consists, for 16,70 thick, of massive clast-supported conglomerate, with large-scale 
planar cross-stratification and  intercalations of massive or laminated silt with marine macrofossils, 
overlain by 32 of massive clast-supported conglomerates in horizontal amalgamated beds 
(fan-delta deposits). Maximum thickness: 100 m.   (UPPER ZANCLEAN)

Serra Spinello subsynthem

Mass.a Quaglietta subsynthem

Calitri subsynthem

Cairano subsynthem

Medium-grained, horizontally laminated yellowish sandstones, with scattered marine  shells and 
intercalations of thin laminated silty clay sandstones. In Cairano locality a bed intercalation (60 cm thick) 
of rounded, matrix-supported, poorly- moderate sorted (max clast sizes: 10 cm), structureless 
conglomerate, with erosional base (  (RVM ). Maximum 3Shallow marine environment maybe within 50 m)
thickness: 30 m. The planktonic foraminifera: zone MP 5a, according to the scheme of CITA (1975, L
emended). (PIACENZIAN) 
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Talus deposits: heterogeneous and heterometric gravity deposits (UCN ); landslide deposits with clues a

of incipient activity: chaotic, heterogeneous-heterometric deposit (UCN ); alluvial deposits: gravel and a1

sand of present-day thalwegs (UCN ); eluvial-colluvial deposits: products of alteration in situ and fine-b

grained sediments with variably-sized and shaped clasts (UCN ). (UPPER PLEISTOCENE – b2

PRESENT)

UID

a1n

QUATERNARY UNITS
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 Incipient units

Ancient lansdlide deposits 
Massive heterogeneous and heterometric deposits with sandy-clayey matrix and blocks (Δ). (UPPER 
PLEISTOCENE - HOLOCENE)

Formed Units
Landslide deposits: chaotic, heterogeneous-heterometric deposits with different lithofacies from clay to 
blocky bodies and sandy-clayey matrix (UIN ); alluvial deposit: clast-supported gravel with sandy matrix a1

and intercalated cross-bedded clayey-sandy lens-shaped beds (UIN ); eluvial-colluvial deposit: b

products of alteration in situ composed by red sandy-silty clay without structures, with decimetric layers 
of volcanic ashes (fall deposits) (UIN ); travertine: high-porosity massive and stratified carbonates b2

(UIN ). Age of volcanic deposits: 40.7±8.4 ka (BUETTNER et al., 2003). (UPPER PLEISTOCENE - f1

HOLOCENE)

UIN

VOLCANIC UNITS OF THE MONTE VULTURE AND RELATED SEDIMENTARY BASINS 

MONTICCHIO SUPERSYNTHEM 

Laghi di Monticchio synthem
This synthem includes volcanic products from several vents, constituted of ash and lapilli with clinoform 
and wave structures by surge or characterized by massive texture, with abundant sedimentary and 
ultramafic (wehrliti and duniti) lithics. Carbonatitic and melilitic tuffisite lapilli are often present in the 
juvenile fraction. Age: 141 ±11 ka (VILLA AND BUETTNER, 2009)LGM

Conza della Campania synthem (Basin of the Ofanto River) 

Caperoni subsynthem
Clast and mud-supported red sand and gravels; to the top, thin-laminated clay and silt (alluvial deposits) 
(CZC ), locally associated to travertine (CZC2 ) and eluvial-colluvial deposits (CZC ).Thickness: 2b f1 2b2

rarely on the meter.CZC2

CZC1

S. Andrea di Conza subsynthem
Clast-supported conglomerate with lens-shaped beds of brown-red sand (alluvial deposits) (CZC ) and 1b

strongly deformed red, grey, and green clays with isolated angular clasts and blocks of calcarenite, 1-2 m 
in diameter  size (landslide deposits) (CZC ). Thickness: 1-2 m, for the alluvial deposits, and 5-6 m for 1a1

the landslide deposits.

Fosso dello Stroppito synthem (catchment basins of the Atella and Stroppito rivers) 

Vallone Spaccatornesi subsynthem
Massive  clast-supported conglomerate with dark red sandy matrix (alluvial deposits) (SFS ), locally, 3b

travertine and conglomerate (SFS ). Thickness: few meters. 3f1

SFS3

Ponte Giulio subsynthem
Massive or cross-bedded matrix-supported conglomerate (alluvial deposits) (SFS ), locally, travertine 2b

with scattered pebbles (SFS ). Thickness: few meters.2f1

SFS2

Piano di Carda subsynthem
 Few meters of clast-supported conglomerate, with dark red sandy-clayed matrix and lens-shaped beds 
of cross bedded sand (alluvial deposits) (SFS ).1b

SFS1

 MONTE VULTURE SUPERSINTHEM

Barile synthem
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This unit includes heteropic volcanic and epiclastic (alluvial and lacustrine) deposits. The volcanic 
deposits are rappresented by pyroclastic flow, fall deposits and interbedded lava flows (foidites, tephro-
foidites, tephrites and basanites; HIEKE MERLIN, 1967; DE FINO et al., 1982 e 1986). The pyroclastic flow 
deposits consist of massive or cross-bedded ash associated to layers of ash with accretionarry lapilli and  
centimetric pumices (tephrites and foidites; LA VOLPE & PRINCIPE, 1994; DE FINO et al. 1982). Age: from 
673±19 ka to <610 ka (VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014). The lacustrine deposits 
are constituted of massive or laminated ashes and pelitic sediments, whereas the alluvial ones are 
formed by massive and cross-bedded ashes and lapilli. Total thickness: few tens of meteres in the distal 
areas, some hundreds near the volcanic cone. 

FGG

Foggianello synthem
It represents the kick-off of the volcanic activity of  Monte Vulture Volcano. The deposit are made of ash 
and lapilli, both of pyroclastc flow and  pyroclastic fall, with trachite-phonolite (according to De Fino et al., 
1982), trachite-andesite, and basaltic trachy-andesite chemical composition. In the distal areas and at 
the base of the volcanic succession, this unit shows oblique-layered and cross-bedded sandy 
conclomerate (alluvial deposits). Thickness: some tens of meters; age of the base of the unit 687±8 ka 
(VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014).  

Piani di Mesole e dell’Incoronata synthem (Basin of the Ofanto River)
Brown clast-supported alluvial conglomerate, locally outcropping upon the terraced surfaces of Piani di 
Mesole and dell'Incoronata localities. Maximum thickness: about 2 m. (MIDDLE PLEISTOCENE) 

PMI

PLIOCENE-PLEISTOCENE UNITS OF THE APENNINES CHAIN

UNITS OF THE OFANTO BASIN 

FIUMARA DI ATELLA SUPERSYNTHEM 
It unconformably lies on both the pre-Pliocene bedrock and the Pliocene units of the Ariano Irpino 
supersynthem; an erosional disconformity at the top of the Fiumara di Atella supersynthem separates 
it from the overlying Monte Vulture units. (GELASIAN - CALABRIAN,  LOWER PLEISTOCENE)

MSI

Monte Sirico synthem
Massive clast-supported dark-brown conglomerate, with parallel and oblique layers and thin-bedded 
yellowish sand, silt, and clay. with rare remains of plants and disarticulated bones of sub-aerial 
vertebrates (alluvial and lacustrine deposits). This unit unconformably lies on the Difesa and Ruvo del 
Monte synthems and on the pre-Pliocene bedrock to the south of the Atella River. Maximum thickness: 
250 m. (GELASIAN - CALABRIAN)

 Difesa synthem
It constitutes a wedge-shaped sedimentary body lying on both the Pliocene and pre-Pliocene units. The 
lithofacies are formed by clast-supported dark-brown conglomerates, characterized by both massive 
and cross-bedding textures, with rare metric lens of thin-laminated yellowish sand, silt, and clay (SDI); 
these conglomerates laterally pass (toward south-east) to horizontally thin-laminated yellowish sand, 
silt, and clay with abundant fossil content (fragments of marine bivalves) (SDI ). Both the lithofacies a

allowed to interpret this unit as a marine fan-delta system. Maximum thickness: ca. 400 m. The 
calcareous nannofossil assemblages found in SDI  have been attributed to the zone MNN18 of RIO et al. a

(1990). (GELASIAN)

SDI

ARIANO IRPINO SUPERSYNTHEM 
It includes the Ruvo del Monte and Andretta synthems, grouping the most part of marine sandy and 
clayey sediments, and in minor amount conglomerates, of the Ofanto Basin. Further, it comprises the 
lithological units not included in specific synthems, as follows: massive silty clay, locally with plano-
parallel laminae (AR), and marine macrofossil-bearing coarse-grained sand (AR ). Top and bottom a

boundaries of this supersynthem are represented by unconformities. The unit lies, in fact, on both the 
Aquilonia supersynthem and the pre-Pliocene bedrock. The unconformity which separates the 
Andretta and Ruvo del Monte synthem coincides with a clean surface between slightly 
unconformable successions deposited in non-contiguous palaeoenvironments. (ZANCLEAN 
- GELASIAN, PLIOCENE  –  LOWER PLEISTOCENE)

ARa

Ruvo del Monte synthem

 Grey - light blue silty clay, massive and/or laminated (prodelta and continental platform deposits) 
(RVM ); in a minor amount, coarse to fine-grained massive and graded sand with plano-parallel or cross 2

lamination and interbedded thin laminated silt and clay (delta front deposits) (RVM ), and clast-2a

supported massive and with concave cross-bedding conglomerate (fan-delta deposits) (RVM ). Sands 2b

and clay contain well-preserved marine bivalves, present in fragments as well. The sands prevail at the 
base of the succession, in heteropic relationship with the clay, whereas the conglomerate is present just 
in the lower part of the unit and in rare lens-shaped metric bodies interbedded in the sands and clay. 
Maximum thickness: 600 m. The calcareous nannofossil assemblages allowed to refer this stratigraphic 
succession (from west to east and from the bottom to the top) to the biozone MNN16a. The same 
Pliocene interval has been recognized on the basis of the planktonic foraminifera: upper part of zone 
MPL4a to zone MPL4b, according to the scheme of CITA (1975, emended). (UPPER ZANCLEAN - 
PIACENZIAN)

 Andretta synthem

Vallicella subsynthem
Massive and laminated grey – light blue silty clay, several hundreds of meters in thickness (prodelta 
and/or continental platform deposits) (SAD ), with lens-shaped decimetric bodies of laminated fine to 2

coarse-grained sand (SAD ) (delta front deposits). These two lithofacies contain marine bivalves. The 2a

calcareous nannofossil assemblages indicate the boundary between the zones MNN14-15 and 
MNN16a. On the basis of planktonic foraminifera, this unit has to be referred to the zonal boundary 
MPL3/MPL4a. (ZANCLEAN)

Monte Airola subsynthem
About 100 m thick dark brown clast-supported coarse conglomerate, with both horizontal and oblique 
beds, and interbedded banks of sand, silt and clay with thin lamination (alluvial fan and alluvial plain 
deposits). (ZANCLEAN)SAD1

AQUILONIA SUPERSYNTHEM
This unit is constituted of alluvial conglomerates comprised between two angular unconformities. These 
conglomerates, brownish in colour, are coarse, clast-supported, with both horizontal and oblique beds 
and thin laminated sandy-silty beds. Maximum thickness: ca 100 m. (ZANCLEAN, PLIOCENE)
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MESO-CENOZOIC BEDROCK UNIT

Gypsrudite, nodular and laminated gyps with interbedded silt (evaporite deposits, partly reworked). 
Maximum thickness: 7 m. (MESSINIAN)

GSC

MIOCENE UNITS UNCONFORMABLY LYING ON THE TECTONIC UNITS

Monte Castello evaporites formation

 Castelvetere Formation

Turbidite yellowish sandstone in 10 to 50 cm thick beds, showing Ta-b, Tb-c and Ta-c Bouma sequences, 
with intercalations of thin-bedded grey clay and marly clay. (MIDDLE - UPPER SERRAVALLIAN)

Cerreta - Bosco di Pietra Palomba sandstones

FMS

 SICILIDE TECTONIC UNIT

Some tens of meters of fine to coarse-grained calcarenite and whitish calcilutite, stratified in 1 to 20 cm 
beds, with white nodular chert and intercalations of red and light grey clay and marly clay. (UPPER 
CRETACEOUS - EOCENE)

ARGILLE VARIEGATE GROUP

 Monte Sant’Arcangelo Formation

ACP

AVF

Red, green, grey clay and marly clay, with intercalations of thin beds of calcarenite. The outcrops are few 
tens of meters thick. (LOWER CRETACEOUS)

Argille variegate inferiori Formation

TECTONIC UNITS OF THE APENNINIC PLATFORM

MONTE MARZANO - MONTI DELLA MADDALENA TECTONIC UNIT

CBIa

Lithofacies of the pseudo-saccharoidal limestone: crystalline limestone laterally passing to white 
coarse-grained detrital limestone, slightly re-crystallized, with fragments of corals. Apparent thickness: 
ca 150 m. (MAASTRICHTIAN-PALEOCENE)

Bio-lithoclastic limestone with rudists

CPL

Calcareniti fini biancastre, calcari oolitici e calcari dolomitici con Orbitopsella praecursor e 
Palaeodasycladus mediterraneus; verso l'alto si osservano calcari oolitici avana, localmente con 
orizzonti ricchi di resti di lamellibranchi spatizzati. Spessore affiorante: circa 100 m.(GIURASSICO 
INFERIORE) – Whitish fine-grained calcarenite, oolitic limestone and dolomitic limestone with 
Orbitopsella praecursor and Palaeodasycladus mediterraneus; to the top, light brown oolitic limestone, 
locally rich of rests of sparitic bivalves, are present. Outcrop thickness: ca 100 m. (LOWER JURASSIC)

Palaeodasycladus limestones

TECTONIC UNITS DERIVING FROM THE LAGONEGRO BASIN

MONTE ARIOSO TECTONIC UNIT

Thin beds of black and red chert and brownish and red marly clay with intercalation of calcarenite and 
massive calcareous microrudite with white and light orange chert beds; at the base of the succession, an 
about 8 m thick red, green, and grey marly clayey thin-layered sequence is present (turbidite and pelagic 
sediments); maximum thickness: 30 m (FYR ). The age of FYR  has to be referred to the interval Albian – 1 1

lower Turonian (GALLICCHIO et al., 1996). Massive and graded calcareous breccia, organized in beds 
and banks with clasts reaching at maximum the width of 15 cm in cui, sometimes represented by 
fragments of rudists. Thin layers of laminated grey shale (turbidite deposits) are interbedded with the 
breccia; maximum thickness: ca 50 m (FYR ). To the top, laminated grey, brown, and reddish marly clays a

with intercalation of centimetric beds of calcarenite are present (pelagic and turbidite deposits) (FYR). 
(LOWER CRETACEOUS p.p. – OLIGOCENE ?)

Red Flysch

FYG

 Light-grey and greenish shale with intercalations of 10 to 60 cm thick beds of marls and marly limestone; 
the base of the formation is constituted of about 3 m of thin-bedded chert and grey shale (pelagic 
sediments). Maximum thickness: 400 m. (LOWER CRETACEOUS)

 Galestri Formation

Red and green chert, well-bedded in 2 to 10 cm thick layers (pelagic sediments), with rare intercalations 
of 40 to 60 cm thick beds of coarse-grained calcarenite (turbidites); San Fele lithofacies (SCANDONE, 
1967; 1972) (STS . In the lower part of the formation, it has been possible to observe an heteropic d)

passage to a 54 m thick lithofacies constituted of calcareous microrudite, calcarenite and grey shale, 
stratified in beds and banks which can reach a thickness of 4 m (turbidite deposits) (STS ). Measured da

thickness:  221 m. (JURASSIC)

Scisti silicei Formation

Grey and white dolostone with rare nodular chert in the upper portion of the succession (pelagic 
sediments); San Fele lithofacies (SCANDONE, 1967; 1972). Maximum thickness (measured at the 
western portion of Mt. Pierno, i.e. out of the sheet area): 200 m. (UPPER TRIASSIC)

Calcari con selci Formation

SLCd

GROPPA D’ANZI TECTONIC UNIT

Olistoliths

Red, green, and grey clay and marly clay, with a chaotic attitude and/or affected by intense deformation, 
with olistoliths and intercalations of quartz- and arkosic sandstone beds in the upper part of the 
succession (AV). The calcareous nannofossil associations indicate a time-span between the Aptian and 
the Albian-Cenomanian. An horizon with max thickness of 40 m made of whitish calcareous marls, 
associated to 3-4 cm thick beds of calcisiltite with nodular chert, marly limestone, and calcarenite 
(pelagic sediments and, in minor amount, turbidite deposits) is intercalated to the variegated clay (AV ). b

This lithofacies, sampled at Masseria Mastrogiacomo, has to be referred to the lower-middle Eocene: 
the calcareous nannofossil assemblages are indicative of the biozones NP12-NP14 due to the presence 
of Sphenolithus radians, Discoaster lodoensis and D. kuepperi; the planktonic foraminifera 
assemblages are characterized by the presence of Morozovella aragonensis, M. marginodentata, M. 
aequa, Acarinina spinnuloinflata. (LOWER CRETACEOUS – LOWER MIOCENE)

Olistoliths with max diameter of 300 m, constituted of: calcarenite and calcareous microrudite (fr), 
quartz-sandstone (fn), and arkosic sandstone (pd).

ARGILLE VARIEGATE GROUP

AV

TORRENTE RIFEZZE TECTONIC SUB-UNIT

Light yellow lithic sandstone, thin laminated grey silt, and dark grey silty clay, with thin intercalations of 
calcarenite (turbidite deposits), attributed to the member of Vallone Forluso. Maximum thickness: ca 20-
30 m. (UPPER BURDIGALIAN – SERRAVALIAN)

Serra Palazzo Formation

SASSANO - MONTE MATTINA TECTONIC SUB-UNIT

Coarse-grained quartzarenite, organized in 8-9 m thick banks and 30 to 80 cm thick beds, with 
decimetric interbedded layers of clayey marls (turbiditic deposits). Thickness: from few meters to ca. 300 
m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

PAA2

FYN

Medium- and fine-grained calcarenite with intercalations of marly limestone, marls and calcisiltite in 10 
to 40 cm thick beds (PDO). In the upper parte of the unit one can distinguish an about 80 m thick 
succession made of fine- to coarse-grained bedded, massive, graded, and laminated sandstone (Ta-c 
and Tb-c Bouma-type sequences), with intercalations of fine-grained calcarenite (Tc-e Bouma 
sequence), silt, marls and thin-laminated marly clay (turbidite deposits and pelagic sediments) (PDO ). a

Maximum thickness: 475 m. the calcareous nannofossil and planctonic foraminifera associations are 
scarcely significant; probably, the member PDOa has to be referred to the Aquitanian-Burdigalian based 
on nannofossil assemblages characterised by the presence of Helicosphaera mediterranea, H. carteri, 
Sphenolithus conicus, Sphenolithus cf. belemnos, S. abies; similarly, the planktonic foraminifera 
associations indicate the lower Miocene age based on the presence of Globigerinoides trilobus and 
Globoquadrina dehiscens. (UPPER OLIGOCENE – LOWER MIOCENE)

Paola Doce Formation

1 to 10 cm thick beds of black and red chert, with frequent intercalations of brownish and red marly clay 
(pelagic sediments) (FYR1); maximum thickness: ca 10 m; age: Albian – lower Turonian (GALLICCHIO et 
al., 1996). Grey, brown, and red laminated marly clay, with intercalations of both massive and graded 
calcarenite in decimetric beds (turbidite deposits and pelagic sediments) (FYR). To the top, calcareous 
breccia and medium- to fine-grained calcarenite with nodular chert and thin beds of red shale and chert 
(pelagic sediments and turbidite deposits) (FYR ); maximum thickness: 25 m. In locality L'Andriano, the a

base of the member FYR  might be referred to the middle Eocene based on the presence of Acarinina cf. a

spinuloinflata, Morozovella spinulosa, Morozovella cf. aequa, Planorotalites speudomenardii, but such 
an association could be reworked, since the uppermost part of this formation has been referred to the 
Oligocene (PESCATORE et al., 1999; SCANDONE, 1967, 1972). (LOWER CRETACEOUS p.p. - 
OLIGOCENE ?)

Red Flysch

FYG

Some meters of an intensely deformed thin-bedded succession of light-grey and greenish shale, marls 
and marly limestone (pelagic sediments). (LOWER CRETACEOUS)

Galestri Formation

SAN CHIRICO TECTONIC UNIT

4-8 cm thick beds of withish calcisiltite, with ondulate laminae and millimetric interlayers of calcareous 
marls; at several stratigraphic levels, medium- to fine-grained calcarenite in max 30 cm thick beds 
(pelagic sediments and turbidite deposits) (PAA ). To the south-west of Mt. Vulture (locality il Castello), 1

one can observe below the calcareous member some tens of meters of light yellow lithic sandstone, thin-
bedded grey silt, and grey silty clay, with intercalations of gray calcarenite in centimetric beds (turbidite 
deposits) (PAA ). The member PAA  has been sampled at Di Maio: the age of the analyzed samples is 2 1

lower Serravallian, probable zone MNN6a (after FORNACIARI et al., 1996). The planktonic foraminifera 
assemblages indicate the Orbulina suturalis/G. periphaeroronda zone (Orbulina universa subzone). 
(UPPER BURDIGALIAN - SERRAVALLIAN)

Serra Palazzo Formation

Coarse to medium-grained quartz-sandstone, organized in banks and decimetric beds, with thin layers 
of grey-greenish silty clay and marls. Maximum thickness: ca. 200 m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

FYN

Coarse to medium-grained light brown sandstone, with maximum 1 cm large clasts, organized in 
amalgamate and normal-graded beds with plano-parallel laminae; at different stratigraphic levels, 1 to 6 
m thick lens-shaped bodies of graded polygenic conglomerate are present, showing clasts with 
maximum width of 5 cm (turbidite deposits) (CVT ). Toward the top, one can observe for a thickness of 1

about  90 m thin beds of silt and marly clay (CVT ) with isolated olistoliths. Maximum thickness: 250 m. 2

(UPPER TORTONIAN – LOWER MESSINIAN)

 Olistoliths
Decametric blocks of mudstone of the Apennines Platform (pa) and bodies of chaotic variegated clay 
(av).
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AVb

CVT1

CVT2

AQ

RVM2a

SAD2

FYR1

FYR

FYRa

PAA1

PAA2

PDO

PDOa

STSd

STSda

FYR

FYR1

FYRa

SDIa

SAD2a

SBL

AR

L E G E N D

Amalgamated layers (60 - 70 cm thick) of fine-grained sandstones, yellowish in colour, with trough cross-
beds, lag deposit of shells, and in the upper part of the unit, centimetric intercalations of thin laminated 
silty clays (delta front deposits) (RVM ). Maximum thickness: 30 m. The calcareous nannofossil 5

assemblages found in the unit have been attributed to the zone MNN18 of RIO et al. (1990). (GELASIAN) RVM5

Casalino subsynthem

RVM4

RVM4a

Laminated grey to light blue silty-sandy clay (prodelta and continental platform deposits)  (RVM ). In the 4

upper part of the unit  (Monte Cervaro locatity) a sandy body, composed of planar cross-stratified 3-5 m 
thick beds with common alignments of shells at the base of the foresets (shoreface deposits) (RVM ). 4a

Maximum thickness: ~420 m. The calcareous nannofossil assemblages allowed to refer this 
stratigraphic succession (from west to east and from the bottom to the top) to the biozones MNN16a, 
MNN16b/17 of RIO et al. (1990). The same Pliocene interval has been recognized on the basis of the 
planktonic foraminifera: zone MPL5a, according to the scheme of CITA (1975, emended). (PIACENZIAN 
- GELASIAN)

RVM3

RVM2

RVM2b

RVM1

The unit include two coarsening-upward bodies (up to 50 m thick and ~3 km laterally continuous). 
Each body consists, for 16,70 thick, of massive clast-supported conglomerate, with large-scale 
planar cross-stratification and  intercalations of massive or laminated silt with marine macrofossils, 
overlain by 32 of massive clast-supported conglomerates in horizontal amalgamated beds 
(fan-delta deposits). Maximum thickness: 100 m.   (UPPER ZANCLEAN)

Serra Spinello subsynthem

Mass.a Quaglietta subsynthem

Calitri subsynthem

Cairano subsynthem

Medium-grained, horizontally laminated yellowish sandstones, with scattered marine  shells and 
intercalations of thin laminated silty clay sandstones. In Cairano locality a bed intercalation (60 cm thick) 
of rounded, matrix-supported, poorly- moderate sorted (max clast sizes: 10 cm), structureless 
conglomerate, with erosional base (  (RVM ). Maximum 3Shallow marine environment maybe within 50 m)
thickness: 30 m. The planktonic foraminifera: zone MP 5a, according to the scheme of CITA (1975, L
emended). (PIACENZIAN) 

LO
W

ER
 C

R
ET

AC
EO

U
S 

GEOLOGICAL MAP OF THE OFANTO BASIN (EASTERN SECTOR): AN UPGRATDE 
1 2Paolo Giannandrea  & Marcello Schiattarella

1) Dipartimento di Scienze, Università della Basilicata, via dell’Ateneo Lucano, 10 (Campus di Macchia Romana), 85100 Potenza;
2) Dipartimento delle Culture Europee e del Mediterraneo, Università della Basilicata, via S. Rocco - 75100 Matera,

paolo.giannandrea@unibas.it
0,5 0 1 2

Scale        1 : 25000

UNITÀ PLIO-PLEISTOCENICHE DELLA CATENA 
APPENNINICA E DELLA FOSSA BRADANICA -

PLIO-PLEISTOCENIC UNITS OF THE APENNINE
CHAIN AND BRADANIC TROUGH

Supersintema di Venosa
- Venosa supersynthem
Supersintema della Fiumara di Atella
- Fiumara di Atella supersynthem   FA        

VE        
Supersintema di Ariano Irpino
- Ariano Irpino supersynthem AC        
Supersintema di Aquilonia
- Aquilonia supersynthemAQ        

UNITÀ APPENNINICHE DEL SUBSTRATO MESO
 - CENOZOICO - APENNINE UNITS OF THE 

MESO-CENOZOIC SUBSTRATUM

SI       
MI       

AP

Unità Tettonica di Monte Arioso - Frigento
- Monte Arioso-Frigento tectonic unit    AF        

Unità Mioceniche discordanti sulle 
unità tettoniche - Miocene units
unconformably laying on the tectonic 
units 

Unità Sicilide - Sicilide units

Unità Tettoniche della Piattaforma 
Appenninica - tectonic units of the 
Apenninic platform

UNITA’ TETTONICHE DEL BACINO LAGONEGRESE - MOLISANO
- TECTONIC UNITS OF THE LAGONEGRESE-MOLISANO BASIN

Unità Tettonica del Torrente Rifezze
- Torrente Rifezze tectonic unit    TR        
Unità Tettonica di Sassano - Monte Mattina
- Sassano-Monte Mattina tectonic unit    SM        

Unità Tettonica di Ginestra
- Ginestra tectonic unit   DA1        
UNITÀ TETTONICHE DEL BACINO IRPINO
- tectonic units of the Irpinian BAsinDA        
Unità Tettonica di Forenza 
- Forenza tectonic unit   DA2        

UNITÀ QUATERNARIE - QUATERNARY UNITS
Depositi alluvionali - alluvil deposits 

Supersintema di Monticchio
- Monticchio supersynthem
Supersintema di  Monte Vulture
- Monte Vulture supersynthem  

Unità vulcaniche di Monte Vulture e dei bacini 
sedimentari ad esso associati - volcanic inits 
of Monte Vulture and related sedimentary 
basins

MV        
SO        

Legenda - legend    

SO

SO
SO

SO

MV

MV
MV

MVMV

VE

VE

FA

FA

FA

FA       

AC

AC

AC

AC

AC

AQ

AQ
MI

MI

MI

MI  MI

SI

AP

AF

SI

AF

TR

SM

TR

TR

TR

SM

SM

SM

DA1

DA2

DA

DA2

Fiume Ofanto 

 di Venosa

M. Vulture

Fiumara       di Atella        

DA

Laghi di 
Monticchio        

Lago di
Saetta

FA

Fiumara       

N

30 km

Mare 
Adriatico

Mare
Ionio

Fossa  Bradanica

Mare Tirreno

Murge

Gargano

Catena
appenninica

Monte 
Vulture

Linea del Vulture

Bacino 
dell’Ofanto

Area di studio - study area
Unità sedimentarie plio-
quaternarie - Plio-quaternary
sedimentary units
Carbonati mesozoici della 
Piattaforma Apula - Mesozoic
carbonate of the Apulian 
platform
Unità meso-cenozoiche  della
catena appenninica - Meso-
cenozoic units of the apennine 
chain
Fronte di sovrascorrimento 
della catena - thrust front of 
the chain  
Faglia - fault

LEGENDA - LEGEND

TR

Centro vulcanico sepolto -
covered volcanic center 

Faglia inversa (tratteggiata quando sepolta)
- revers fault (dashed when covered)

Sovrascorrimento - thrust

Faglia trascorrente (tratteggiata quando sepolta)
- strke-slip fault (dashed when covered)

Sinclinale - syncline
Anticlinale - anticline

Simboli - simbols
Contatto stratigrafico - stratigraphic limit

Fronte di sovrascorrimento della catena
- thrust front of the chain

Orlo morfologico di cratere
- morfolocical crater rim 

Faglia diretta (tratteggiata quando sepolta)
- normal fault (dashed when covered)

Traccia di sezione - cross section  
III

Area carta geologica 
- geological map area 

Centro vulcanico - volcanic center

I        

II        

SCHEMA TETTONICO 
- TECTONIC SKETCH

Scala    1:250.000

SEZIONE SCHEMATICA DEI RAPPORTI TETTONO-STRATIGRAFICI - 
SCHEMATIC CROSS-SECTION OF THE TECTONO-STRATIGRAPHIC RELATIONSHIPS 

AQ

SUBSTRATO PREPLIOCENICO 
- PRE-PLIOCENE SUBSTRATUM

AQ SUPERSINTEMA DI AQUILONIA 
- AQUILONIA SUPERSYNTHEM

SDA1

SDA2

RVM

SDI

MSI

SUPERSINTEMA DELLA FIUMARA DI ATELLA 
- FIUMARA DI ATELLA SUPERSYNTHEM

SINTEMA DI MONTE SIRICO - MONTE SIRICO SYNTHEM

SINTEMA DELLA DIFESA - DIFESA SYNTHEM

SUPERSINTEMA DI ARIANO IRPINO
- ARIANO IRPINO SUPERSYNTHEM
SINTEMA DI RUVO DEL MONTE - RUVO DEL MONTE SYNTHEM

SINTEMA DI ANDRETTA - ANDRETTA SYNTHEM

Subsintema di Vallicella - Vallicella subsynthem

Subsintema di Monte Airola - Monte Airola subsynthem
Faglia inversa 
- Reverse fault

Faglia diretta
 - Normal fault

AQ

AQ

SDA

SDA

RVM
RVM SDIMSI

Fiumara 
di Atella

CalitriCairanoAndretta

O E

SCHEMA DEI RAPPORTI GEOMETRICI DELLE UNITÀ DEL BACINO DELL’OFANTO
- SKETCH OF THE GEOMETRIC RELATIONSHIPS OF THE OFANTO UNITS

AQ AQ

AQ

AI

AI

AI

AI

AI

AI

FA

FA

FA

FA

b

b

b

b

b

b

b

b

b

b

DTM dell’area di studio
DTM of the study area 

b     Depositi quaternari sedimentari e vulcanici - 
       Volcanic and sedimentary quaternary deposits 

UNITÀ DEL BACINO DELL’OFANTO - UNITS OF THE OFANTO BASIN 

FA   Supersintema della Fiumara di Atella - Fiumara di Atella supersynthem 

AI    Supersintema di Ariano Irpino - Ariano Irpino supersynthem

AQ  Supersintema di Aquilonia - Aquilonia supersynthem

Faglia inversa 
- Reverse fault

Faglia diretta
- Normal fault

Faglia trascorrente
- Strike-slip fault

Olistoliths
pa

calcarenite and calcareous microrudite fr

 quartz-sandstone  fn

arkosic sandstone pd

 limestones of the Apennines Platform  

Deposito di versante (  grossi blocchi) - talus (  mega-blocks)a

Corpo di frana  (  grossi blocchi) - active landslide deposit (  mega-blocks) a1

Deposito colluviale ed eluviale - colluvial and eluvial depositb2

Travertini - travertines f1

Litofacies - litofacies 

Ghiaie e sabbie alluvionali - alluvial gravels and sands b

Corpo di frana antico (  grossi blocchi) - ancient landslide deposit (  mega-blocks)  a1n

Stratigraphic limit (dashed when uncertain)

Unconformity limit (dashed when uncertain)

Tectonic limit (dashed when uncertain)

Normal fault (dashed when uncertain)

Reverse fault (dashed when uncertain)

Simbols

15

70

Bedding attitude

Overturned bedding

Horizontal bedding

Unknown vertical bedding facing

Vertical dip (dot at the base)

Spring

Closed quarry 

Alluvial fan

Open quarry 

Thrust (dashed when uncertain)

Strike-slip fault (dashed when uncertain)

Anticline axial plane trace

Syncline axial plane trace

Geological cross-section

Carta geologica del 
Bacino dell’Ofanto -
Geological map 
of the Ofanto Basin

Rilievi eseguiti negli anni 1994 - 1999 con contributo finanziario del Progetto GARG, 
   nell’ambito della convenzione tra la Presidenza del Cosiglio dei Ministri -  Servizio 
   Geologico ed il Consiglio Nazionale delle Ricerche. 
Revisioni della cartografia effettuata dall’Istituto Superiore per la Protezione e la Ricerca 
   Ambientale (ISPRA).
Stampato con contributi finanziari di Ateneo COFIN 2006 e ex-60% 2008 Università 
   di Bari (Resp. F. Loiacono); Fondi di Ateneo ex-60% 2007 Università della Basilicata 
   (Resp. M. Schiattarella). 

Dai tipi dell’ISTITUTO GEOGRAFICO MILITARE, Autorizzazione n. 6541 del 19.11.2009.  

Allestimento Cartografico Digitale: P. Giannandrea, 2009, Università di Bari - Dipartimento di Geologia e
    Geofisica, Campus Universitario via E. Orabona 4, 70125 (BA) - 

Coordinamento scientifico - Scientific coordination: M. Schiettarella, P. Giannandrea
Direttore di rilevamento - Manager of survey: M. Schiattarella 
Rilievamento - survey: P. Giannandrea
Analisi Biostratigrafiche - biostratigraphical analysis: M. Marino  (nannofossili calcarei 

- calcareous nannofossils), M. Romeo (foraminiferi planctonici - planktonic foraminifera.)
Analisi sedimentologiche - sedimentological analysis:  P. Giannandrea

     

DE FINO M., LA VOLPE L. & PICCARRETA G. (1982) - Bull. Volcanol., 45, 115-126.

FORNACIARI E., DI STEFANO A., RIO D. & NEGRI A. (1996) – Micropaleontology, 42, 37-63.

CITA M.B. (1975) - Riv. It. Paleont. Strat., 81, 427-544.
BUETTNER A., PRINCIPE C. & VILLA I.M. (2003) – Geophysical Research Abstracts, 5.
BROCCHINI D., LA VOLPE L., LAURENZI M.A. & PRINCIPE C. (1994) - Plinius, 12, 22-25.

DE FINO M., LA VOLPE L., PECCERILLO A., PICCARRETA G. & POLI G. (1986) - Contrib. Mineral. 
Petrol., 17, 153-145.

GALLICCHIO S., MARCUCCI M., PIERI P., PREMOLI SILVA I., SABATO L. & SALVINI G. (1996) 
–Palaeopelagos, 6, 261-272.

LA VOLPE L. & PRINCIPE C. (1994) - 77° Congr. Naz. Soc. Geol. It., Bari.
LAURENZI M.A., BROCCHINI D., PRINCIPE C. & FERRARA G. (1993) -  

Abstracts EUG 7°, Strasburgo.

GIANNANDREA P., LA VOLPE L., PRINCIPE C. & SCHIATTARELLA M. (2004) – 
LAC, Firenze. In: Boll. Soc. Geol. It. 125.

HIEKE MERLIN O., LA VOLPE L. & PICCARRETA G. (1967) - Mem. Ist. Geol. 
Mineral. Univ. Padova, 2

Bibliografia - References

PESCATORE T., RENDA P., SCHIATTARELLA M. & TRAMUTOLI 
M. (1999) - Tectonophysics, 315, 269-286.

RIO D., RAFFI I. & VILLA G. (1990) - In Kasten K.A., 
Mascle J. et al., 1990. Proceeding of ODP, Scientific 
Results, 107, 513-533.

SCANDONE P. (1972) - Boll. Soc. Natur. in 
Napoli, 81, 225-300.

SCANDONE P. (1967) – Boll. Soc. Sc. Nat. 
Napoli, 76, 301-469.

40
.9

42
5

15.3344 40.9428

15.5682

40
.8

99
6

15.6399

40
.8

06
7

15.3354

40
.8

07
1

15.640215.487815.4116 15.5640

15.4108 15.4871

40
.8

40
6

40
.8

74
6

40
.9

08
5

40
.8

41
0

40
.8

74
9

4

NW SE

NW

CAIRANO

CALITRIPESCOPAGANO

RUVO DEL MONTE

RAPONE

MONTE
CERVARO

SE
R

R
A 

   
  S

PI
N

EL
LO

CASALINO

TOPPO 
CASTELLARO

?

                         F   R   O   N   T   I D   I                R   U   V   O 

NE

SE

MPl5a

MPl4a

MPl5a

MNN18 

MNN
16b - 17 

MNN
16a

Za
nc

le
an

Pi
ac

en
zi

an
G

el
as

ia
n

MNN16a MPl4b
MNN16a

MNN16a

MNN16b - 17 
MNN18 

MNN18 

MPl5a
MNN16aM

Pl
5a

M
Pl

4b
M

Pl
4a

MNN14-15
MPl4a

M
Pl

5b
M

Pl
3

MNN
14-15

MNN 14-15

MPl4a
MNN16a

MPl4b
MNN16a

MNN16b - 17 

MPl4b
MNN16a

MNN
16a

MNN 16a

MPl4a

MPl4b

MPl4a
MPl4b

Ag
e

C
al

ca
re

ou
s

N
an

no
fo

ss
il

zo
ne

Pl
. F

or
am

 
zo

ne

Ti
m

e 
(M

a)

O
  F

  A
  N

  T
  O

R
  I

  V
  E

  R
V 

 A
  L

  L
  E

  Y

Unconformity

9

15

10

11

12

14
16

17

13

8

2

3

1

4

5

6

7

Sand and Mud
Sand

Conglomerate

Silt 
Clay

0

50

100m

(0,75 km)

(8,40 km)

(10,20 km)

Unconformity

ve
rti

ca
l s

ca
le

 o
f t

he
 

m
ea

su
re

d 
se

ct
io

ns

Not-in-scale
coverage 
sections 

SDI

MSI

RVM5

RVM4

RVM4

STRATIGRAPHIC UNITS

Ruvo del Monte synthem
Casalino subsynthem

Serra Spinello 
subsynthem

Mass.a Quaglietta 
subsynthem

FIUMARA DI ATELLA SUPERSYNTHEM

MSI Monte Sirico synthem 

SDI Difesa synthem

ARIANO IRPINO SUPERSYNTHEM

RVM5

RVM4RVM3

Calitri subsynthemRVM2

Cairano subsynthem 

Andretta synthem

RVM1

RVM3

RVM2

RVM2

RVM2

RVM1

SAD2

SAD2

SAD1

SAD2 Vallicella subsynthem 

Monte Airola subsynthem

SAD2

showing logs from the study area and body geometries of the sandy and 
conglomerate deposits

Stratigraphic correlation framework of the Ofanto basin fill,

SAD1

z

z

y

y

x

x

x

x

w

x

k

2x

3x

2x

2x2x

1x

2,588

2,5

3,6

3

3,8

4 3,98

3,19

2,41

3,5

70

60

30

40

40

30

10

20

15
15

10

20

45

20

25

2030
65

15

35

3525
20

15

30

20

35

65

30
40

35
30

20

40
45

37

40

40

35

30

10

25
25

20

25

40

2530
2520

13

40
20

15

20

20

20

10
18

15
30

35

2010

30

15

20

10

40
30

30

3545

3050

60

40

30

35 50

35
25

35

35

55

60
10

25
35 60

60 45

50

15

25

30

20

35
30

30
50

40

35

55
15

60

65

25

20
40

10

40 60 30 50

30

40

45

20

35

20

75

20

20 25

70

15
4530

6055 70

75

20

35
45

50

55 55

25
30

30
65

60

50

20

25

20

20

40

40

45
6050

25

4040

40

35
40

35

25

35

30
30

30

45

15
45

45

3045

40

25

35

30

15
35

25

25

40

30

30

10
30

40

40

40
35 30

25

30

10
35

30

40

30

15

25

25

30
2015

40

35
20 20

30 20

25

25

15

20

20

40

25

20

30

30

30
40

40

50

15

35
20

10
30

20

20

25

25

25

45

35

35

35
25

35

30
20

30

40

25
20

20

35

40

35

25

30
30

30

40

30

35

25

40
25

25
55

25

25

25

25

15

30
20

25

20

30

25

45

25
20

20

10
35

35

30
35

30

20 20

15
20

30

2535

35

25

30

20

10

20
30 20

15
15

15

25 15

20

20

25

20

15

20
20

40

30

25

30

28

30

20

37

5

5

10

10

10

25

20

30

15

10

10

25

15

10

30

15

25

10
25

20

30

30

15

5

30

30

70

20

50
60

10

25
25

25

30

30

40

40
40

10

10

10

20

20
45

10

542545 45

40

20

20

35

30

22

40

25

10

10

28 40

40

35

20

35

30

30

30

30

30

30

60

25

25
40

25

20

30

50

25

35

30 55

40

5

20

45

45

40

16

25

35

35 35

80

30

18

10

15 35

3513

14
15

15

20

35

40

40

40

40

40

5

20

5
5

30

70

65

40
50

5 5

65

25

65

50

40

34
40

40

75

20
50

45

22

40 65

40

55

50

20

20

15

13

27
30

26

2630

10

25

10

15

3035

40

15
22

30

30

35 35

35

55

15

25

60

45

30
40

75
55

7540

40

35

50

60

35

23

10

35

25

50

30

15

15

20

1025
25 50

25
30

20 25
35

10

20

40

3030
20

30

20

25
5

20 20

70

40

50

25

35

25

25 2520
30

15

30
45

35

30

15

25

25 25
35

2070

25

30

6040

65

60
80

30

50 60

50

40

30

55
50

35

50

40

70

35
35

40 30
30

30

30

35

15

20

35

15

30 25

15

40
35

40

25

30

30
10

30
45

10

20
15

302570

45

50

30 30
45

5
15

1520
15

40
35

45

20

5

25

25

70

4025

50

80

40
80

23

80
20

80
40

30

20

30

40

60
25

40

4570

60

65 55

45

45
55

30

25

35

25
25

30

15

15
30

65

1515

25

50

55

30

45

55

60

60

20

25

30

25

15
20

20
20

20

35

30

30

45

20

30

60
35

60
40

35

35

25

50
50

10

25

10 40
20

55
3055

40

40
40

2045

40

35
75

4520

45

35

20

20

60

306060
10

20
25

25

35 30

20

20

30
30

40

60

70
50

80

30
70

6540

35 40
40

40

30 5

1025

40

40

40

35

30

30
60

30
15

45
30

5

40

5

65

50
50

50

50

30

45

50
20

65
65

45
65

5

60

55
55

30

40
25

20

45
65

20

20

15
60

10

30 5

10
40

65
45

40
50 55

25

35

5
25

55

35

55

45
50

20

55

40
65

10 45

60

4020

35

25

40

45

45
20

20 3065

30

30

3030
4050

40

RVM1

RVM1

RVM1

RVM5

RVM4

RVM4a

RVM4a

SDI

RVM4

RVM4a

RVM4

RVM4

RVM4

RVM4

RVM3

RVM3

RVM3

RVM3

RVM2a

RVM2

RVM2

RVM2a

RVM2b

RVM2a

RVM2b

RVM2a

RVM2

RVM2a

RVM2a

RVM2

RVM2

RVM2

RVM2

RVM2

RVM2

RVM2

RVM2

RVM2b

RVM2

RVM2

RVM2
RVM2a

RVM2a

RVM2a

RVM2a

RVM2a

RVM2

RVM2

RVM2

RVM2a

RVM2a

RVM2

RVM2a

RVM2a

RVM2

RVM2a

RVM2

RVM2

RVM2

RVM2

RVM2a

RVM2a
RVM2a

RVM2b

FYG
STSd

STSda

FGA RVM

RVMa
RVMaRVM

FYR1

FYRa

FYR

SLCd

Arca dei Monaci

La Ralla
Mass.a Setteducali

500 m s.l.m.

D

SO

500 m s.l.m.

D’

NE

500 m a.s.l. 500 m a.s.l.

FGA
STSd

FYR1

FYRa
FYR

RVMa

RVM

RVMa

RVMa

RVM MSI

SDIa

SBL3

FGG2
FGG3

AGM
FYN

PDO

FYN

SDI
SDIMSI

MSI

Fronti di Ruvo
Ruvo del Monte

Fiumara 
di Atella

S. Martino

Piano Maricco

SO

C
600 m s.l.m.

NE

C’

600 m s.l.m.
600 m a.s.l.

600 m a.s.l.

Profilo sismico interpretato attraverso la sezione B-B’ (da PATACCA E SCANDONE, 2007 modificato; vedi anche ROURE et al., 1991 e HIPPOLYTE et al., 1994) - 
Interpreted seismic profile B-B’ cross-section (modified from PATACCA AND SCANDONE, 2007;  compare with ROURE et al., 1991 and with HIPPOLYTE et al., 1994)  

FYRa

FYG
FYRa

FYR1

FYR UINa1n CZC1a1n

RVM

RVM

RVM
RVMa

RVMa
RVM

SAD

AV
UINbUINbb b

AQ

0.00

0.50

1.00

1.50

0.00

0.50

1.00

1.50

0 0,5 1 km

SO

B

NE

B’
FIUME OFANTO

Ruvo del Monte

Toppo Gurlando

Pr
oi

ez
io

ne
Pr

oj
ec

te
d

600 m s.l.m.

NNESSO

A’A
600 m s.l.m.

Toppo Gurlando

UIN a1n

FYRa

FYR

FYG

FYR1

STSd FYR1

FYG

600 m a.s.l. 600 m a.s.l.

Calitri

Serra Spinella
Monte Mattina

Fiume Ofanto

W E NE

E E’

Calitri

Serra Spinella
Monte Mattina

Fiume Ofanto

W E NE

E E’

Talus deposits: heterogeneous and heterometric gravity deposits (UCN ); landslide deposits with clues a

of incipient activity: chaotic, heterogeneous-heterometric deposit (UCN ); alluvial deposits: gravel and a1

sand of present-day thalwegs (UCN ); eluvial-colluvial deposits: products of alteration in situ and fine-b

grained sediments with variably-sized and shaped clasts (UCN ). (UPPER PLEISTOCENE – b2

PRESENT)

UID
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 Incipient units

Ancient lansdlide deposits 
Massive heterogeneous and heterometric deposits with sandy-clayey matrix and blocks (Δ). (UPPER 
PLEISTOCENE - HOLOCENE)

Formed Units
Landslide deposits: chaotic, heterogeneous-heterometric deposits with different lithofacies from clay to 
blocky bodies and sandy-clayey matrix (UIN ); alluvial deposit: clast-supported gravel with sandy matrix a1

and intercalated cross-bedded clayey-sandy lens-shaped beds (UIN ); eluvial-colluvial deposit: b

products of alteration in situ composed by red sandy-silty clay without structures, with decimetric layers 
of volcanic ashes (fall deposits) (UIN ); travertine: high-porosity massive and stratified carbonates b2

(UIN ). Age of volcanic deposits: 40.7±8.4 ka (BUETTNER et al., 2003). (UPPER PLEISTOCENE - f1

HOLOCENE)

UIN

VOLCANIC UNITS OF THE MONTE VULTURE AND RELATED SEDIMENTARY BASINS 

MONTICCHIO SUPERSYNTHEM 

Laghi di Monticchio synthem
This synthem includes volcanic products from several vents, constituted of ash and lapilli with clinoform 
and wave structures by surge or characterized by massive texture, with abundant sedimentary and 
ultramafic (wehrliti and duniti) lithics. Carbonatitic and melilitic tuffisite lapilli are often present in the 
juvenile fraction. Age: 141 ±11 ka (VILLA AND BUETTNER, 2009)LGM

Conza della Campania synthem (Basin of the Ofanto River) 

Caperoni subsynthem
Clast and mud-supported red sand and gravels; to the top, thin-laminated clay and silt (alluvial deposits) 
(CZC ), locally associated to travertine (CZC2 ) and eluvial-colluvial deposits (CZC ).Thickness: 2b f1 2b2

rarely on the meter.CZC2

CZC1

S. Andrea di Conza subsynthem
Clast-supported conglomerate with lens-shaped beds of brown-red sand (alluvial deposits) (CZC ) and 1b

strongly deformed red, grey, and green clays with isolated angular clasts and blocks of calcarenite, 1-2 m 
in diameter  size (landslide deposits) (CZC ). Thickness: 1-2 m, for the alluvial deposits, and 5-6 m for 1a1

the landslide deposits.

Fosso dello Stroppito synthem (catchment basins of the Atella and Stroppito rivers) 

Vallone Spaccatornesi subsynthem
Massive  clast-supported conglomerate with dark red sandy matrix (alluvial deposits) (SFS ), locally, 3b

travertine and conglomerate (SFS ). Thickness: few meters. 3f1

SFS3

Ponte Giulio subsynthem
Massive or cross-bedded matrix-supported conglomerate (alluvial deposits) (SFS ), locally, travertine 2b

with scattered pebbles (SFS ). Thickness: few meters.2f1

SFS2

Piano di Carda subsynthem
 Few meters of clast-supported conglomerate, with dark red sandy-clayed matrix and lens-shaped beds 
of cross bedded sand (alluvial deposits) (SFS ).1b

SFS1

 MONTE VULTURE SUPERSINTHEM

Barile synthem
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This unit includes heteropic volcanic and epiclastic (alluvial and lacustrine) deposits. The volcanic 
deposits are rappresented by pyroclastic flow, fall deposits and interbedded lava flows (foidites, tephro-
foidites, tephrites and basanites; HIEKE MERLIN, 1967; DE FINO et al., 1982 e 1986). The pyroclastic flow 
deposits consist of massive or cross-bedded ash associated to layers of ash with accretionarry lapilli and  
centimetric pumices (tephrites and foidites; LA VOLPE & PRINCIPE, 1994; DE FINO et al. 1982). Age: from 
673±19 ka to <610 ka (VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014). The lacustrine deposits 
are constituted of massive or laminated ashes and pelitic sediments, whereas the alluvial ones are 
formed by massive and cross-bedded ashes and lapilli. Total thickness: few tens of meteres in the distal 
areas, some hundreds near the volcanic cone. 

FGG

Foggianello synthem
It represents the kick-off of the volcanic activity of  Monte Vulture Volcano. The deposit are made of ash 
and lapilli, both of pyroclastc flow and  pyroclastic fall, with trachite-phonolite (according to De Fino et al., 
1982), trachite-andesite, and basaltic trachy-andesite chemical composition. In the distal areas and at 
the base of the volcanic succession, this unit shows oblique-layered and cross-bedded sandy 
conclomerate (alluvial deposits). Thickness: some tens of meters; age of the base of the unit 687±8 ka 
(VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014).  

Piani di Mesole e dell’Incoronata synthem (Basin of the Ofanto River)
Brown clast-supported alluvial conglomerate, locally outcropping upon the terraced surfaces of Piani di 
Mesole and dell'Incoronata localities. Maximum thickness: about 2 m. (MIDDLE PLEISTOCENE) 

PMI

PLIOCENE-PLEISTOCENE UNITS OF THE APENNINES CHAIN

UNITS OF THE OFANTO BASIN 

FIUMARA DI ATELLA SUPERSYNTHEM 
It unconformably lies on both the pre-Pliocene bedrock and the Pliocene units of the Ariano Irpino 
supersynthem; an erosional disconformity at the top of the Fiumara di Atella supersynthem separates 
it from the overlying Monte Vulture units. (GELASIAN - CALABRIAN,  LOWER PLEISTOCENE)

MSI

Monte Sirico synthem
Massive clast-supported dark-brown conglomerate, with parallel and oblique layers and thin-bedded 
yellowish sand, silt, and clay. with rare remains of plants and disarticulated bones of sub-aerial 
vertebrates (alluvial and lacustrine deposits). This unit unconformably lies on the Difesa and Ruvo del 
Monte synthems and on the pre-Pliocene bedrock to the south of the Atella River. Maximum thickness: 
250 m. (GELASIAN - CALABRIAN)

 Difesa synthem
It constitutes a wedge-shaped sedimentary body lying on both the Pliocene and pre-Pliocene units. The 
lithofacies are formed by clast-supported dark-brown conglomerates, characterized by both massive 
and cross-bedding textures, with rare metric lens of thin-laminated yellowish sand, silt, and clay (SDI); 
these conglomerates laterally pass (toward south-east) to horizontally thin-laminated yellowish sand, 
silt, and clay with abundant fossil content (fragments of marine bivalves) (SDI ). Both the lithofacies a

allowed to interpret this unit as a marine fan-delta system. Maximum thickness: ca. 400 m. The 
calcareous nannofossil assemblages found in SDI  have been attributed to the zone MNN18 of RIO et al. a

(1990). (GELASIAN)

SDI

ARIANO IRPINO SUPERSYNTHEM 
It includes the Ruvo del Monte and Andretta synthems, grouping the most part of marine sandy and 
clayey sediments, and in minor amount conglomerates, of the Ofanto Basin. Further, it comprises the 
lithological units not included in specific synthems, as follows: massive silty clay, locally with plano-
parallel laminae (AR), and marine macrofossil-bearing coarse-grained sand (AR ). Top and bottom a

boundaries of this supersynthem are represented by unconformities. The unit lies, in fact, on both the 
Aquilonia supersynthem and the pre-Pliocene bedrock. The unconformity which separates the 
Andretta and Ruvo del Monte synthem coincides with a clean surface between slightly 
unconformable successions deposited in non-contiguous palaeoenvironments. (ZANCLEAN 
- GELASIAN, PLIOCENE  –  LOWER PLEISTOCENE)

ARa

Ruvo del Monte synthem

 Grey - light blue silty clay, massive and/or laminated (prodelta and continental platform deposits) 
(RVM ); in a minor amount, coarse to fine-grained massive and graded sand with plano-parallel or cross 2

lamination and interbedded thin laminated silt and clay (delta front deposits) (RVM ), and clast-2a

supported massive and with concave cross-bedding conglomerate (fan-delta deposits) (RVM ). Sands 2b

and clay contain well-preserved marine bivalves, present in fragments as well. The sands prevail at the 
base of the succession, in heteropic relationship with the clay, whereas the conglomerate is present just 
in the lower part of the unit and in rare lens-shaped metric bodies interbedded in the sands and clay. 
Maximum thickness: 600 m. The calcareous nannofossil assemblages allowed to refer this stratigraphic 
succession (from west to east and from the bottom to the top) to the biozone MNN16a. The same 
Pliocene interval has been recognized on the basis of the planktonic foraminifera: upper part of zone 
MPL4a to zone MPL4b, according to the scheme of CITA (1975, emended). (UPPER ZANCLEAN - 
PIACENZIAN)

 Andretta synthem

Vallicella subsynthem
Massive and laminated grey – light blue silty clay, several hundreds of meters in thickness (prodelta 
and/or continental platform deposits) (SAD ), with lens-shaped decimetric bodies of laminated fine to 2

coarse-grained sand (SAD ) (delta front deposits). These two lithofacies contain marine bivalves. The 2a

calcareous nannofossil assemblages indicate the boundary between the zones MNN14-15 and 
MNN16a. On the basis of planktonic foraminifera, this unit has to be referred to the zonal boundary 
MPL3/MPL4a. (ZANCLEAN)

Monte Airola subsynthem
About 100 m thick dark brown clast-supported coarse conglomerate, with both horizontal and oblique 
beds, and interbedded banks of sand, silt and clay with thin lamination (alluvial fan and alluvial plain 
deposits). (ZANCLEAN)SAD1

AQUILONIA SUPERSYNTHEM
This unit is constituted of alluvial conglomerates comprised between two angular unconformities. These 
conglomerates, brownish in colour, are coarse, clast-supported, with both horizontal and oblique beds 
and thin laminated sandy-silty beds. Maximum thickness: ca 100 m. (ZANCLEAN, PLIOCENE)
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MESO-CENOZOIC BEDROCK UNIT

Gypsrudite, nodular and laminated gyps with interbedded silt (evaporite deposits, partly reworked). 
Maximum thickness: 7 m. (MESSINIAN)

GSC

MIOCENE UNITS UNCONFORMABLY LYING ON THE TECTONIC UNITS

Monte Castello evaporites formation

 Castelvetere Formation

Turbidite yellowish sandstone in 10 to 50 cm thick beds, showing Ta-b, Tb-c and Ta-c Bouma sequences, 
with intercalations of thin-bedded grey clay and marly clay. (MIDDLE - UPPER SERRAVALLIAN)

Cerreta - Bosco di Pietra Palomba sandstones

FMS

 SICILIDE TECTONIC UNIT

Some tens of meters of fine to coarse-grained calcarenite and whitish calcilutite, stratified in 1 to 20 cm 
beds, with white nodular chert and intercalations of red and light grey clay and marly clay. (UPPER 
CRETACEOUS - EOCENE)

ARGILLE VARIEGATE GROUP

 Monte Sant’Arcangelo Formation

ACP

AVF

Red, green, grey clay and marly clay, with intercalations of thin beds of calcarenite. The outcrops are few 
tens of meters thick. (LOWER CRETACEOUS)

Argille variegate inferiori Formation

TECTONIC UNITS OF THE APENNINIC PLATFORM

MONTE MARZANO - MONTI DELLA MADDALENA TECTONIC UNIT

CBIa

Lithofacies of the pseudo-saccharoidal limestone: crystalline limestone laterally passing to white 
coarse-grained detrital limestone, slightly re-crystallized, with fragments of corals. Apparent thickness: 
ca 150 m. (MAASTRICHTIAN-PALEOCENE)

Bio-lithoclastic limestone with rudists

CPL

Calcareniti fini biancastre, calcari oolitici e calcari dolomitici con Orbitopsella praecursor e 
Palaeodasycladus mediterraneus; verso l'alto si osservano calcari oolitici avana, localmente con 
orizzonti ricchi di resti di lamellibranchi spatizzati. Spessore affiorante: circa 100 m.(GIURASSICO 
INFERIORE) – Whitish fine-grained calcarenite, oolitic limestone and dolomitic limestone with 
Orbitopsella praecursor and Palaeodasycladus mediterraneus; to the top, light brown oolitic limestone, 
locally rich of rests of sparitic bivalves, are present. Outcrop thickness: ca 100 m. (LOWER JURASSIC)

Palaeodasycladus limestones

TECTONIC UNITS DERIVING FROM THE LAGONEGRO BASIN

MONTE ARIOSO TECTONIC UNIT

Thin beds of black and red chert and brownish and red marly clay with intercalation of calcarenite and 
massive calcareous microrudite with white and light orange chert beds; at the base of the succession, an 
about 8 m thick red, green, and grey marly clayey thin-layered sequence is present (turbidite and pelagic 
sediments); maximum thickness: 30 m (FYR ). The age of FYR  has to be referred to the interval Albian – 1 1

lower Turonian (GALLICCHIO et al., 1996). Massive and graded calcareous breccia, organized in beds 
and banks with clasts reaching at maximum the width of 15 cm in cui, sometimes represented by 
fragments of rudists. Thin layers of laminated grey shale (turbidite deposits) are interbedded with the 
breccia; maximum thickness: ca 50 m (FYR ). To the top, laminated grey, brown, and reddish marly clays a

with intercalation of centimetric beds of calcarenite are present (pelagic and turbidite deposits) (FYR). 
(LOWER CRETACEOUS p.p. – OLIGOCENE ?)

Red Flysch

FYG

 Light-grey and greenish shale with intercalations of 10 to 60 cm thick beds of marls and marly limestone; 
the base of the formation is constituted of about 3 m of thin-bedded chert and grey shale (pelagic 
sediments). Maximum thickness: 400 m. (LOWER CRETACEOUS)

 Galestri Formation

Red and green chert, well-bedded in 2 to 10 cm thick layers (pelagic sediments), with rare intercalations 
of 40 to 60 cm thick beds of coarse-grained calcarenite (turbidites); San Fele lithofacies (SCANDONE, 
1967; 1972) (STS . In the lower part of the formation, it has been possible to observe an heteropic d)

passage to a 54 m thick lithofacies constituted of calcareous microrudite, calcarenite and grey shale, 
stratified in beds and banks which can reach a thickness of 4 m (turbidite deposits) (STS ). Measured da

thickness:  221 m. (JURASSIC)

Scisti silicei Formation

Grey and white dolostone with rare nodular chert in the upper portion of the succession (pelagic 
sediments); San Fele lithofacies (SCANDONE, 1967; 1972). Maximum thickness (measured at the 
western portion of Mt. Pierno, i.e. out of the sheet area): 200 m. (UPPER TRIASSIC)

Calcari con selci Formation

SLCd

GROPPA D’ANZI TECTONIC UNIT

Olistoliths

Red, green, and grey clay and marly clay, with a chaotic attitude and/or affected by intense deformation, 
with olistoliths and intercalations of quartz- and arkosic sandstone beds in the upper part of the 
succession (AV). The calcareous nannofossil associations indicate a time-span between the Aptian and 
the Albian-Cenomanian. An horizon with max thickness of 40 m made of whitish calcareous marls, 
associated to 3-4 cm thick beds of calcisiltite with nodular chert, marly limestone, and calcarenite 
(pelagic sediments and, in minor amount, turbidite deposits) is intercalated to the variegated clay (AV ). b

This lithofacies, sampled at Masseria Mastrogiacomo, has to be referred to the lower-middle Eocene: 
the calcareous nannofossil assemblages are indicative of the biozones NP12-NP14 due to the presence 
of Sphenolithus radians, Discoaster lodoensis and D. kuepperi; the planktonic foraminifera 
assemblages are characterized by the presence of Morozovella aragonensis, M. marginodentata, M. 
aequa, Acarinina spinnuloinflata. (LOWER CRETACEOUS – LOWER MIOCENE)

Olistoliths with max diameter of 300 m, constituted of: calcarenite and calcareous microrudite (fr), 
quartz-sandstone (fn), and arkosic sandstone (pd).

ARGILLE VARIEGATE GROUP

AV

TORRENTE RIFEZZE TECTONIC SUB-UNIT

Light yellow lithic sandstone, thin laminated grey silt, and dark grey silty clay, with thin intercalations of 
calcarenite (turbidite deposits), attributed to the member of Vallone Forluso. Maximum thickness: ca 20-
30 m. (UPPER BURDIGALIAN – SERRAVALIAN)

Serra Palazzo Formation

SASSANO - MONTE MATTINA TECTONIC SUB-UNIT

Coarse-grained quartzarenite, organized in 8-9 m thick banks and 30 to 80 cm thick beds, with 
decimetric interbedded layers of clayey marls (turbiditic deposits). Thickness: from few meters to ca. 300 
m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

PAA2

FYN

Medium- and fine-grained calcarenite with intercalations of marly limestone, marls and calcisiltite in 10 
to 40 cm thick beds (PDO). In the upper parte of the unit one can distinguish an about 80 m thick 
succession made of fine- to coarse-grained bedded, massive, graded, and laminated sandstone (Ta-c 
and Tb-c Bouma-type sequences), with intercalations of fine-grained calcarenite (Tc-e Bouma 
sequence), silt, marls and thin-laminated marly clay (turbidite deposits and pelagic sediments) (PDO ). a

Maximum thickness: 475 m. the calcareous nannofossil and planctonic foraminifera associations are 
scarcely significant; probably, the member PDOa has to be referred to the Aquitanian-Burdigalian based 
on nannofossil assemblages characterised by the presence of Helicosphaera mediterranea, H. carteri, 
Sphenolithus conicus, Sphenolithus cf. belemnos, S. abies; similarly, the planktonic foraminifera 
associations indicate the lower Miocene age based on the presence of Globigerinoides trilobus and 
Globoquadrina dehiscens. (UPPER OLIGOCENE – LOWER MIOCENE)

Paola Doce Formation

1 to 10 cm thick beds of black and red chert, with frequent intercalations of brownish and red marly clay 
(pelagic sediments) (FYR1); maximum thickness: ca 10 m; age: Albian – lower Turonian (GALLICCHIO et 
al., 1996). Grey, brown, and red laminated marly clay, with intercalations of both massive and graded 
calcarenite in decimetric beds (turbidite deposits and pelagic sediments) (FYR). To the top, calcareous 
breccia and medium- to fine-grained calcarenite with nodular chert and thin beds of red shale and chert 
(pelagic sediments and turbidite deposits) (FYR ); maximum thickness: 25 m. In locality L'Andriano, the a

base of the member FYR  might be referred to the middle Eocene based on the presence of Acarinina cf. a

spinuloinflata, Morozovella spinulosa, Morozovella cf. aequa, Planorotalites speudomenardii, but such 
an association could be reworked, since the uppermost part of this formation has been referred to the 
Oligocene (PESCATORE et al., 1999; SCANDONE, 1967, 1972). (LOWER CRETACEOUS p.p. - 
OLIGOCENE ?)

Red Flysch

FYG

Some meters of an intensely deformed thin-bedded succession of light-grey and greenish shale, marls 
and marly limestone (pelagic sediments). (LOWER CRETACEOUS)

Galestri Formation

SAN CHIRICO TECTONIC UNIT

4-8 cm thick beds of withish calcisiltite, with ondulate laminae and millimetric interlayers of calcareous 
marls; at several stratigraphic levels, medium- to fine-grained calcarenite in max 30 cm thick beds 
(pelagic sediments and turbidite deposits) (PAA ). To the south-west of Mt. Vulture (locality il Castello), 1

one can observe below the calcareous member some tens of meters of light yellow lithic sandstone, thin-
bedded grey silt, and grey silty clay, with intercalations of gray calcarenite in centimetric beds (turbidite 
deposits) (PAA ). The member PAA  has been sampled at Di Maio: the age of the analyzed samples is 2 1

lower Serravallian, probable zone MNN6a (after FORNACIARI et al., 1996). The planktonic foraminifera 
assemblages indicate the Orbulina suturalis/G. periphaeroronda zone (Orbulina universa subzone). 
(UPPER BURDIGALIAN - SERRAVALLIAN)

Serra Palazzo Formation

Coarse to medium-grained quartz-sandstone, organized in banks and decimetric beds, with thin layers 
of grey-greenish silty clay and marls. Maximum thickness: ca. 200 m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

FYN

Coarse to medium-grained light brown sandstone, with maximum 1 cm large clasts, organized in 
amalgamate and normal-graded beds with plano-parallel laminae; at different stratigraphic levels, 1 to 6 
m thick lens-shaped bodies of graded polygenic conglomerate are present, showing clasts with 
maximum width of 5 cm (turbidite deposits) (CVT ). Toward the top, one can observe for a thickness of 1

about  90 m thin beds of silt and marly clay (CVT ) with isolated olistoliths. Maximum thickness: 250 m. 2

(UPPER TORTONIAN – LOWER MESSINIAN)

 Olistoliths
Decametric blocks of mudstone of the Apennines Platform (pa) and bodies of chaotic variegated clay 
(av).
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AVb

CVT1

CVT2

AQ

RVM2a

SAD2

FYR1

FYR

FYRa

PAA1

PAA2

PDO

PDOa

STSd

STSda

FYR

FYR1

FYRa

SDIa

SAD2a

SBL

AR

L E G E N D

Amalgamated layers (60 - 70 cm thick) of fine-grained sandstones, yellowish in colour, with trough cross-
beds, lag deposit of shells, and in the upper part of the unit, centimetric intercalations of thin laminated 
silty clays (delta front deposits) (RVM ). Maximum thickness: 30 m. The calcareous nannofossil 5

assemblages found in the unit have been attributed to the zone MNN18 of RIO et al. (1990). (GELASIAN) RVM5

Casalino subsynthem

RVM4

RVM4a

Laminated grey to light blue silty-sandy clay (prodelta and continental platform deposits)  (RVM ). In the 4

upper part of the unit  (Monte Cervaro locatity) a sandy body, composed of planar cross-stratified 3-5 m 
thick beds with common alignments of shells at the base of the foresets (shoreface deposits) (RVM ). 4a

Maximum thickness: ~420 m. The calcareous nannofossil assemblages allowed to refer this 
stratigraphic succession (from west to east and from the bottom to the top) to the biozones MNN16a, 
MNN16b/17 of RIO et al. (1990). The same Pliocene interval has been recognized on the basis of the 
planktonic foraminifera: zone MPL5a, according to the scheme of CITA (1975, emended). (PIACENZIAN 
- GELASIAN)

RVM3

RVM2

RVM2b

RVM1

The unit include two coarsening-upward bodies (up to 50 m thick and ~3 km laterally continuous). 
Each body consists, for 16,70 thick, of massive clast-supported conglomerate, with large-scale 
planar cross-stratification and  intercalations of massive or laminated silt with marine macrofossils, 
overlain by 32 of massive clast-supported conglomerates in horizontal amalgamated beds 
(fan-delta deposits). Maximum thickness: 100 m.   (UPPER ZANCLEAN)

Serra Spinello subsynthem

Mass.a Quaglietta subsynthem

Calitri subsynthem

Cairano subsynthem

Medium-grained, horizontally laminated yellowish sandstones, with scattered marine  shells and 
intercalations of thin laminated silty clay sandstones. In Cairano locality a bed intercalation (60 cm thick) 
of rounded, matrix-supported, poorly- moderate sorted (max clast sizes: 10 cm), structureless 
conglomerate, with erosional base (  (RVM ). Maximum 3Shallow marine environment maybe within 50 m)
thickness: 30 m. The planktonic foraminifera: zone MP 5a, according to the scheme of CITA (1975, L
emended). (PIACENZIAN) 
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Talus deposits: heterogeneous and heterometric gravity deposits (UCN ); landslide deposits with clues a

of incipient activity: chaotic, heterogeneous-heterometric deposit (UCN ); alluvial deposits: gravel and a1

sand of present-day thalwegs (UCN ); eluvial-colluvial deposits: products of alteration in situ and fine-b

grained sediments with variably-sized and shaped clasts (UCN ). (UPPER PLEISTOCENE – b2

PRESENT)
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 Incipient units

Ancient lansdlide deposits 
Massive heterogeneous and heterometric deposits with sandy-clayey matrix and blocks (Δ). (UPPER 
PLEISTOCENE - HOLOCENE)

Formed Units
Landslide deposits: chaotic, heterogeneous-heterometric deposits with different lithofacies from clay to 
blocky bodies and sandy-clayey matrix (UIN ); alluvial deposit: clast-supported gravel with sandy matrix a1

and intercalated cross-bedded clayey-sandy lens-shaped beds (UIN ); eluvial-colluvial deposit: b

products of alteration in situ composed by red sandy-silty clay without structures, with decimetric layers 
of volcanic ashes (fall deposits) (UIN ); travertine: high-porosity massive and stratified carbonates b2

(UIN ). Age of volcanic deposits: 40.7±8.4 ka (BUETTNER et al., 2003). (UPPER PLEISTOCENE - f1

HOLOCENE)

UIN

VOLCANIC UNITS OF THE MONTE VULTURE AND RELATED SEDIMENTARY BASINS 

MONTICCHIO SUPERSYNTHEM 

Laghi di Monticchio synthem
This synthem includes volcanic products from several vents, constituted of ash and lapilli with clinoform 
and wave structures by surge or characterized by massive texture, with abundant sedimentary and 
ultramafic (wehrliti and duniti) lithics. Carbonatitic and melilitic tuffisite lapilli are often present in the 
juvenile fraction. Age: 141 ±11 ka (VILLA AND BUETTNER, 2009)LGM

Conza della Campania synthem (Basin of the Ofanto River) 

Caperoni subsynthem
Clast and mud-supported red sand and gravels; to the top, thin-laminated clay and silt (alluvial deposits) 
(CZC ), locally associated to travertine (CZC2 ) and eluvial-colluvial deposits (CZC ).Thickness: 2b f1 2b2

rarely on the meter.CZC2

CZC1

S. Andrea di Conza subsynthem
Clast-supported conglomerate with lens-shaped beds of brown-red sand (alluvial deposits) (CZC ) and 1b

strongly deformed red, grey, and green clays with isolated angular clasts and blocks of calcarenite, 1-2 m 
in diameter  size (landslide deposits) (CZC ). Thickness: 1-2 m, for the alluvial deposits, and 5-6 m for 1a1

the landslide deposits.

Fosso dello Stroppito synthem (catchment basins of the Atella and Stroppito rivers) 

Vallone Spaccatornesi subsynthem
Massive  clast-supported conglomerate with dark red sandy matrix (alluvial deposits) (SFS ), locally, 3b

travertine and conglomerate (SFS ). Thickness: few meters. 3f1

SFS3

Ponte Giulio subsynthem
Massive or cross-bedded matrix-supported conglomerate (alluvial deposits) (SFS ), locally, travertine 2b

with scattered pebbles (SFS ). Thickness: few meters.2f1

SFS2

Piano di Carda subsynthem
 Few meters of clast-supported conglomerate, with dark red sandy-clayed matrix and lens-shaped beds 
of cross bedded sand (alluvial deposits) (SFS ).1b

SFS1

 MONTE VULTURE SUPERSINTHEM

Barile synthem
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This unit includes heteropic volcanic and epiclastic (alluvial and lacustrine) deposits. The volcanic 
deposits are rappresented by pyroclastic flow, fall deposits and interbedded lava flows (foidites, tephro-
foidites, tephrites and basanites; HIEKE MERLIN, 1967; DE FINO et al., 1982 e 1986). The pyroclastic flow 
deposits consist of massive or cross-bedded ash associated to layers of ash with accretionarry lapilli and  
centimetric pumices (tephrites and foidites; LA VOLPE & PRINCIPE, 1994; DE FINO et al. 1982). Age: from 
673±19 ka to <610 ka (VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014). The lacustrine deposits 
are constituted of massive or laminated ashes and pelitic sediments, whereas the alluvial ones are 
formed by massive and cross-bedded ashes and lapilli. Total thickness: few tens of meteres in the distal 
areas, some hundreds near the volcanic cone. 

FGG

Foggianello synthem
It represents the kick-off of the volcanic activity of  Monte Vulture Volcano. The deposit are made of ash 
and lapilli, both of pyroclastc flow and  pyroclastic fall, with trachite-phonolite (according to De Fino et al., 
1982), trachite-andesite, and basaltic trachy-andesite chemical composition. In the distal areas and at 
the base of the volcanic succession, this unit shows oblique-layered and cross-bedded sandy 
conclomerate (alluvial deposits). Thickness: some tens of meters; age of the base of the unit 687±8 ka 
(VILLA AND BUETTNER, 2009; GIANNANDREA ET AL., 2014).  

Piani di Mesole e dell’Incoronata synthem (Basin of the Ofanto River)
Brown clast-supported alluvial conglomerate, locally outcropping upon the terraced surfaces of Piani di 
Mesole and dell'Incoronata localities. Maximum thickness: about 2 m. (MIDDLE PLEISTOCENE) 

PMI

PLIOCENE-PLEISTOCENE UNITS OF THE APENNINES CHAIN

UNITS OF THE OFANTO BASIN 

FIUMARA DI ATELLA SUPERSYNTHEM 
It unconformably lies on both the pre-Pliocene bedrock and the Pliocene units of the Ariano Irpino 
supersynthem; an erosional disconformity at the top of the Fiumara di Atella supersynthem separates 
it from the overlying Monte Vulture units. (GELASIAN - CALABRIAN,  LOWER PLEISTOCENE)

MSI

Monte Sirico synthem
Massive clast-supported dark-brown conglomerate, with parallel and oblique layers and thin-bedded 
yellowish sand, silt, and clay. with rare remains of plants and disarticulated bones of sub-aerial 
vertebrates (alluvial and lacustrine deposits). This unit unconformably lies on the Difesa and Ruvo del 
Monte synthems and on the pre-Pliocene bedrock to the south of the Atella River. Maximum thickness: 
250 m. (GELASIAN - CALABRIAN)

 Difesa synthem
It constitutes a wedge-shaped sedimentary body lying on both the Pliocene and pre-Pliocene units. The 
lithofacies are formed by clast-supported dark-brown conglomerates, characterized by both massive 
and cross-bedding textures, with rare metric lens of thin-laminated yellowish sand, silt, and clay (SDI); 
these conglomerates laterally pass (toward south-east) to horizontally thin-laminated yellowish sand, 
silt, and clay with abundant fossil content (fragments of marine bivalves) (SDI ). Both the lithofacies a

allowed to interpret this unit as a marine fan-delta system. Maximum thickness: ca. 400 m. The 
calcareous nannofossil assemblages found in SDI  have been attributed to the zone MNN18 of RIO et al. a

(1990). (GELASIAN)

SDI

ARIANO IRPINO SUPERSYNTHEM 
It includes the Ruvo del Monte and Andretta synthems, grouping the most part of marine sandy and 
clayey sediments, and in minor amount conglomerates, of the Ofanto Basin. Further, it comprises the 
lithological units not included in specific synthems, as follows: massive silty clay, locally with plano-
parallel laminae (AR), and marine macrofossil-bearing coarse-grained sand (AR ). Top and bottom a

boundaries of this supersynthem are represented by unconformities. The unit lies, in fact, on both the 
Aquilonia supersynthem and the pre-Pliocene bedrock. The unconformity which separates the 
Andretta and Ruvo del Monte synthem coincides with a clean surface between slightly 
unconformable successions deposited in non-contiguous palaeoenvironments. (ZANCLEAN 
- GELASIAN, PLIOCENE  –  LOWER PLEISTOCENE)

ARa

Ruvo del Monte synthem

 Grey - light blue silty clay, massive and/or laminated (prodelta and continental platform deposits) 
(RVM ); in a minor amount, coarse to fine-grained massive and graded sand with plano-parallel or cross 2

lamination and interbedded thin laminated silt and clay (delta front deposits) (RVM ), and clast-2a

supported massive and with concave cross-bedding conglomerate (fan-delta deposits) (RVM ). Sands 2b

and clay contain well-preserved marine bivalves, present in fragments as well. The sands prevail at the 
base of the succession, in heteropic relationship with the clay, whereas the conglomerate is present just 
in the lower part of the unit and in rare lens-shaped metric bodies interbedded in the sands and clay. 
Maximum thickness: 600 m. The calcareous nannofossil assemblages allowed to refer this stratigraphic 
succession (from west to east and from the bottom to the top) to the biozone MNN16a. The same 
Pliocene interval has been recognized on the basis of the planktonic foraminifera: upper part of zone 
MPL4a to zone MPL4b, according to the scheme of CITA (1975, emended). (UPPER ZANCLEAN - 
PIACENZIAN)

 Andretta synthem

Vallicella subsynthem
Massive and laminated grey – light blue silty clay, several hundreds of meters in thickness (prodelta 
and/or continental platform deposits) (SAD ), with lens-shaped decimetric bodies of laminated fine to 2

coarse-grained sand (SAD ) (delta front deposits). These two lithofacies contain marine bivalves. The 2a

calcareous nannofossil assemblages indicate the boundary between the zones MNN14-15 and 
MNN16a. On the basis of planktonic foraminifera, this unit has to be referred to the zonal boundary 
MPL3/MPL4a. (ZANCLEAN)

Monte Airola subsynthem
About 100 m thick dark brown clast-supported coarse conglomerate, with both horizontal and oblique 
beds, and interbedded banks of sand, silt and clay with thin lamination (alluvial fan and alluvial plain 
deposits). (ZANCLEAN)SAD1

AQUILONIA SUPERSYNTHEM
This unit is constituted of alluvial conglomerates comprised between two angular unconformities. These 
conglomerates, brownish in colour, are coarse, clast-supported, with both horizontal and oblique beds 
and thin laminated sandy-silty beds. Maximum thickness: ca 100 m. (ZANCLEAN, PLIOCENE)
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MESO-CENOZOIC BEDROCK UNIT

Gypsrudite, nodular and laminated gyps with interbedded silt (evaporite deposits, partly reworked). 
Maximum thickness: 7 m. (MESSINIAN)

GSC

MIOCENE UNITS UNCONFORMABLY LYING ON THE TECTONIC UNITS

Monte Castello evaporites formation

 Castelvetere Formation

Turbidite yellowish sandstone in 10 to 50 cm thick beds, showing Ta-b, Tb-c and Ta-c Bouma sequences, 
with intercalations of thin-bedded grey clay and marly clay. (MIDDLE - UPPER SERRAVALLIAN)

Cerreta - Bosco di Pietra Palomba sandstones

FMS

 SICILIDE TECTONIC UNIT

Some tens of meters of fine to coarse-grained calcarenite and whitish calcilutite, stratified in 1 to 20 cm 
beds, with white nodular chert and intercalations of red and light grey clay and marly clay. (UPPER 
CRETACEOUS - EOCENE)

ARGILLE VARIEGATE GROUP

 Monte Sant’Arcangelo Formation

ACP

AVF

Red, green, grey clay and marly clay, with intercalations of thin beds of calcarenite. The outcrops are few 
tens of meters thick. (LOWER CRETACEOUS)

Argille variegate inferiori Formation

TECTONIC UNITS OF THE APENNINIC PLATFORM

MONTE MARZANO - MONTI DELLA MADDALENA TECTONIC UNIT

CBIa

Lithofacies of the pseudo-saccharoidal limestone: crystalline limestone laterally passing to white 
coarse-grained detrital limestone, slightly re-crystallized, with fragments of corals. Apparent thickness: 
ca 150 m. (MAASTRICHTIAN-PALEOCENE)

Bio-lithoclastic limestone with rudists

CPL

Calcareniti fini biancastre, calcari oolitici e calcari dolomitici con Orbitopsella praecursor e 
Palaeodasycladus mediterraneus; verso l'alto si osservano calcari oolitici avana, localmente con 
orizzonti ricchi di resti di lamellibranchi spatizzati. Spessore affiorante: circa 100 m.(GIURASSICO 
INFERIORE) – Whitish fine-grained calcarenite, oolitic limestone and dolomitic limestone with 
Orbitopsella praecursor and Palaeodasycladus mediterraneus; to the top, light brown oolitic limestone, 
locally rich of rests of sparitic bivalves, are present. Outcrop thickness: ca 100 m. (LOWER JURASSIC)

Palaeodasycladus limestones

TECTONIC UNITS DERIVING FROM THE LAGONEGRO BASIN

MONTE ARIOSO TECTONIC UNIT

Thin beds of black and red chert and brownish and red marly clay with intercalation of calcarenite and 
massive calcareous microrudite with white and light orange chert beds; at the base of the succession, an 
about 8 m thick red, green, and grey marly clayey thin-layered sequence is present (turbidite and pelagic 
sediments); maximum thickness: 30 m (FYR ). The age of FYR  has to be referred to the interval Albian – 1 1

lower Turonian (GALLICCHIO et al., 1996). Massive and graded calcareous breccia, organized in beds 
and banks with clasts reaching at maximum the width of 15 cm in cui, sometimes represented by 
fragments of rudists. Thin layers of laminated grey shale (turbidite deposits) are interbedded with the 
breccia; maximum thickness: ca 50 m (FYR ). To the top, laminated grey, brown, and reddish marly clays a

with intercalation of centimetric beds of calcarenite are present (pelagic and turbidite deposits) (FYR). 
(LOWER CRETACEOUS p.p. – OLIGOCENE ?)

Red Flysch

FYG

 Light-grey and greenish shale with intercalations of 10 to 60 cm thick beds of marls and marly limestone; 
the base of the formation is constituted of about 3 m of thin-bedded chert and grey shale (pelagic 
sediments). Maximum thickness: 400 m. (LOWER CRETACEOUS)

 Galestri Formation

Red and green chert, well-bedded in 2 to 10 cm thick layers (pelagic sediments), with rare intercalations 
of 40 to 60 cm thick beds of coarse-grained calcarenite (turbidites); San Fele lithofacies (SCANDONE, 
1967; 1972) (STS . In the lower part of the formation, it has been possible to observe an heteropic d)

passage to a 54 m thick lithofacies constituted of calcareous microrudite, calcarenite and grey shale, 
stratified in beds and banks which can reach a thickness of 4 m (turbidite deposits) (STS ). Measured da

thickness:  221 m. (JURASSIC)

Scisti silicei Formation

Grey and white dolostone with rare nodular chert in the upper portion of the succession (pelagic 
sediments); San Fele lithofacies (SCANDONE, 1967; 1972). Maximum thickness (measured at the 
western portion of Mt. Pierno, i.e. out of the sheet area): 200 m. (UPPER TRIASSIC)

Calcari con selci Formation

SLCd

GROPPA D’ANZI TECTONIC UNIT

Olistoliths

Red, green, and grey clay and marly clay, with a chaotic attitude and/or affected by intense deformation, 
with olistoliths and intercalations of quartz- and arkosic sandstone beds in the upper part of the 
succession (AV). The calcareous nannofossil associations indicate a time-span between the Aptian and 
the Albian-Cenomanian. An horizon with max thickness of 40 m made of whitish calcareous marls, 
associated to 3-4 cm thick beds of calcisiltite with nodular chert, marly limestone, and calcarenite 
(pelagic sediments and, in minor amount, turbidite deposits) is intercalated to the variegated clay (AV ). b

This lithofacies, sampled at Masseria Mastrogiacomo, has to be referred to the lower-middle Eocene: 
the calcareous nannofossil assemblages are indicative of the biozones NP12-NP14 due to the presence 
of Sphenolithus radians, Discoaster lodoensis and D. kuepperi; the planktonic foraminifera 
assemblages are characterized by the presence of Morozovella aragonensis, M. marginodentata, M. 
aequa, Acarinina spinnuloinflata. (LOWER CRETACEOUS – LOWER MIOCENE)

Olistoliths with max diameter of 300 m, constituted of: calcarenite and calcareous microrudite (fr), 
quartz-sandstone (fn), and arkosic sandstone (pd).

ARGILLE VARIEGATE GROUP

AV

TORRENTE RIFEZZE TECTONIC SUB-UNIT

Light yellow lithic sandstone, thin laminated grey silt, and dark grey silty clay, with thin intercalations of 
calcarenite (turbidite deposits), attributed to the member of Vallone Forluso. Maximum thickness: ca 20-
30 m. (UPPER BURDIGALIAN – SERRAVALIAN)

Serra Palazzo Formation

SASSANO - MONTE MATTINA TECTONIC SUB-UNIT

Coarse-grained quartzarenite, organized in 8-9 m thick banks and 30 to 80 cm thick beds, with 
decimetric interbedded layers of clayey marls (turbiditic deposits). Thickness: from few meters to ca. 300 
m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

PAA2

FYN

Medium- and fine-grained calcarenite with intercalations of marly limestone, marls and calcisiltite in 10 
to 40 cm thick beds (PDO). In the upper parte of the unit one can distinguish an about 80 m thick 
succession made of fine- to coarse-grained bedded, massive, graded, and laminated sandstone (Ta-c 
and Tb-c Bouma-type sequences), with intercalations of fine-grained calcarenite (Tc-e Bouma 
sequence), silt, marls and thin-laminated marly clay (turbidite deposits and pelagic sediments) (PDO ). a

Maximum thickness: 475 m. the calcareous nannofossil and planctonic foraminifera associations are 
scarcely significant; probably, the member PDOa has to be referred to the Aquitanian-Burdigalian based 
on nannofossil assemblages characterised by the presence of Helicosphaera mediterranea, H. carteri, 
Sphenolithus conicus, Sphenolithus cf. belemnos, S. abies; similarly, the planktonic foraminifera 
associations indicate the lower Miocene age based on the presence of Globigerinoides trilobus and 
Globoquadrina dehiscens. (UPPER OLIGOCENE – LOWER MIOCENE)

Paola Doce Formation

1 to 10 cm thick beds of black and red chert, with frequent intercalations of brownish and red marly clay 
(pelagic sediments) (FYR1); maximum thickness: ca 10 m; age: Albian – lower Turonian (GALLICCHIO et 
al., 1996). Grey, brown, and red laminated marly clay, with intercalations of both massive and graded 
calcarenite in decimetric beds (turbidite deposits and pelagic sediments) (FYR). To the top, calcareous 
breccia and medium- to fine-grained calcarenite with nodular chert and thin beds of red shale and chert 
(pelagic sediments and turbidite deposits) (FYR ); maximum thickness: 25 m. In locality L'Andriano, the a

base of the member FYR  might be referred to the middle Eocene based on the presence of Acarinina cf. a

spinuloinflata, Morozovella spinulosa, Morozovella cf. aequa, Planorotalites speudomenardii, but such 
an association could be reworked, since the uppermost part of this formation has been referred to the 
Oligocene (PESCATORE et al., 1999; SCANDONE, 1967, 1972). (LOWER CRETACEOUS p.p. - 
OLIGOCENE ?)

Red Flysch

FYG

Some meters of an intensely deformed thin-bedded succession of light-grey and greenish shale, marls 
and marly limestone (pelagic sediments). (LOWER CRETACEOUS)

Galestri Formation

SAN CHIRICO TECTONIC UNIT

4-8 cm thick beds of withish calcisiltite, with ondulate laminae and millimetric interlayers of calcareous 
marls; at several stratigraphic levels, medium- to fine-grained calcarenite in max 30 cm thick beds 
(pelagic sediments and turbidite deposits) (PAA ). To the south-west of Mt. Vulture (locality il Castello), 1

one can observe below the calcareous member some tens of meters of light yellow lithic sandstone, thin-
bedded grey silt, and grey silty clay, with intercalations of gray calcarenite in centimetric beds (turbidite 
deposits) (PAA ). The member PAA  has been sampled at Di Maio: the age of the analyzed samples is 2 1

lower Serravallian, probable zone MNN6a (after FORNACIARI et al., 1996). The planktonic foraminifera 
assemblages indicate the Orbulina suturalis/G. periphaeroronda zone (Orbulina universa subzone). 
(UPPER BURDIGALIAN - SERRAVALLIAN)

Serra Palazzo Formation

Coarse to medium-grained quartz-sandstone, organized in banks and decimetric beds, with thin layers 
of grey-greenish silty clay and marls. Maximum thickness: ca. 200 m. (LOWER-MIDDLE MIOCENE)

Numidian Flysch

FYN

Coarse to medium-grained light brown sandstone, with maximum 1 cm large clasts, organized in 
amalgamate and normal-graded beds with plano-parallel laminae; at different stratigraphic levels, 1 to 6 
m thick lens-shaped bodies of graded polygenic conglomerate are present, showing clasts with 
maximum width of 5 cm (turbidite deposits) (CVT ). Toward the top, one can observe for a thickness of 1

about  90 m thin beds of silt and marly clay (CVT ) with isolated olistoliths. Maximum thickness: 250 m. 2

(UPPER TORTONIAN – LOWER MESSINIAN)

 Olistoliths
Decametric blocks of mudstone of the Apennines Platform (pa) and bodies of chaotic variegated clay 
(av).
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AVb

CVT1

CVT2

AQ

RVM2a

SAD2

FYR1

FYR

FYRa

PAA1

PAA2

PDO

PDOa

STSd

STSda

FYR

FYR1

FYRa

SDIa

SAD2a

SBL

AR

L E G E N D

Amalgamated layers (60 - 70 cm thick) of fine-grained sandstones, yellowish in colour, with trough cross-
beds, lag deposit of shells, and in the upper part of the unit, centimetric intercalations of thin laminated 
silty clays (delta front deposits) (RVM ). Maximum thickness: 30 m. The calcareous nannofossil 5

assemblages found in the unit have been attributed to the zone MNN18 of RIO et al. (1990). (GELASIAN) RVM5

Casalino subsynthem

RVM4

RVM4a

Laminated grey to light blue silty-sandy clay (prodelta and continental platform deposits)  (RVM ). In the 4

upper part of the unit  (Monte Cervaro locatity) a sandy body, composed of planar cross-stratified 3-5 m 
thick beds with common alignments of shells at the base of the foresets (shoreface deposits) (RVM ). 4a

Maximum thickness: ~420 m. The calcareous nannofossil assemblages allowed to refer this 
stratigraphic succession (from west to east and from the bottom to the top) to the biozones MNN16a, 
MNN16b/17 of RIO et al. (1990). The same Pliocene interval has been recognized on the basis of the 
planktonic foraminifera: zone MPL5a, according to the scheme of CITA (1975, emended). (PIACENZIAN 
- GELASIAN)

RVM3

RVM2

RVM2b

RVM1

The unit include two coarsening-upward bodies (up to 50 m thick and ~3 km laterally continuous). 
Each body consists, for 16,70 thick, of massive clast-supported conglomerate, with large-scale 
planar cross-stratification and  intercalations of massive or laminated silt with marine macrofossils, 
overlain by 32 of massive clast-supported conglomerates in horizontal amalgamated beds 
(fan-delta deposits). Maximum thickness: 100 m.   (UPPER ZANCLEAN)

Serra Spinello subsynthem

Mass.a Quaglietta subsynthem

Calitri subsynthem

Cairano subsynthem

Medium-grained, horizontally laminated yellowish sandstones, with scattered marine  shells and 
intercalations of thin laminated silty clay sandstones. In Cairano locality a bed intercalation (60 cm thick) 
of rounded, matrix-supported, poorly- moderate sorted (max clast sizes: 10 cm), structureless 
conglomerate, with erosional base (  (RVM ). Maximum 3Shallow marine environment maybe within 50 m)
thickness: 30 m. The planktonic foraminifera: zone MP 5a, according to the scheme of CITA (1975, L
emended). (PIACENZIAN) 
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