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13°20'  Longitude East of Greenwich ]4?20’ 14?40‘ 15%0' 1 5?20' 1 5?40‘ 16?00‘
‘:!B'{ | a N fibging / \ Strati hic bound 1. POST-OROGENIC DEPOSITS 4 10. SANNIO-MOLISE UNITS
ZEONIMNTS X o ratigraphic boundary . - q o - .
) ) , ) ) , , ) ) - ) . ) I 10 UNIVERSITA' DI TORINO TerraGeoLogica
a b c d Attitude of bedding Beach deposits and coastal plain alluvium (1s). Eluvial-colluvial deposits, red soils (1e). Numidian Flysch (4q). Yellowish quartzarenites in metric beds with thin interlayers of a3 \ _ . , : .
+ /A0 230 (o horizontal; b: vertical; c: upright; d: overturned) e 11 Recent and present-day river deposis (19). Terrestrial and/or marine terraces. Terraced brown shales (Langhian - Burdigalian). - Sant' Elena Flysch (10a2), Agnone Flysch (10a3) and Vallone Ferrato Flysch Dipartimento di Scienze della Terra 5 www.terrageologica.com
a 2’ Thrust and reverse fault (triangles on the lacustrine, fluvio-lacustrine and fluvial deposits of the major, fault-bounded intramontane s Morrone del Sannio and Corleto Perticara Formations (4bc). Alternating calcareous ad g:iga; g a:ltgggfygviffgggf:nﬁ;c.jcz?gﬁﬁ;e;g ;?alzggﬁzn:nzf :;?Q;Egoﬁjsrbolﬁgfjit'}?;g;
Sl o hanging wall); defined (a), inferred (b) basins (e.g. Fucino, Sulmona and Aterno) (1t). Lacustrine, fluvio-lacustrine, swamp and C microbreccias, calcarenites, calcilutites, red-green marls and shales. Grey-pink calcar a2 oy Messinian - late Terlonii)
a p  Normal fault (ticks on the hanging wall); tidal marsh deposits (11). Travertines (1tv). Terraced terrestrial deposits of the Tavoliere eous mudstones with interbedded calcarenites and light-coloured turbiditic calcilutites ’
T ——= defined (a), inferred (b) delle Puglie (Foggia-Cerignola area) (1ft). Moraines and fluvio-glacial deposits (1g). Pyro- and whitish clayey-silty marls with rare interlayers of dark shales, lithic sandstones and . . . i g
Tectonic detachment clastites, tuffs, tufites, interlayered pyroclastites and clastic deposits, volcanites of Mt. conglomerates (early Miocene - Oligocene?). Orby Ilpa Misxle a}nd Moartani v?l Cocchlar§ Farmation (1.0b1)' Alternat'lng whits 1 1 2
T R o Vulture (1p) (Holocene- Pleistocene). dat calcilutites, marly limestones anfj varicoloured pelites ﬂatg Tortonian - Serravallian). Fr_o- L . V E Z Z A N I A . F E S T A & F. G H I S E T T I
- Buried external thrust front of the Tusa Tufites and Corleto Perticara Formation (arenitic succession, 4at). Alterna- 16 solone and Longano Formations (10b2). Grey-greenish marls and marly shales with ’
Apenninic accretionary prism (C.N.R., 1983) 2. PLIO-PLEISTOCENE FOREDEEP ting sandstones, green tufites, marls and white marly limestones (early Miocene - late . rare arenaceous-calcarenitic intercalations, grading downwards to alternating calcilutites,
o, Fo el aca ;e 2 e uionane Formaton. Bish caysione (2) g el o Lpnerds 0 el Olgoceno) T esones s st e Ve Ttol T o Sog o n
1 Arrow orthogonal to the axial trace indicates the sands (Sands of Serracapriola, 2s), to littoral, fluvio-deltaic and terrestrial conglomer- 1 i N Flysch (4 - S T ) ; ; ’ 9 v .
4cm  Mt. Sant'Arcangelo Formation and Nocara Flysch (4cm). Atternating white micritic b1 calcarenites alternating with marly claystones and red-green marls (Serravallian - Lan-
dip of fold surface; curved arrow indicates over- ates (Campomarino Conglomerates, 2sc) and to reddish fanglomerates and sands with i " ia Bi " faci i i irudi- b3 . N i =
2 /X—L\_X_,\/ limestones ("Scaglia Bianca" facies), marly limestones and mudstones with rare calcirudi hian). Faeto and Serra Palazzo Formations (marly-clayey-arenitic member, 10b4) J . :
turned fold. travertines in the San Arcangelo Basin, in Basilicata (Sands and Conglomerates of 7 : ) . ) : gl : y-clayey ' :
Saire Sesl. B ]g Sy bl ol g 96) shd tic interlayers; alternating sandstones, grey-greenish claystones and limestones. This Alternating calcilutites and white marly limestones with intercalations of marls and sand-
Roset 4 —4—--_s— Buried fold axial trace b'e"al orr;eta, TS)- I asal CO?Q Onl‘e'g(elst('ru"'“’a;gtna;; onglomerates, 2c) an succession includes the "Calcari Cristallini" of Duronia (Molise region) and of Torrente stones and with basal layers of calcirudites and microconglomerates with nodular cherts
N egsiirgzu 2 —&—--—%— (1:anticline; 2: syncline) iocalcarenites are locally present (early Pleistocene - late Pliocene). Pietramonte (W of Baselice, Campania region) (Eocene - Late Cretaceous). (Tortonian - Serravallian). | —~| s =1
VA ) 10q
N— ) 3 3. TOP-THRUST BASINS 5. CALABRIDE UNITS <| <I — <I
\1 \\ Alluvial fan 599 Numidian Flysch (10q). Yellowish quartzarenites with rounded quartz grains and thin in- J d < d
Atessa Formation. Yellow sands (3as) grading upwards and laterally to bluish claystones Undifferentiated Metamorphic Unit of Timpa Rotalupo (5gg). Garnet gneisses, bio- terlayers of grey-greenish and brown marly claystones (Langhian - Burdigalian).
% Landslide deposits with rare sandy interlayers (3aa) (early Pleistocene - late Pliocene). tite gneisses, amphibolites and marbles.
—
Talus debris 6sa 6. LIGURIDE UNITS P 0 Macchiagodena, Sepino, Cercemaggiore and Monaci Formations (10d). Calcareous T
Castilenti Formation (3ba). Prevailing bluish claystones with interbedded sands and ) . . - . . microbreccias, bioclastic calcarenites and calcilutites with nodular cherts. "Flysch Rosso",
|5___5| Trace of geological section conglomerates (late - m,('dd/g P//ocene).g d Saraceno Forma_tlo_n (Eisa). AIternlatmg calc_arenltes andl calcilutites \?nthor.a re tufitic / Serra Funaro, Mt. Sidone, Monte Malomo and Sant'llario di Atella Formations J =
aiviing sandstones and thin interlayers of black-greenish and purple clayey maris (Oligocene - (10d1). Thinly bedded, alternating varicoloured marly claystones and grey-green-red
A OS2 A Prrets . . o o Late Cretaceous). d1 marls with thin intercalations of silicified calcarenites (early Miocene - Late Cretaceous).
z Ao e Mt. Coppe, Palombaro, Larino, Panni, Campobasso, Jelsi, Ariano Irpino, Ruvo
,I,N A del Monte, Potenza, s,t'gl,'a"c’ and Crago clastic successions. Bl paloareniios, . Ngre OSSN (56 RIS B g e St IRekinyets: oF JpRe-gheen 10e Coste Chiavarine and Mt. Calvello Formations (10e). Calcareous breccias and calcar- Scale 1:250.,000
conglomerates and calcirudites (8cc) grading upwards to bluish marly claystones (3ca) quartz siltites (Early Cretaceous). i enites with cherts in thin beds and nodules, grading upwards (Molise and Sannio re- $ ’
d to yellow sands and conglomerates (3cs) (middle - early Pliocene). ) . 4 ; ) P— - s BRCLITY MR ; m 2600 D 5 A0 12 20 Zom
an Frido Formation (6fr). Black phyllites with interlayers of quartzites; grey calcareous gions) to polygenic calcirudites with Rudistid fragments (Maastrichtian - Turonian). These Em= -
N Mts. Frentani Clastic-Evaporitic Succession, Mt. Castello and Ariano Irpino scalo 6fr  schists with interlayers of marbles and quartzites. Black cataclastic serpentinites and formations are correlative with the cherty calcarenites (Beds of Bella in Basilicata) at the
Evaporites, Bocche di Mezzana and Le Vicenne Conglomerates (3dg). Evaporites, greenish-bluish basalts (ophiolites, 60of). Disrupted blocks of the sedimentary succes- transition between the "Scisti Silicei" and "Galestri" Formations".
o i i i i iginally deposited above oceanic pillow basalts are locally preserved (e.g. Mezza- . ) ) - . . .
Silvi Ma gypsum arenites and conglomerates with gypsum clasts, sandstones and sands grading soangingly s ' - " = . 10f  Mt. Coppe Formation (10f). Flints and varicoloured siliceous limestones alternating with ’ .y
\ " to claystones (early Pliocene? - Messinian). Sandstones of Valli, San Bartolomeo in na, in the Basilicata region) with argilites, red and green radiolarites, red nodular lime- thick—be'g::fed detritic Iim(est2nes in the Montagnola di Frosolone and in the Sannic? ares L. VEZZANI' - Scientific supervision, geological editing and Field re s o
NSRS Galdo, Anzano di Puglia, San Giorgio la Molara, Villamaina and Altavilla Irpina. stones and white micritic limestones (*Maiolica fac.e_s), overlain by red-green-black sitty (early Turonian - Albian). This formation is correlative with the radiolarites with interlayers synthesis of published and unpublished geological maps listed in A. FESTA' (2004-2008) for the areas of north Basilicata, Sannio and
D~ Uy 4 Claystones of Celenza Valfortore. Coarse sandstones and conglomerates in thick argilites with quartzites interlayers (Early Cretaceous - Late Jurassic). of calcarenites of the Pignola-San Fele area ("Scisti Silicei). the cartographic references (see Sheet 2) Molise
S T beds (3ds) with intercalations of claystones, marly claystones and marls (Ufita River, 3da) grap. 2 .
. (Messinian - late Tortonian). 7a 7. LAZIO-ABRUZZ| AND CAMPANIA-LUCANIA UNITS 109 pesche Formation (10g). Dolomitic limestones and yellowish dolomites in beds 2-3 m F. GHISETT! . (2006-2007) for the areas of Abruzzo, Lazio and
: R Mor;}::rl]gvano 3ea Castelvetere, Gorgoglione, Perosa and Oriolo clastic succession (3ea). Alternating Syntectonic deposits of the foredeep (7a): Anversa degli Abruzzi and Tornimparte thick, with thin interla)./ers.of grey Iimestqnes with nodular chert§ (Montagnola di Frosolo- southern Ba§|llcata
25220 sandstones and claystones with channelled conglomerates and sandstones and with oli- Flysch (Messinian); Val Roveto and Pietraroja Flysch with megabreccias and basal ”e,z (Do%%er o lr-tatefz’]asg’_ci ‘Il’hlssforrpe}tlon can be correlated with the well-bedded dolo- Cartographic and mapping editor L. VEZZANI" (2004-2008) for the areas of Puglia, Basilicata, Sannio,
PR o ey g ; i i inian - mites wi ignola-San rea. ; i . . :
&\ stostromes of Liguride and Sicilide units; calcareous olistoliths (ol) up to thousand cubic y EpEaoRGNigangemecains [RengarenyiSen Megssimer Bracolas; or) (Massinians e e i A. FESTA' (with the contribution of F. GHISETTI and L. VEZZANI') Campania, Molise, Abruzzo and Lazio
v metres in size are locally present (Mt. Carruozzo) (Tortonian - Serravallian - Langhian?). Tortonian); Frosinone Flysch (late Tortonian).
: \ Lithotamnium and Bryozoan Calcarenites, Cusano, Longano, Cerchiara di Cala 1Tt QUTERABRUZZ] LINITS
Albidona Formation (3fa). Alternating sandstones and claystones with dm-thick beds =ryo ) VU ! . ! Ha- - Diparti i Sci - Universita di Tori 2-Te Logi
of whitish marls and polygenic conglomerates with prevailing sandy matrix (Langhian - bria, Bifurto and Piaggine-Raganello Formations (7bl). Grey bioclastic calcarenites 1129 Mmt. Porrara Flysch (11ag). Claystones with intercalations of blackish, bituminous, gyp- \1/ B'TammegtT - Sgéenﬁgf 2et|_)la_1rT§rra ltlfmversna ) Tetie 55 M:':?jg ;,i:je Christchurch 8014 (New Zealand)
Burdigalian? - Oligocene - middle - early Eocene?). with bryozoans and locally with basal horizons of purple and yellowish marls, grading up- siferous marls, tripolaceous pelites, diatomitic siltites and gypsum arenites, grading up- a g.perga gluso, 35 =1 e orino ( a) ) I f h.’ Hi@t logi . N o
wards to alternating marly limestones and microbreccias with lenses of paraconglomer- wards to alternating turbiditic sandstones and claystones with intercalations of conglom- e-mail: andrea.festa@unito.t; liviovezzani@fastwebnet.it e-Mmalancesca gniselieismrageoioglescomy wivw:lemageologica;corn
4. SICILIDE UNITS ates and intercalations of marly-silty shales and marls (Langhian - Burdigalian). erates (Messinian).
Varicoloured Scaly Clays ("Argille Scagliose", 4av). Tectonic mélange of red, green 7pC  Mts. Simbruini-Ernici, Marsica, Mt. Velino-Sirente, Montagna Grande, Mt. Mate- 115] 5 " " —_ -~ ;
and blackish claystones with internal chaotic structure, interbedded with flints and cherty se, Mt Camposauro, Mt. Marzano, Muro Lucano, Mt. Raparo and Mt. Pollino Bryjezonn qu thl!otamnu.:m Calearanitas: (1100, Detrltal,' biiGsia TmasloRee w.'t.h
- e, imikrelg. Sk o ' posauro, , ' paro 2 macroforaminifera, lithotamnium, bryozoans and corals, grading upwards to glauconitic
limestones (4a1), and tectonically interleaved with olistoliths of Mesozoic limestones and Units. Undifferentiated calcareous-dolomitic deposits, in carbonate platform facies (7pc) marls (middle - early Miocene) B U R | E D ST R U CT U R E O F T H E
1 Jower Miocene calcarenites derived from the units of the Lazio-Abruzzi and Campania-Lu- (Cretaceous - Late Triassic). .
i i ! ia-Basili- 11pt i
sanlagaipenataplatioms fxe: imestones of Bunta d I:ppe.sa githe _Calal?na Hasl Verbicaro Unit (7dv). Prevailing dolomites (early Lias - Late Triassic) overlain by cherty = Mt: Morrolne, Mt.' e, Plesaite, Mt" thella, WE s ere ar)d "IRocchette" C E N T RA L - S O U T H E R N A P E N N I N E S (I TA LY)
cata border). Along the eastern front of the Apennines the "Argille Scagliose" are cata- limest interbedded with dimented limest Early Cret Lias). basi Units. Undifferentiated calcareous succession in carbonate platform facies in the south- R L
clastically deformed (in blocks few dm to thousand cubic m in size) within the outermost Imestones Interbedded with rese .lm?ﬂ C .lr?es ones (t Farly Cretaceous - ias), basic ern Mt. Morrone, M. Porrara and Mr. Arazzecca, passing to facies of platform scarm (after Nicolai and Gambini, 2007)
17 di Foro and deepest th:ust sheets of the Se(\nnio-MoIis)e units and are tectonically interleaved with volcanites (Mt. Cerviero) and marls in "Scaglia” facies (Oligocene - Late Cretaceous). edge-proximal basin in the northern Mt. Morrone (11pt) (Cretaceous - late Lias). i B 0 25 km
529 gypsum and calcareous evaporites (Messinian) and with lower Pliocene calcarenites of the _ = & X / =
777 fop-thrust basins. Repeated imbrication of these chaotic and detached tectonic units de- s 8. ABRUZZI AND UMBRIA-MARCHE UNITS 12. LA QUEGLIA-COLLE MADONNA-TERAMO UNIT - . A \ //
— ﬁr;(gesrthe frontal duplex of the Apenninic accretionary prism. Syntectonic deposits of the foredeep: Lagg Flysch (§a), Gran Sasso, Tossicia, Rocga 12 Teramo Flysch (12a). Alternating sandstones and claystones grading upwards to clayey | |.* .- L'AQUIL e T : - 3
=7 ; Wu:,:,ma 5 Pia alnd Scontro_ne Flysch (8aa). Altt_arnatlng tu@ldltl_c sandstones and claystones with . marls (Vomano Marls) (early Pliocene - post-evaporitic Messinian). Forca di Penne- U
" 0" DIFERRUCCIO S:a‘sedlfngnted horizons of gypsum arenites (g), calcirudites and calcareous conglomerates La Queglia Flysch and "Gessoso-Solfifera” Formation (12b). Diatomitic marls with A
) ORTONA v nian). b silty-tufitic layers and black gypsiferous clayey marls, overlain by alternating pelites and ( é\?
= 5 TR\T v Orbulina Marls. Hemipelagic marls and calcareous marls (Messinian - late Tortonian). arenaceous turbidites (early Pliocene? - Messinian). P el e LS
- T H 1 " " T 1 H i
8 (9 o SIS oo S Blscla:;o, Marne o Cerogna™ s Mente Fiay Forfmatlon. Iay Tty yin Orbulina Marls and Bolognano Formation (12c). Glauconitic biocalcarenites with Lh®) < |
38 i =] ] N\ ) Cim’°d) Guerra cherts in thin beds and nodules, calcareous marls and bioturbated sandy marls, locally 12 ) . ) I ) L ” (o4
R AT S /&4 diRgis G = o S o glauconitic, interlayered with calcarenites and calcirudites (8bc) (middle - early Miocene) bryozoans and lithotamnium, grading upwards to grey Orbulina bearing mars (Messinian ﬁ *i [ Q
AR AN b = : = N o I\ N S D ), [P DA {az A ' ’ © - Serravallian). Calcareous succession in "Scaglia" and "Maiolica" facies, with intercala- | |.7.".Avézzaro’ . . . . . . glimona ‘ Q, 3
Q \‘f@_ K dP = : = ! : - - L : 8sb  Mt. Meta, Mt. Genzana, Mt. Cappucciata, Gran Sasso, Montagnone-Montagna d tions of calcareous rudites (Colle Madonna) (12d). Magmatic dykes are present on the | |*.- -~ - ® - - - - - 7 o q
€ a ‘~‘\ \ - o — 7b B — NN NS e ‘ ( A | ez g3, (L RN P 0. MUCCHIOLA | dei Fiori, Acquasanta and Mt. Sibillini Units. Undifferentiated Meso-Cenozoic carbo- west flank of La Queglia (*) (Eocene - Cretaceous). bk B Chae el ; .
[ NG e = st T Jarede- s Marina d SVito nate deposits in facies of platform scarp edge-proximal basin (8sb) (Paleogene - Late S S L ‘ J ‘ \e . §
\ > 3 ™ o ﬁzmm?? PN RS i ; ‘t Ch- ; I 1 Triassic). 13. MAIELLA AND MT. ALPIUNITS | e Tt > ) : e 9 h
o L Nins N p I/ o ONRRILO Chietino T g e e A A ra e A mmIA PAEEEEAATYE AFEFS B OAREBETRENY e e e e e - ; Q %
i N L J - =5 ﬁﬁmm X N Lo ap SRRSO Chetino 9. LAGONEGRO-SANNIO UNITS & (APULIA-ADRIATIC DEFORMED UNITS) ‘ % \ — 2
N T S 5 A = — Zi . a -~ =l LRGBS R, > )
& ¢ > i / 3 S O° 7o N 992 nGalestri" Formation (9ga). Alternating brown, thinly-bedded argillites and pink calcilu- Montefino and Cellino Formations (13a). Turbiditic sandstones and claystones with in- | |-« - e e e v e e e GARGANO ’
aV 'lf ~ . )@ﬁ : f @ tites with intercalations of grey marls and calcareous microbreccias (central-southern Ba- tercalations of polygenic breccias, grading upwards to grey-bluish marly clays (shelf fa- R NN
2 2 \ > [ N o — ¢ P DI CAVALLUCCIO silicata region). Cherty calcarenites (Beds of Bella) with olistoliths (ol) of Mesozoic lime- cies) in outcrop between the Pescara and Tordino Rivers only (early Pliocene). | |-~ .. 4 ¢
W P73 X Ea e T 6° 7 ) stones (north-western Basilicata region) (Early Cretaceous). 13f TERQSINONE |« s v oo e TN -
WHE 2
B i 4 - % = : N o . 9ss Maiella Flysch (13f). Turbiditic succession of sandstones and claystones with basal I e e " e o ol = \ n B adon \
2y \ N c ¥ o 7 ) : FossacesiaMaring ~am_ _ "Scisti silicei" (9ss). Red-green radiolarites in cm-thick beds with thin interlayers of sili- conglomerates and calcareous breccias (Roccacaramanico and Palena Conglomer- e T el e T T T P) , - = W
\ N\ = ’ T ke cified microbreccias (Lagonegro-Mt. Sirino area). Radiolarites with interlayers of calcare- ates) (early Pliocene). s
; 5 g pc BN e F ol b v\-,,,l,/,.,,\\ nites in the Pignola-San Fele area (Cretaceous - Jurassic). AN
3 . = 7o N o 233 . dlséng}o A 9cs 13gs  nGessoso-Solfifera" Formation (13gs). Marls and marly limestones, bituminous tripo- | |77 \
o?;n ; 7 3 2 . 2 N\ Marina Cherty Limestones (9cs). Grey micritic limestones in cm-metre thick beds, with nodular laceous marls with intercalations of glauconitic calcarenites, gypsiferous tripolaceous | | =~ oo .Foeel A 7000 /\
q — ] A Qi Merzo & C .- cherts (Lagonegro-Mt. Sirino area). Well-bedded dolomites with cherts in the Pignola-San marls grading upwards to graded siltites and pelites with oligotypical foraminifera assem- | | . L i
{ 2 3 Fele area (Jurassic - Late Triassic). blages and ostracods ("Lago-Mare" marls) (Messinian). B
- N .” ; } . . . _ 18ma Alpi Calcarenites and Conglomerates (13ma). Grey biocalcarenites with interca- Formia Trani
: ’ Staz i Casalbording Mt. Facito Formation (9mf). Alternating claystones, silty marls and sandstones with lations of blackish calcilutites and clayey-silty marls (early Messinian), grading upwards 5
- X intercalations of reefal limestones (Middle Triassic). to well-cemented polygenic conglomerates, calcarenites and quartz-rich sandstones with RS
‘ : PADERCI b, — oblique lamination (Messinian). .
—— T Porto di Vasto 13bo . .
bR s© DELLAPENNA Bolognano Formation (13bo). Biodetrital limestones, locally glauconitic, with bryozoans Thrast "frond 'of the Lazio:Abruzel u
g and Campania-Lucania carbonate
1N\ 5553 g M2d Penna and oysters, grading upwards to marls and calcareous marls with Orbulina and to bioclas- platform g L ) -
NN 3 Ang NN FABCEREERA tic calcarenites with lithotamnium (Tortonian - early Miocene). ) )
7bl ’. A S ) e vIGNOLA 13pt Bur.leq thrust front of the Apulia- MURGE
Bl 3% M= q Undifferentiated Meso-Cenozoic calcareous succession in carbonate platform facies in =l s m’;:ﬁ'; %fg;i":;g ﬂ?ﬁﬁgums)
0 \N\p2k y the Mt. Alpi and southern Maiella, passing to basinal facies in the northern Maiella (13pt) o ) . NAPOLI
= (Oligocene - late Malm). i Buried outer front of the Apenninic X o
. ’ e accretionary prism Vesuvio N
> \{ —r ™
g R 142 14, CASOLI UNIT - Buredthrustand reverse faut -
A N o N . 5 5 " (triangles on the hanging wall) di Puglia
=0 35, TAG 3 JASTO Torrente Lajo Flysch (14a). Claystones and marly claystones with rare intercalations of SALERNO 9 =
ge's 5 S B\ e tnadiasto turbiditic sandstones (early Pliocene). Buried normal fault 7
R s i (rectangles on the hanging wall) A
\’;"’3 SIS RA
o ) a S S5 Autostello 15a1 15, APULIA FORELAND Outcropping Units of the  Lazio- - §l W =
= 77 Matbic >D4ph ™ 3 Gravina Calcarenites (15a1). Yellowish bioclastic calcarenites with rare clayey inter- Abruzzi and Gampania-Lucania car- A \7/0 =
> iz : N~ layers (early Pleistocene) bonatg platform represented in the £
$ — e — a = Y y 4 geological map ~ o
G 5 ¥ = SSalvo
o ! 15a2 Apulia-Adriatic carbonate platform %
NN 0 (Wiailia, Gasol and Mt Alpi Units) % S "
| AR SVt I Apricena Calcarenites (15a2). Grey-yellowish biodetrital imestones (late Miocene). , Z . Metaponto
astiane | . ] Apulia Foreland 54 o 10, "
! ass2Cutella (Tremiti Islands, Gargano, Murge) 7
Staz di Montenero- 15pt 3 T ¢ oilcal i \9
crall I I lon
= iy Undifferentiated Mesozoic calcareous succession in carbonate platform facies (15pt) \/3\ Acsiorgeelogiaslsectio GQ
L "Petacciato - .
(Cretaceous - Jurassic). CONTOURS (in metres) TO THE
15pn TOP OF THE BURIED MESOZOIC-TERTIARY CARBONATES
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OF THE CENTRAL-SOUTHERN
APENNINES (ITALY)
LEGEND

1. POST-OROGENIC DEPOSITS

Beach deposits and coastal plain alluvium (1s). Eluvial-colluvial deposits, red soils (1€).
Recent and present-day river deposits (1f). Terrestrial and/or marine terraces. Terraced
lacustrine, fluvio-lacustrine and fluvial deposits of the major, fault-bounded intramontane

tv basins (e.g. Fucino, Sulmona and Aterno) (1t). Lacustrine, fluvio-lacustrine, swamp and

tidal marsh deposits (11). Travertines (1tv). Terraced terrestrial deposits of the Tavoliere
delle Puglie (Foggia-Cerignola area) (1ft). Moraines and fluvio-glacial deposits (1g). Pyro-
clastites, tuffs, tufites, interlayered pyroclastites and clastic deposits, volcanites of Mt.
Vulture (1p) (Holocene- Pleistocene).

2. PLIO-PLEISTOCENE FOREDEEP

Mutignano Formation. Bluish claystones (2a) grading laterally and upwards to yellow
sands (Sands of Serracapriola, 2s), to littoral, fluvio-deltaic and terrestrial conglomer-
ates (Campomarino Conglomerates, 2sc) and to reddish fanglomerates and sands with
travertines in the San Arcangelo Basin, in Basilicata (Sands and Conglomerates of

sC

]c Serra Corneta, 2cs). Basal conglomerates (Turrivalignani Conglomerates, 2c) and

biocalcarenites are locally present (early Pleistocene - late Pliocene).

3 3. TOP-THRUST BASINS

Atessa Formation. Yellow sands (3as) grading upwards and laterally to bluish claystones

|as With rare sandy interlayers (3aa) (early Pleistocene - late Pliocene).

3ba

Castilenti Formation (3ba). Prevailing bluish claystones with interbedded sands and
conglomerates (late - middle Pliocene).

Mt. Coppe, Palombaro, Larino, Panni, Campobasso, Jelsi, Ariano Irpino, Ruvo

—]cs del Monte, Potenza, Stigliano and Craco clastic successions. Basal calcarenites,

conglomerates and calcirudites (3cc) grading upwards to bluish marly claystones (3ca)
€ and to yellow sands and conglomerates (3cs) (middle - early Pliocene).

Mts. Frentani Clastic-Evaporitic Succession, Mt. Castello and Ariano Irpino scalo

3 Evaporites, Bocche di Mezzana and Le Vicenne Conglomerates (3dg). Evaporites,

gypsum arenites and conglomerates with gypsum clasts, sandstones and sands grading

to claystones (early Pliocene? - Messinian). Sandstones of Valli, San Bartolomeo in
da Galdo, Anzano di Puglia, San Giorgio la Molara, Villamaina and Altavilla Irpina.
Claystones of Celenza Valfortore. Coarse sandstones and conglomerates in thick

3ea

beds (3ds) with intercalations of claystones, marly claystones and marls (Ufita River, 3da)
(Messinian - late Tortonian).

Castelvetere, Gorgoglione, Perosa and Oriolo clastic succession (3ea). Alternating
sandstones and claystones with channelled conglomerates and sandstones and with oli-
stostromes of Liguride and Sicilide units; calcareous olistoliths (ol) up to thousand cubic
metres in size are locally present (Mt. Carruozzo) (Tortonian - Serravallian - Langhian?).

3fa

Albidona Formation (3fa). Alternating sandstones and claystones with dm-thick beds
of whitish marls and polygenic conglomerates with prevailing sandy matrix (Langhian -
Burdigalian? - Oligocene - middle - early Eocene?).

4av

4. SICILIDE UNITS

Varicoloured Scaly Clays ("Argille Scagliose", 4av). Tectonic mélange of red, green

and blackish claystones with internal chaotic structure, interbedded with flints and cherty

limestones (4a1), and tectonically interleaved with olistoliths of Mesozoic limestones and
al Jower Miocene calcarenites derived from the units of the Lazio-Abruzzi and Campania-Lu-

cania carbonate platforms (e.g. Limestones of Punta d'Appesa at the Calabria-Basili-

4bc

4at

4cm

]

599

Bsa

6cn

6fr

oy

7a

7bl

7pc

7dv

8

8bc

8sb

9ga

Oss

9cs

9mf

cata border). Along the eastern front of the Apennines the "Argille Scagliose" are cata-
clastically deformed (in blocks few dm to thousand cubic m in size) within the outermost
and deepest thrust sheets of the Sannio-Molise units and are tectonically interleaved with
gypsum and calcareous evaporites (Messinian) and with lower Pliocene calcarenites of the
top-thrust basins. Repeated imbrication of these chaotic and detached tectonic units de-
fines the frontal duplex of the Apenninic accretionary prism.

Numidian Flysch (4q). Yellowish quartzarenites in metric beds with thin interlayers of
brown shales (Langhian - Burdigalian).

Morrone del Sannio and Corleto Perticara Formations (4bc). Alternating calcareous
microbreccias, calcarenites, calcilutites, red-green marls and shales. Grey-pink calcar-
eous mudstones with interbedded calcarenites and light-coloured turbiditic calcilutites
and whitish clayey-silty marls with rare interlayers of dark shales, lithic sandstones and
conglomerates (early Miocene - Oligocene?).

Tusa Tufites and Corleto Perticara Formation (arenitic succession, 4at). Alterna-
ting sandstones, green tufites, marls and white marly limestones (early Miocene - late
Oligocene).

Mt. Sant'Arcangelo Formation and Nocara Flysch (4cm). Alternating white micritic
limestones ("Scaglia Bianca" facies), marly limestones and mudstones with rare calcirudi-
tic interlayers; alternating sandstones, grey-greenish claystones and limestones. This
succession includes the "Calcari Cristallini" of Duronia (Molise region) and of Torrente
Pietramonte (W of Baselice, Campania region) (Eocene - Late Cretaceous).

5. CALABRIDE UNITS

Undifferentiated Metamorphic Unit of Timpa Rotalupo (5gg). Garnet gneisses, bio-
tite gneisses, amphibolites and marbles.

6. LIGURIDE UNITS

Saraceno Formation (6sa). Alternating calcarenites and calcilutites with rare tufitic
sandstones and thin interlayers of black-greenish and purple clayey marls (Oligocene -
Late Cretaceous).

Crete Nere Formation (6cn). Blackish-bluish argillites with interlayers of light-green
quartz siltites (Early Cretaceous).

Frido Formation (6fr). Black phyllites with interlayers of quartzites; grey calcareous
schists with interlayers of marbles and quartzites. Black cataclastic serpentinites and
greenish-bluish basalts (ophiolites, 60f). Disrupted blocks of the sedimentary succes-
sion originally deposited above oceanic pillow basalts are locally preserved (e.g. Mezza-
na, in the Basilicata region) with argillites, red and green radiolarites, red nodular lime-
stones and white micritic limestones ("Maiolica" facies), overlain by red-green-black silty
argillites with quartzites interlayers (Early Cretaceous - Late Jurassic).

7. LAZIO-ABRUZZI AND CAMPANIA-LUCANIA UNITS

Syntectonic deposits of the foredeep (7a): Anversa degli Abruzzi and Tornimparte
Flysch (Messinian); Val Roveto and Pietraroja Flysch with megabreccias and basal
calcareous conglomerates (Renga and San Massimo Breccias, 7ar) (Messinian - late

a Tortonian); Frosinone Flysch (late Tortonian).

Lithotamnium and Bryozoan Calcarenites, Cusano, Longano, Cerchiara di Cala-
bria, Bifurto and Piaggine-Raganello Formations (7bl). Grey bioclastic calcarenites
with bryozoans and locally with basal horizons of purple and yellowish marls, grading up-
wards to alternating marly limestones and microbreccias with lenses of paraconglomer-
ates and intercalations of marly-silty shales and marls (Langhian - Burdigalian).

Mts. Simbruini-Ernici, Marsica, Mt. Velino-Sirente, Montagna Grande, Mt. Mate-
se, Mt Camposauro, Mt. Marzano, Muro Lucano, Mt. Raparo and Mt. Pollino
Units. Undifferentiated calcareous-dolomitic deposits, in carbonate platform facies (7pc)
(Cretaceous - Late Triassic).

Verbicaro Unit (7dv). Prevailing dolomites (early Lias - Late Triassic) overlain by cherty
limestones interbedded with resedimented limestones (Early Cretaceous - Lias), basic
volcanites (Mt. Cerviero) and marls in "Scaglia" facies (Oligocene - Late Cretaceous).

8. ABRUZZI AND UMBRIA-MARCHE UNITS

Syntectonic deposits of the foredeep: Laga Flysch (8a), Gran Sasso, Tossicia, Rocca

& Pia and Scontrone Flysch (8aa). Alternating turbiditic sandstones and claystones with
resedimented horizons of gypsum arenites (g), calcirudites and calcareous conglomerates
(Messinian).

ai

Orbulina Marls. Hemipelagic marls and calcareous marls (Messinian - late Tortonian).
Bisciaro, "Marne con Cerrogna" and Monte Fiore Formation. Marly limestones with
cherts in thin beds and nodules, calcareous marls and bioturbated sandy marls, locally
glauconitic, interlayered with calcarenites and calcirudites (8bc) (middle - early Miocene).

Mt. Meta, Mt. Genzana, Mt. Cappucciata, Gran Sasso, Montagnone-Montagna
dei Fiori, Acquasanta and Mt. Sibillini Units. Undifferentiated Meso-Cenozoic carbo-
nate deposits in facies of platform scarp edge-proximal basin (8sb) (Paleogene - Late
Triassic).

9. LAGONEGRO-SANNIO UNITS

"Galestri" Formation (9ga). Alternating brown, thinly-bedded argillites and pink calcilu-
tites with intercalations of grey marls and calcareous microbreccias (central-southern Ba-
silicata region). Cherty calcarenites (Beds of Bella) with olistoliths (ol) of Mesozoic lime-
stones (north-western Basilicata region) (Early Cretaceous).

"Scisti silicei" (9ss). Red-green radiolarites in cm-thick beds with thin interlayers of sili-
cified microbreccias (Lagonegro-Mt. Sirino area). Radiolarites with interlayers of calcare-
nites in the Pignola-San Fele area (Cretaceous - Jurassic).

Cherty Limestones (9cs). Grey micritic limestones in cm-metre thick beds, with nodular
cherts (Lagonegro-Mt. Sirino area). Well-bedded dolomites with cherts in the Pignola-San
Fele area (Jurassic - Late Triassic).

Mt. Facito Formation (9mf). Alternating claystones, silty marls and sandstones with
intercalations of reefal limestones (Middle Triassic).
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10. SANNIO-MOLISE UNITS

Sant' Elena Flysch (10a2), Agnone Flysch (10a3) and Vallone Ferrato Flysch
(10a4). Alternating claystones and sandstones with horizons of arenitic turbidites in me-
tric beds, locally with calcarenitic-calciruditic intercalations and calcareous olistoliths (ol)
(early Messinian - late Tortonian).

Orbulina Marls and Montenero Val Cocchiara Formation (10b1). Alternating white
calcilutites, marly limestones and varicoloured pelites (late Tortonian - Serravallian). Fro-
solone and Longano Formations (10b2). Grey-greenish marls and marly shales with
rare arenaceous-calcarenitic intercalations, grading downwards to alternating calcilutites,
marly limestones and claystones (early Messinian - Tortonian). Tufillo and Gamberale-
Pizzoferrato Formations (10b3). Prevailing calcirudites and thickly-bedded bioclastic
calcarenites alternating with marly claystones and red-green marls (Serravallian - Lan-
ghian). Faeto and Serra Palazzo Formations (marly-clayey-arenitic member, 10b4).
Alternating calcilutites and white marly limestones with intercalations of marls and sand-
stones and with basal layers of calcirudites and microconglomerates with nodular cherts
(Tortonian - Serravallian).

Numidian Flysch (10q). Yellowish quartzarenites with rounded quartz grains and thin in-
terlayers of grey-greenish and brown marly claystones (Langhian - Burdigalian).

Macchiagodena, Sepino, Cercemaggiore and Monaci Formations (10d). Calcareous
microbreccias, bioclastic calcarenites and calcilutites with nodular cherts. "Flysch Rosso",
Serra Funaro, Mt. Sidone, Monte Malomo and Sant'llario di Atella Formations
(10d1). Thinly bedded, alternating varicoloured marly claystones and grey-green-red
marls with thin intercalations of silicified calcarenites (early Miocene - Late Cretaceous).

Coste Chiavarine and Mt. Calvello Formations (10e). Calcareous breccias and calcar-
enites with cherts in thin beds and nodules, grading upwards (Molise and Sannio re-
gions) to polygenic calcirudites with Rudistid fragments (Maastrichtian - Turonian). These
formations are correlative with the cherty calcarenites (Beds of Bella in Basilicata) at the
transition between the "Scisti Silicei" and "Galestri" Formations".

Mt. Coppe Formation (10f). Flints and varicoloured siliceous limestones alternating with
thick-bedded detritic limestones in the Montagnola di Frosolone and in the Sannio area
(early Turonian - Albian). This formation is correlative with the radiolarites with interlayers
of calcarenites of the Pignola-San Fele area ("Scisti Silicei").

Pesche Formation (10g). Dolomitic limestones and yellowish dolomites in beds 2-3 m
thick, with thin interlayers of grey limestones with nodular cherts (Montagnola di Frosolo-
ne) (Dogger - Late Triassic). This formation can be correlated with the well-bedded dolo-
mites with cherts of the Pignola-San Fele area.

11. OUTER ABRUZZ| UNITS

Mt. Porrara Flysch (11ag). Claystones with intercalations of blackish, bituminous, gyp-
siferous marls, tripolaceous pelites, diatomitic siltites and gypsum arenites, grading up-
wards to alternating turbiditic sandstones and claystones with intercalations of conglom-
erates (Messinian).

Bryozoan and Lithotamnium Calcarenites (11bl). Detrital, bioclastic limestones with
macroforaminifera, lithotamnium, bryozoans and corals, grading upwards to glauconitic
marls (middle - early Miocene).

Mt. Morrone, Mt. Porrara, Pizzalto, Mt. Rotella, Mt. Arazzecca and "Rocchette"
Units. Undifferentiated calcareous succession in carbonate platform facies in the south-
ern Mt. Morrone, Mt. Porrara and Mt. Arazzecca, passing to facies of platform scarp
edge-proximal basin in the northern Mt. Morrone (11pt) (Cretaceous - late Lias).

12. LA QUEGLIA-COLLE MADONNA-TERAMO UNIT

Teramo Flysch (12a). Alternating sandstones and claystones grading upwards to clayey
marls (Vomano Marls) (early Pliocene - post-evaporitic Messinian). Forca di Penne-
La Queglia Flysch and "Gessoso-Solfifera" Formation (12b). Diatomitic marls with
silty-tufitic layers and black gypsiferous clayey marls, overlain by alternating pelites and
arenaceous turbidites (early Pliocene? - Messinian).

Orbulina Marls and Bolognano Formation (12c). Glauconitic biocalcarenites with
bryozoans and lithotamnium, grading upwards to grey Orbulina bearing marls (Messinian
- Serravallian). Calcareous succession in "Scaglia" and "Maiolica" facies, with intercala-
tions of calcareous rudites (Colle Madonna) (12d). Magmatic dykes are present on the
west flank of La Queglia (*) (Eocene - Cretaceous).

13. MAIELLA AND MT. ALPI UNITS
(APULIA-ADRIATIC DEFORMED UNITS)

Montefino and Cellino Formations (13a). Turbiditic sandstones and claystones with in-
tercalations of polygenic breccias, grading upwards to grey-bluish marly clays (shelf fa-
cies) in outcrop between the Pescara and Tordino Rivers only (early Pliocene).

Maiella Flysch (13f). Turbiditic succession of sandstones and claystones with basal
conglomerates and calcareous breccias (Roccacaramanico and Palena Conglomer-
ates) (early Pliocene).

"G »so-Solfifera" Formation (13gs). Marls and marly limestones, bituminous tripo-

13ma

13bo

13pt

14a

15at1

15a2

15pt

15pn

laceous marls with intercalations of glauconitic calcarenites, gypsiferous tripolaceous
marls grading upwards to graded siltites and pelites with oligotypical foraminifera assem-
blages and ostracods ("Lago-Mare" marls) (Messinian).

Mt. Alpi Calcarenites and Conglomerates (13ma). Grey biocalcarenites with interca-
lations of blackish calcilutites and clayey-silty marls (early Messinian), grading upwards
to well-cemented polygenic conglomerates, calcarenites and quartz-rich sandstones with
oblique lamination (Messinian).

Bolognano Formation (13bo). Biodetrital limestones, locally glauconitic, with bryozoans
and oysters, grading upwards to marls and calcareous marls with Orbulina and to bioclas-
tic calcarenites with lithotamnium (Tortonian - early Miocene).

Undifferentiated Meso-Cenozoic calcareous succession in carbonate platform facies in
the Mt. Alpi and southern Maiella, passing to basinal facies in the northern Maiella (13pt)
(Oligocene - late Malm,).

14. CASOLI UNIT

Torrente Lajo Flysch (14a). Claystones and marly claystones with rare intercalations of
turbiditic sandstones (early Pliocene).

15. APULIA FORELAND

Gravina Calcarenites (15a1). Yellowish bioclastic calcarenites with rare clayey inter-
layers (early Pleistocene).

Apricena Calcarenites (15a2). Grey-yellowish biodetrital limestones (late Miocene).

Undifferentiated Mesozoic calcareous succession in carbonate platform facies (15pt)
(Cretaceous - Jurassic).

Basalts of Punta delle Pietre Nere (15pn). Basalts associated with anhydrites and
evaporitic limestones (Triassic?).
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|P-eP |:| Plio-Pleistocene foredeep succession . = Buried thrust front of the Apulia-Adriatic carbonate platform
. . - ) — (Maiella, Casoli and Mt. Alpi Units)
13-14 |:| Maiella, Casoli and Mt. Alpi Units (early Pliocene - late Malm)
15 |:| Apulia Foreland (early Pliocene - Jurassic) " ~=" Buried outer front of the Apenninic accretionary prism

The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.



Section 3, Geological-Structural Map of the Central-Southern Apennines (Italy)
Geological Society of America Special Paper 469

Geology and Tectonic Evolution of the Central-Southern Apennines, Italy

By Livio Vezzani, Andrea Festa, and Francesca C. Ghisetti

©2010 The Geological Society of America. All rights reserved.

la Montagnola Trivento

Tufillo

ssw . Mt | MATESE . Macchiagodena
2.54 San Angelo d'Alife t. lanara Roccamandolfi Lentella
v \ | Staz. San Angelo /N \ ‘ / ‘ I San Salvo
o~ 10d
— .o 0a2 9US 10d1 10b3 av_7 10a4 Y, 3dg 3dg g
3 , U . - <2y day _—— 7 1 / 10a3 101 1023 4 1024 9 10a4 309 P 7
N w S GRS i e
SSe S S P — ”/ A
0+== S 7pc S\ 7pc V w 063 g — _ —— /‘_
S SN Oe 0d 5
—_ e . 10a3 10a3 0d1 P-eP
— 106 / / / / \ y — v
= 10 /
-2.54
7
15

km -5+

UNDIFFERENTIATED BURIED SUCCESSIONS

13-14 |:| Maiella, Casoli and Mt. Alpi Units (early Pliocene - late Malm)
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The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.
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The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.
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The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.
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The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.
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The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.
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The white line separates the upper parts of the cross-section with geometry of structures directly
extrapolated from outcrops. Structures below the line from seismic and borehole data.

Top of buried Maiella, Casoli and Mt. Alpi Units after Vezzani, Ghisetti and Festa (2004) for section
n. 3 and after Nicolai and Gambini (2007) for all other sections.
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