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Coordinamento scientifico - Scientific coordination: M. Schie ella, P. Gi drea
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

gggﬁgz‘éllﬁgfaan?oel- Rilievi eseguiti negli anni 1994 - 1999 con contributo finanziario del Progetto GARG,

h nell’ambito della convenzione tra la Presidenza del Cosiglio dei Ministri - Servizio
Geological map Geologico ed il Consiglio Nazionale delle Ricerche.
of the Ofanto Basin 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 Universita
di Bari (Resp. F. Loiacono); Fondi di Ateneo ex-60% 2007 Universita della Basilicata
(Resp. M. Schiattarella).
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QUATERNARY UNITS

( Incipient units

Talus deposits: heterogeneous and heterometric gravity deposits (UCN,); landslide deposits with clues
of incipient activity: chaotic, heterogeneous-heterometric deposit (UCN,,); alluvial deposits: gravel and

uiD sand of present-day thalwegs (UCN,); eluvial-colluvial deposits: products of alteration in situ and fine-
grained sediments with variably-sized and shaped clasts (UCN,,). (UPPER PLEISTOCENE -
PRESENT)
V] Ancient lansdlide deposits
A Massive heterogeneous and heterometric deposits with sandy-clayey matrix and blocks (A). (UPPER
% PLEISTOCENE -HOLOCENE)
al, v
v

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
UIN and intercalated cross-bedded clayey-sandy lens-shaped beds (UIN,); eluvial-colluvial deposit:
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
(UIN,,). Age of volcanic deposits: 40.7+8.4 ka (BUETTNER et al., 2003). (UPPER PLEISTOCENE -

L HOLOCENE)

VOLCANIC UNITS OF THE MONTE VULTURE AND RELATED SEDIMENTARY BASINS

MONTICCHIO SUPERSYNTHEM

r 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

LGM 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)

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:
czC, rarely on the meter.

S. Andrea di Conza subsynthem
Clast-supported conglomerate with lens-shaped beds of brown-red sand (alluvial deposits) (CZC,,) and
strongly deformed red, grey, and green clays with isolated angular clasts and blocks of calcarenite, 1-2m
czC in diameter size (landslide deposits) (CZC,.,). Thickness: 1-2 m, for the alluvial deposits, and 5-6 m for
! 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,
travertine and conglomerate (SFS,,,). Thickness: few meters.

SFS,

Ponte Giulio subsynthem
Massive or cross-bedded matrix-supported conglomerate (alluvial deposits) (SFS,,), locally, travertine
with scattered pebbles (SFS,,,). Thickness: few meters.

SFS,

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,,).

SFS,

MONTE VULTURE SUPERSINTHEM

Barile synthem

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-
SBL 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.

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.,
FGG 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; GIANNANDREAET 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 DIATELLA 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 diAtella supersynthem separates
it from the overlying Monte Vulture units. (GELASIAN - CALABRIAN, LOWER PLEISTOCENE)

( 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
MSI Monte synthems and on the pre-Pliocene bedrock to the south of the Atella River. Maximum thickness:
250 m. (GELASIAN - CALABRIAN)

Difesa synthem

SDI It constitutes a wedge-shaped sedimentary body lying on both the Pliocene and pre-Pliocene units. The

2 lithofacies are formed by clast-supported dark-brown conglomerates, characterized by both massive
SDI 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
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.
(1990). (GELASIAN)

ARIANO IRPINO SUPERSYNTHEM

AR 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
AR 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
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)

Ruvo del Monte synthem

Casalino subsynthem
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
RVM silty clays (delta front deposits) (RVM,). Maximum thickness: 30 m. The calcareous nannofossil
9 assemblages found in the unit have been attributed to the zone MNN 18 of Rio et al. (1990). (GELASIAN)

RVM,

——3 Serra Spinello subsynthem
Laminated grey to light blue silty-sandy clay (prodelta and continental platform deposits) (RVM,). In the
upper part of the unit (Monte Cervaro locatity) a sandy body, composed of planar cross-stratified 3-5 m
RVM4 thick beds with common alignments of shells at the base of the foresets (shoreface deposits) (RVM,,).
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)

Mass.a Quaglietta 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)
RVM of rounded, matrix-supported, poorly- moderate sorted (max clast sizes: 10 cm), structureless
conglomerate, with erosional base (Shallow marine environment maybe within 50 m) (RVM,). Maximum
thickness: 30 m. The planktonic foraminifera: zone MPL5a, according to the scheme of CiTA (1975,
emended). (PIACENZIAN)

RVM Calitri subsynthem
§ 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-
supported massive and with concave cross-bedding conglomerate (fan-delta deposits) (RVM,,). Sands
RVM 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)

RVM

Cairano subsynthem

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

RVM 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)

Andretta synthem

SAD Vallicella subsynthem

z = 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
SAD coarse-grained sand (SAD,,) (delta front deposits). These two lithofacies contain marine bivalves. The
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
SAD deposits). (ZANCLEAN)

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
Ad and thin laminated sandy-silty beds. Maximum thickness: ca 100 m. (ZANCLEAN, PLIOCENE)
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MIOCENE UNITS UNCONFORMABLY LYING ON THE TECTONIC UNITS

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

Castelvetere Formation
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
about 90 m thin beds of silt and marly clay (CVT,) with isolated olistoliths. Maximum thickness: 250 m.
(UPPERTORTONIAN - LOWER MESSINIAN)

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

Cerreta - Bosco di Pietra Palomba sandstones
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)

SICILIDE TECTONIC UNIT

ARGILLE VARIEGATE GROUP

Monte Sant’Arcangelo Formation

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

TECTONIC UNITS OF THE APENNINIC PLATFORM

MONTE MARZANO - MONTI DELLA MADDALENA TECTONIC UNIT

Bio-lithoclastic limestone with rudists
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)

Palaeodasycladus limestones
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)

TECTONIC UNITS DERIVING FROM THE LAGONEGRO BASIN

MONTE ARIOSO TECTONIC UNIT

Red Flysch

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

Galestri Formation

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)

Scisti silicei 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
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
thickness: 221 m. (JURASSIC)

Calcari con selci 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)

GROPPA D’ANZI TECTONIC UNIT

TORRENTE RIFEZZE TECTONIC SUB-UNIT

ARGILLE VARIEGATE GROUP

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

SASSANO - MONTE MATTINA TECTONIC SUB-UNIT

Serra Palazzo Formation
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)

Numidian Flysch
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)

Paola Doce Formation

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,).
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)

Red Flysch

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

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

SAN CHIRICO TECTONIC UNIT

Serra Palazzo Formation

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),
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
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)

Numidian Flysch
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)
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