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2 I:l Middle Pleistocene to Holocene Western Marsica-Meta Unit:
continental and marine deposits b b - Lower Messinian siliciclastic flysch deposits
i 74 b Lower Pleistocene marine deposits: a a - Mesozaic-Tertiary platform-to-basin carbonates
)it p : aE b - regressive sands and conglomerates Gran Sasso-Genzana and Montagna del Fiori Units:
g a - marine clays and silty clays b - b - Lower Messinian siliciclastic ﬂgsch deposits
2 D Villafranehian deposits a a - Mesozolic-Tertiary platform-to-basin carbonates
b ¢ pas!
40 Morrone-Porrara Unit:
< : b - b - Messinian siliciclastic flysch deposits
) % - Pliocene thrust-top deposits a a - Mesozoic-Tertiary platform-to-basin carbonates
M7 & , ) Queglia Unit:
=\ - Torrente Calaggio Chaotic Complex b - b - Upper Messinian-Lower Pliocene siliciclastic fiysch depoasits
C Aty N a a - Mesozoic-Tertiary platform-to-basin carbonates
| 774 - i - Miocene thrust-top deposits Majella Unit:
/‘ 785, N b b - Lower Pliacene siliciclastic flysch deposits
(T - San Bartolomeo Sandstone: _a a - Mesozoic-Tertiary platform-to-basin carbonates
Uppermost Tortonian-Messinian thrust-top deposits
’ B - Sannio Unit: Pliocene marly clays of the Casoli Units
DEC/*+ o Lower Cretaceous-middle Miocene basinal deposits
i Molise Units: === Buried front of the Appennine thrust sheets
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HOLOCENE CONTINENTAL DEPOSITS = \;A ,,,,{/" = i
C. pa a5 il i o
Alluvial deposits. HOLOCENE = Y N . Ay '\
‘\\ ) Eg :
o b ) 23 4L o .
gc  Eluvial, colluvial and subaerial talus deposits andslides including rock N e 2 3
avalanches; reworked glacial deposits. HOLOCENE : e\A4 E
e g 5
PLEISTOCENE CONTINENTAL DEPOSITS / R
- "
Red soils. UPPER(?) PLEISTOCENE in ) e A

Ls  Alluvial deposits, landslides including rock avalanches : e E
MIDDLE-UPPER PLEISTOCENE p.p. 7 “\\ Y
Lacustrine deposits. MIDDLE PLEISTOCENE 4 5

A0
LOWER PLEISTOCENE MARINE DEPOSITS UNCONFORMABLY OVERLYING THE MAJELLA UNIT . !

Mutignano Formation J
Outer-shelf clays and silty clays with sporadic intercalations of thin sandstone layers. Planktic foram associations belonging /
to the G. inflata and G. cariacoensis Zones. N2

MUT LOWER PLEISTOCENE (Gelasian p.p. -Calabrian) Nare
UPPER MIOCENE BASINAL DEPOSITS UNCONFORMABLY OVERLYING THE MOLISE NAPPE

Palena Formation J
Basinal clays and silty clays with subordinate intercalations of fine-grained turbidite sandstones. In the lower part, discontinuous layers of 2 2 S
redeposited gypsum (PALa) and thick beds of pebbly conglomerates grading upwards into granule conglomerates and coarse-grained sandsto-

PALD s (PALb). In the clays, a well diversified brackish-water ostracofauna (Loxocorniculina djafarovi, Candona venusta, Leptocythere spp.,

Cyprideis spp., Candona sp.) referable to the L. djaffarovi Zone of Grossi et al. 2011. 716 e . 790"
MESSINIAN p.p. ("Lago-Mare" interval) 3 C o7f 554(3.
PORRARA UNIT — A e & it
Fucoid Marl i R
Porrara Flysch Thin-bedded hemipe- . w Sy
Fine- to medium-grained }urbidite sandstones. In the lower portion, usually barren, few specimens of Cyprideis and Candona associated with lagic marly limestones 8 .}' b, 62” i
POF  badly preserved upper Mlocen?_planktlc forams. and greenish marls containing 28~ W e
MESSINIAN p.p. ("Lago-Mare" interval) radiolarians, sponge  spicules, 5
calcisphaerulids and a planktic foram = /\‘, : o e e b
Porrara Carbonates association dominated by Hedbergella, S = N
Platform interior carbonates with a fossil assemblage (Salpingoporella dinarica, Sabaudia minuta, Vercorsella scarsellai and Cuneolina gr. Ticinella and Globigerinelloides. Thin intercala- 3/ e 917 RN R S,
c_ampos_aurfr) indic_ativeg of_ the S. dir_rarica Z_or_le. In disconformi?y a dee_pening-up sequence of ramp _carbonates ('vuggy Iimt_as!ones an_d tions of fine-grained bioclastic turbidites and iy n/reﬂeﬂa sca °r62z,-,,

poc  bioclastic calc?arerlltgs rich in Ammonia, Elphfdufm, red-algal thallii and Ditrupa tupes overlain by marly limestones with small-sized planktic contourites composed of peloids and few, badly Jy \ ]

forams, rectuvigerinids and abundant sponge spicules). At the top, dark-grey gypsiferous marly clays. preserved, shallow-water skeletal debris (Nezzazata EC 92, %
LOWER CRETACEOUS-MESSINIAN p.p. isabellae, Istriloculina,  Pseudonummoloculina  aurigerica, SN L
Mesorbifolina and Aeolisaccus together with small-sized textularids o "
MAJELLA UNIT miliclids and valvulinids). Associated, in some coarser grained turbidite NOGE g‘ i
Lama dei Peligni Flysch layers, are few fragments of rudists, corals and inoceramids together with .98 1Eso A
Gray clays and silty clays grading upwards into silty clays with intercalated thin layers of fine-grained turbidite sandstones. In the clays, planktic Fuc sparse red-stained clasts of shallow-water limestones. In the middle-upper T
foram associations of the MPL1 and MPL2 Zones (Sphaeroidinellopsis s.|. and G. margaritae Zones). At the base, limestone-pebble portion, stack of slumped dark-gray marls, cherts and marly limestones overlain by an E i 618
LAP conglomerates (San Valentino Conglomerate, LAPa) organized into few massive megabeds with sheet-like geometry, overlain by low-angle horizon of gray marly limestones interbedded with black shales. A correlation between this ! P g
cross-stratified granule conglomerates featuring large-scale megaripples. Basal scours, floating outsized well-rounded clasts and rip-up dark horizon and the oceanic anoxic event (OAE 1c) is suggested by the planktic foram \ﬂ )
@ Lapy mudstone chips characterize the lower megabeds. In the uppermost portion of the Lama dei Peligni Flysch, huge slides of red and white association (Ticinella primula, T. roberti, T. raynaudi and Rotalipora subticinensis in the absence of : D
Paleogene hemipelagic marls and marly limestones derived from the Molise nappes (Aventino Olistostrome, LAPb). Rotalipora ticinensis) belonging to the KS 14b Zone. In the uppermost part of the unit, the presence of
Foredeep basin. Age Constraints: Planomalina buxtorfi and R. ticinensis in the absence of R. appenninica documents the KS 15 Zone. In the 0 del.Pixgo N\,
upper boundary: top of the G. margaritae Zone (4.52 Ma) subsurface of the Northern Majella, several black shale layers (between 610 and 770 meters in the well Majella Z EC A *
lower boundary: base of the Sphaeroidinellopsis s.1. Zone (5.33 Ma) 2) and several sharp positive deflections of the GR log in the middle and lower part of the Fucoid Marls (between %
LOWER PLIOCENE p.p. 1095 and 1253 m) crossed by Musellaro 1, are the records in the Oceanic Anoxic Event 1b and 1a-Selli. - =
Proximal to distal basin. Age Constraints:
Congeria Marl upper boundary: FO of P. buxtorfi at the base of the KS 16 Zone (101.92 Ma) A
Thinly laminated gray marls and marly clays. In the lower portion, almost barren, reddish-brown marly clays, subordinate peloidal mudstones, lower boundary: lower boundary of the Selli Level (125.71 Ma) AL
graded calcarenites (with superficial ooids, Microcodium-type calcite grains, ostracods and small-sized Ammonia) and thick beds of calcirudites LOWER APTIAN p.p.-UPPER ALBIAN p.p.
with clasts of cryptalgal limestones. In Northern Majella (Tre Croci, Colle di Votta quarry, Colle degli Zingari) occurrence of volcaniclastic layer
(5.53 Ma tuffite horizon). Higher in the sequence, gray clayey marls and channelized, matrix-supported calcirudites containing reworked Cima Murelle Formation
Paleogene macroforaminifers and lithoclasts derived from Lithothamnium Limestone. In the clayey marls, scattered specimens of Cyprideis, Meter-scale cyclic succession of large-scale cross-bedded bioclastic rudstones and coarse-grained grainstones intercalated with

coN Candona and Loxoconcha cfr. mulleri along with small-sized Ammonia, Elphidium and buliminids (L. mulleri Zone of Grossi et al. 2011). In the rudist biostromes. Three major intervals, with specific facies architectures and rudist associations, can be recognized. The lower
upper portion, alternating laminae of light- and dark-gray marls ending with dark-gray clays with a rich brackish-water ostracofauna (Cypria interval (uppermast Albian-Turonian), characterized by an overall shallowing-up depositional trend, is dominated by coral-algal-hy- e
candonaeformis, Cytheridea sp., Tyrrhenocythere spp., Amnicythere spp., Leptocythere spp., C. venusta, Euxinocythere prasbaquana and L. drozoan and rudist lithosomes (mostly caprinids and rare small radiolitids) interfingering with cross-bedded and well-sorted bioclastic
djaffarovi) of the L. djaffarovi Zone of Grossi et al. 2011. calcarenites containing Conicorbitolina conica, Mesorbitolina aperta, Ovalveolina crassa, O. maccagnoe, Valdanchella dercourti, ths S
Hypohaline basin. Age Constraints : Trocholina arabica, Nezzazata simplex, Cuneclina gr. pavonia parva, Sabaudia minuta, Pseudonummoloculina heimi, Salpingoporella -
upper boundary: onset of the Pliocene reflooding (5.33 Ma) turgida and, higher up in the succession, Peneroplis parvus, Pseudolituonella reicheli, Pseudorhapydionina laurinensis, Pseudorhipi- it Zag
lower boundary: end of the Messinian Salinity Crisis climax (5.55 Ma) dionina casertana, Praealveolina cretacea. The rudist association records Caprina schiosensis, C. carinata, Sphaerucaprina forojulien- : T '\
MESSINIAN p.p. ("Lago-Mare" interval) sis, Ichthyosarcolites bicarinatus, Schiosia carinatoformis and Sauvagesia nicasei. At the top, presence of thin layers of algal laminites RN s

with Discorbis turonicus and Rotalia cfr. mesogeensis together with iron-stained bioclasts and scattered strings of black pebbles. 1 o N
Gessoso-Solfifera Formation Repeated episodes of subaerial exposure are evidenced by speleothems and sedimentary dykes and sills filled with red-stained internal ( J o
Shallowing-up sequence of evaporites (GES) and evaporitic limestones (GESa). In Northern Majella, cyclic succession of gypsum and organic-ri- sediment. The benthic foraminiferal associations indicate the Orbitofina conica Zone up to the Nummoloculina cfr. irregularis and | 2
ch clayey parlitions. In the lower part, thick-bedded massive selenite, above few meters of thinly laminated marls and vuggy microbial — Discorbis turonicus Zone. The middle interval (Coniacian-lowermost middle Campanian), making up the bulk of the Cima Murelle _ 5
limestones. In the upper part, thinner-bedded redeposited gypsum, gypsum/carbonate laminites and thin-bedded microbialites. Common o Fermation;:is:represented by an overall aggrading stack of thick-heddad rudist thosormes (radiolids. and hippuritids) and cross-bedded e
presence of diagenetic alabastrine nodules related to pervasive anhydritization. Laterally and southwards, the evaporites are progressively | very-well sorted rudstones and grainstones, organized into two major shallowing-up sequences. The lower sequence (Coniacian p.p.) x e b
replaced by vuggy microbialites interlayered with limey-marls (containing thin-shelled ostracods, small-sized Ammonia and faecal pellets) and y - consists of cross-bedded bioclastic unit with subordinate radiolitid banks, the upper one (uppermost Coniacian-lowermost middle --' .

GES8 by thick-beds of spar-cemented crackle to mosaic breccias associated with speleothems. Within the carbonate succession evaporite nodules Campanian) is dominated by hippuritid lithosomes with a dense assemblage of Hippurites and Vaccinites (V. sulcatus and V. gosaviensis). | ke
replaced by length-slow fibrous quartz and mouldic or calcite-cemented pseudomorphs after gypsum crystals and anhydrite laths. Scattered and badly preserved benthic foraminifers (Cuneolina gr. pavonia parva, Nummoloculina cfr. irregularis, Mentcharmontia apennini- ! 2
Shallow hyperhaline basin. Age Constraints: ca and, in the upper portion, Scandonea samnitica, Pseudorhapydionina mediterranea and Dicyclina sp.) account for the R. scarsellai and D. S
upper boundary: end of the Primary Lower Gypsum deposition (5.56 Ma) schiumbergeri Zone. The upper interval (middle Campanian p.p.-lowermost Maastrichtian) consists of a deepening-up sequence (few tens by
lower boundary: onset of the Messinian Salinity Crisis (5.97 Ma) of meters) of cross-bedded coral-rudist bioclastic grainstones and rudstones preserving sparse rudist clusters (Joufia reticulata, Sabinia sp. and : \

MESSINIAN pp. rare Apricardia pachiniana and Radiolitella maestrichtiana). The youngest portion is represented by bi-directional cross-bedded bioclastic grainstones X C s
featuring a mound with master beds dipping radially outward from the center. At the top, sedimentary dykes filled with hemipelagic limestones containing a i = i

Turborotalia multiloba Marl planktic foramir'!iferal association indicative of the KS 30a Zone after the first oceurrence tl:)fthe G. mnrca ) 5 337 b

Thinly laminated hemipelagic marls and marly clays with intercalations of foraminiferal marly limestones. In the upper part, spicule-rich marly Platform margin affected by repeated retrogressive collapses, drowned in the earliest Maastrichtian. Age Constraints: N 210 :

clays. Locally, at the top, slumped marly interval associated with shallow-water-derived lithobioclastic debrites and huge slides of Paleogene and upper boundary: occurrence of R. rr_laesfnchrrana, marker_of e Maastrihitian ) G

Cretaceous shallow-water limestones, among which Aptian-Albian inner-platform carbonates (TURa). At the base, planktonic foraminiferal lower boundary: base of the O. conica Zone (correlated with the base of the KS 16 Zone at 101.92 Ma) Vg

assemblage dominated by Turborotalita quinqueloba and Tb. multiloba (Gt. conomiozea Zone, Th. muitiloba Subzone of D'Onofrio et al. 1975, correspon- UPPERMOST ALBIAN-LOWERMOST MAASTRICHTIAN

ﬁ TURa ding to the G. mioturnida Zone, Th. quingueloba Subzone of laccarino et al. 2007). At the top, occurrence of the warm-water miliolid Discospinina italica. L |
Outer ramp to basin. Age Constraints: Fondo di Majella Formation \
TR upper boundary: onset of the Messinian Salinity Crisis (5.97 Ma) Quite homogeneous succession of mud-dominated peritidal-lagoonal carbonates. In the lower part (middle Cenomanian-Turonian), a few i £
: base of the Th. quinqueloba Subzone (6.35 Ma) meters of cryptalgal laminites and ostracod-bearing fenestral mudstones with C. gr. pavonia parva, Pseudonummoloculina heimi, Nezzazata p

MESSINIAN p.p. (pre-salinity crisis) simplex and Salpingoporella turgida are followed by an horizon of cross-stratified bioclastic grainstones with a foraminiferal assemblage

belonging to P. dubia Zone (Pseudolituonella reicheli, Biconcava bentori, Crysalidina gradata, Pseudorhapydionina dubia, P. laurinensis,
Lithothamnium Limestone Pseudorhipidionina casertana, Merlingina cretacea, Biplana alaouitensis and Cisalveolina fraasi). The Cenomanian grainy limestone bed is

Deepening-up succession of crudely bedded rhodalgal limestones grading upward into regularly bedded marly limestones and marls characte- overlain by ostracod-bearing mudstones with Discorbis turonicus and Rotalia cfr. mesogeensis, affected by repeated subaerial episodes, as

rized by foramol skeletal associations. In the lower part, bounded by a diachronous transgressive surface, low-angle cross stratified Heteroste- gqy testified by discontinuous thin interlayers of yellowish green clays and red-brownish mudstones with dispersed blackened bioclasts and 7

gina-bearing calcarenites (Northern Majella) and bioclastic limestones (with Ammonia, Elphidium, Borelis, Peneroplis, Denditina, Ditrupa and red-stained lithoclasts. Higher up in the succession, Coniacian-middle Campanian p.p. lagoonal muddy limestones with a benthic foraminife- i /—/

rare Rectuvigerina spp.), hosting sporadic Porites patch-reefs encrusted by microbial laminites (Southern Majella, e.g. Guado di Coccia). ral assemblage (Stensioeina surrentina, Nummoloculina cfr. irregularis, Biconcava bentori, Cuneolina gr. pavonia parva, Montcharmontia b ‘*l

Locally, just at the base, cross-bedded biocalcarenites with well-rounded pebbles of Upper Cretaceous to Miocene shallow-water and pelagic apenninica, M. compressa, Dicyclina schlumbergeri, Scandonea samnitica, S. mediterranea, Murgeina apula and Pseudocyclammina R

limestones and scattered bone remains. The transgressive surface is outlined by small neptunian dykes cutting into the underlying Orbulina sphaeroidea) belonging to the R. scarsellai and D. schiumbergeri Zone. Within the lagoon deposits, thinning southward radiolitid beds,

LT Limestone (Northern Majella) or by densely packed borings of bivalves and polychaetes into the underlying Orfento Fm. (Southern Majella, e.g. gastropod banks with nerineids and acteonids and oyster mounds associated with rudstones rich in bioeroded rudist debris and gastropods.

Guado di Coccia). In the marly interbeds of the upper part, common stress-tolerant benthic foraminifers such as Rectuvigerina spp., Bolivina Inner platform from peritidal flats to internal lagoon. Age Constraints: - 202 W=

spp., Bulimina spp. (including sparse Bulimina echinata) and rare specimens of Tb. multiloba indicate the B. echinata Zone of Colalongo et al. 1979. upper boundary: top of the R. scarsellai and D. schlumbergeri Zone (correlated with the top of the KS 25 Zone at 79.2 Ma) ! * i S g

Inner to mid ramp evolving upward into outer ramp. Age Constraints: lower boundary: FO of Crysalidina gradata (96.24 Ma) ! ¢

upper boundary: base of the Th. quinqueloba Subzone (6.35 Ma) MIDDLE CENOMANIAN-LOWERMOST MIDDLE CAMPANIAN ! -

lower boundary: NTor2 Sequence Boundary (9.29 Ma) in Northern Majella; onset of the regular occurrence of stress-tolerant benthic taxa " g

(6.7-6.8 Ma) in Southern Majella Morrone di Pacentro Formation

TORTONIAN p.p.-MESSINIAN p.p. Inner-platform carbonate succession displaying several intraformational discontinuities. Four intervals with different stratal architectures can 5 1. : o

be recognized. The lower interval (Berriasian-lower Hauterivian) is a sequence of thick-bedded peritidal limestones consisting of cyclical- ; 2 i

Orbulina Limestone ly-stacked fenestral mudstones with Salpingoporella annulata and thin layers of peloidal packstones with Campbelliella striata, Favreina

Thin-bedded pelagic limestanes and marly limestones ich in Orbilina and Prasorbuina. In Northern Majalla (F. Orta - Roccarmorice) planktic salevensis, Trocholina sp., Valvulina lugeoni and rare Montsalevia salevensis (S. annulata-F. salevensis Zone and V. scarsellai-C. ‘._‘,\9.

foram associations ranging from the upper part of the N8 Zone (Praeorbulina transitoria, P. sicana, P. glomerosa s.s., P. glomerosa circularis) camposaurii Zone p.p.). The overlying interval (upper Hauterivian-upper Barremian p.p.) is a shallowing-up sequence of thin-bedded inter/su- e

to the N6 Zone (common and regular occurrence of Neogloboquadrina acostaensis recorded at about 15 m below the upper boundary). Chert pratidalllimestones. chﬂaracter’ized by wavy slrlomatolitic structures andlpolygorllal cracks, interlayered withlthin peloidal Iar‘l:l'mae oonk?ining

nodules and lenses characterize the limestones with a planktic association (Paragloborotalia siakensis co-occurring with N. atlantica praeatlan- Cuneolina camposavri, Vercorsella scarsellai, Campanellula capuensis, Salpingoporella sp., Nezzazala isabellae, Valvulina lugeoni, and

tica) indicative of the uppermost part of the N13 and the N14 Zones. Further south (Piano dei Valli - Decontra - Miniera di Asfalto) the presence Debarina hahounerensis (V. scarsellai-C. camposaurii Zone p.p.). The succeeding interval (uppermost Barremian-lowermost Aptian) is a 3

ors  of Orbulina suturalis from the base indicates the N9 Zone. In Southern Majella, planktic foraminiferal assemblages ranging from the N10 Zone massive "Urgonian-type" limestone unit consisting of gastropod beds requieniid banks and caprinid mounds interfingering with and overlain . \
(presence of O. universa in the absence of Prasorbulina spp.) to the uppermost part of the N13 Zone (occurrence of N. atlantica praeatlantica). by large-scale cross-bedded grainstones and rudstones containing Vercorsella scarsellai, Dictyoconus arabicus, Praecrysalidina infracreta- %
Outer ramp. Age Constraints: cea, Palorbitolina lenticularis, Triploporella marsicana and, at the top, Sabaudia minuta and Salpingoporella dinarica (lower part of the P. f R

: NTor2 Sequence Boundary (9.29 Ma) and FRO of N. acostaensis (10.57 Ma) in Northern Majella; FO of N. atlantica praeatian- lenticularis Zone). The upper interval (Aptian-Albian p.p.) is a muddy unit (inner lagoon deposits) made-up of thin to medium bedded 4 ‘
tica (11.78 Ma) in Southern Maijella limestones with marly interlayers and sporadic gastroped-rich beds (nerineids and acteonids). At the base, cryptalgal laminites, ostracod-be- ~ 516
lower boundary: FO of P, glomerosa s.s. (15.12 Ma), FO of O. suturalis (14.57 Ma) in Northern Majella; FO of O. universa (14.36 Ma) in Southem Maijella aring fenestral mudstones and thinly bedded Istriloculina-bearing peloidal limestones interlayered with light-green nodular marls and marly _%
LANGHIAN p.p.-TORTONIAN p.p. limestones rich in thin-shelled gastropods and charophyte gyrogonites. Upwards, limestone beds with Palorbitolina lenticularis, Salpingopo- 19: b .
rella dinarica, Nezzazata isabellae, Cuneolina camposaurii and Coptocampylodon fonlis attest the lower part of the S. dinarica Zone. Higher he == Vign,
Bryozoan Limestone in the succession, regularly bedded limestones (upper Aptian-Albian p.p.) with recurrent features of emersion testified by discontinuous P
Deepening-up sequence of cross-bedded bryozoan-bearing litho-bioclastic calcarenites (large scale sand bars) grading up into strongly yeI[omsh glaygy partiions a_nd strlqgs of blackand refj-stalned P el?bles. Jhe migrofossl .oonten? (Cuneol.'.'?a camposarit, Psgudonum_mofo- fg
burrowed calcarenites rich in planktic forams, phosphatized grains and glauconite aggregates. At the base, pebble lag layers with well-rounded culina aung sqc:,PNez;azattneIIa; p mirdr : n.d .I‘Js;u: olffuo,rrrs:‘:a comca, a t gebbas; asgomate;! wnt}'! spur;dlc ft.)‘d;?anca anuilthgher u:: n ;hs R " -
and bored lithoclasts derived from the underlying Upper Cretaceous to Oligocene shallow-marine and pelagic limestones. In Northern Majella, su_cﬁe?sgnzbm:’ Soth onwgmo or.:gra e’,’.”‘" SRAIE 2l ouneregusm, 4 _a:: dra ’.”t;]”"j,‘a' : cal,:mtara, e”so ftoilna fp? u:c A50¢l veor:naf i N
in the lower part of the unit, benthic foraminiferal assemblage (Elphidium, Nephrolepidina and Miogypsinoides co-occurring with Miogypsina gercd.e Lo Or0IaNSIs AMAlCas and-Lynoo ma di. pavonia paia Sl Associalor MINT v eIcomald Searme ?D AcEoUNIS 0 NS.Uppar paro : ¢ v
- i g o B . dinarica Zone up to the C. gr. pavonia parva Zone. At the top of this interval a middle Aptian ammonite assemblage belonging to the e i
@ikl lismredi) powtiog 49 e B02. 2 Eori it e top e preserics of . Jpnaliorio and 1L sk end Raiersopty 8o oF - plomeg Hoplites dentatus Zone is known from the literature. The upper Aptian-Albian p.p. interval, laterally discontinuous (the thickness ranging from : oV

gry 3-8 indicates the N8 Zone. In Southern Majella, Elphidium and Borslis melo, along with P, transitoria and P glomerosa s.s., from the base of the few tens of meters to few meters) lies between two horizons of pisoidic bauxite and associated red karstic breccias (upper Aptian p.p. and e - Ve
unit, indicate the upper part of the N8 Zone. Near the top, the co-occurrence of P. circularis and O. suturalis followed by the appearance of O. iddle- Albi ctively). laterally substituted b 4 rfaces testified by karstic feat ith red infill ddi h . i . "’7_7- ; S0
bilobata and O. universa, indicates the uppermost part of the N9 and the lowermost part of the N10 Zones. miccretppar/yh any.p.. 1esnecive v).Jaterally substiuted by:amarslon;suriaces testified by karsiic fealures ity red infllings; reddish.crus 8 Lk iy
Middle-to proximal outer ramp. Age Constraints: with rhizocretions and alignments of blackened pebbles (MOPa). 1 1 o W
upper boundary: FO of P. glomerosa s.s. (15.12 Ma) and FO of O. suturalis (14.57 Ma in Northem Majella; FO of O. universa (14.36 Ma in Southem Majella Inner platior:irony pertidal flat i/ intémal lagognAge.Constaints: ! c b :
lower boundary: FO of M. globulina (20.44 Ma) and NBur1 Sequence Boundary (20.43 Ma) in Northern Majella; FO of P. glomerosa s.s. {15.12 upper boundary: top of the Hoplites dentatus Zone (109.56 Ma) 2

3 ; : base of the Berriasian (148.08 Ma) A,
Ma) in Southern Majella BERRIASIAN-ALBIAN p.p. 1647 .
BURDIGALIAN-LANGHIAN p.p. fa 5 X
1 D75
Cerratina Cherty Limestone Tevstia Formation ? : < - T = l
iv ralgal lim n n ly incli I i r rize xtensive neptuni kes witl lyphasic infilling r i LI
Ifelagic_cherty_ Ii_mestones aqd marly !imestgn_es with th_in light-green marly interlayers. At the base anq Iopall_y at lhg top.‘strongly bioiurbate;i g;ﬁzo:o?; aagg Paé::;nzs:el:;}::egsgosig?-?gﬁi;ig{zﬁz: 2::‘ ?e;a:izen?:dbgyeo;gﬁla;alel‘:olijn::tgx e:svvithhﬂ';(:;ﬁsﬂ:i;-s‘;r:‘a r?s?ﬂ:ﬁz. nE b ‘“\_““
blloclash.c calcisiltites. Planktic foram associations ranging from the upper part of “'_ne P.22 Zone (Globigerinoides ;lmmordms, Paragloborotalia dium aggregatum showing paleokarst features. Associated are well-sorted grainstones and rudstones containing large fragments of — i
sral;(ansrs and rare P. pser_.ldokug!er_i) to the Iowgr part_ of the N5 Zones (Gd. saccuhfe_r in lha_ absan_ce of P. kugfs_n). Chert nodules and lenses chaetetid-type calcareous sponges together with Crescentiella morronensis, Trocholina spp., Nautiloculina sp., Protopeneroplis ultragranufata Y
cer mainly characterize the middle portion of the unit, assigned to the N4 Zone (P. kugleri associated with Gd. sacculifer). - TER and Pseudocyclammina lituus (Berriasian, P ultragranulata Zone) and grainstones/rudstones rich in coral debris and large fragments of )
Outer ramp. Age Constraints! calcareous sponges associated with Vercorsella scarseflai, Cuneolina camposaurii, Praecrysalidina infracretacea, Charentia cuvillieri, LLE AL i
IH-MW' II:'O °ff§ kugleri }(21 '11 2 Ma) 2a1n:nNBur1 Sequence Boundary (20.43 Ma) Debarina hahounerensis, Dictyoconus arabicus, Palorbitolina fenticularis and Triploporella marsicana (Barremian-lowermost Aptian). The talus j
lower boundary: FO of P. pseudokugleri (25. a) breccias mainly derive from the collapse of the Barremian-lowermost Aptian platform margin and from the erosion of upper Hauterivian inner - W
CHATTIAN p.p.-AQUITANIAN platform (fenestral mudstones/wackestones and peloidal packstones with Salpingoporella annulata, Campanellula capuensis and Cuneolina camposau- / / 6 5‘}
). 2| i =
Lepidocyclina Limestone Reef-rimmed platform margin and adjacent upper slope.Age Constraints: -8 !
Deepening-up sequence of cross-bedded skeletal calcarenites (sand bars) rich in larger benthic forams (Lepidocyclina, Amphistegina, Operculi- upper boundary: FO of Triploporella marsicana (126.3 Ma) 3 // \
na, Heterostegina, Spiroclypeus, Victoriella, Miogypsinoides) showing an upward increase in bioturbation and a concomitant increase in faecal lower boundary: base of the Berriasian (148.08 Ma) ; =) . // 4
pellets and glauconite grains. At the base, occurrence of rounded and bored lithoclasts derived from the Orfento Fm, and from the Pesco @ ‘ ik A
Falcone Member of the Colle Remacinelli Fm.. In the lower part, the presence of Cycloclypeus sp. and Nephrolepidina morgani, still associated ® -+ Dip <10° v—v—v—vv Thrust ———— Stratigraphic contact ‘ [/ // 678 653
Lep  With Nummulites fichteli-vascus, Nephrolepidina praemarginata, Eulepidina formosoides and Halkyardia maxima identifies the SBZ 22b Zone. ® . \ i :
|- At the top, the presence of Miogypsinoides complanatus/formosensis and large-sized Neorotalia viennoti associated with N. fichteli-vascus ‘G o Dip 10° - 29° High-angle fault. ) K A 7
suggests the lower part of the SBZ 23 Zone. o T T T T Barbsindicate the downthrown block T T T Catastrophic rockfall scar 7 / { /
Middle-to proximal outer ramp. Age Constraints: 2 A Dip 30° - 49° Detachment surface at the base of the San 7 5 T
upper boundary: LO of N. fichteli-vascus (25.37 Ma) s 7 memmmaeaa Valentino Conglomerate and at the base of the g 5 Landslides P E AL
lower boundary: base of the SBZ 22b Zone (28.09 Ma) and PaCh1 Sequence Boundary (28.09 Ma) ) i Dip > = 50° Lama dei Peligni Flysch ’ 8 ? / /, / Y /
CHATTIAN p.p: a:-.:' Lower Pliocene pre- orogenic normal fault rotated 18 / {ode T ,‘f,”fl/ .
in the eastern flank of the Majella anticline / 7 /5:’ Y : 54 A
Colle Remacinelli Formation s T
White calcilutites and porous bioclastic calcisiltites frequently associated with nummulite-bearing calcarenites. In Northern Majella, fining-up oo e T
succession of channelized debrites (with lithoclasts derived from the underlying Orfento and Decontra Fms.) followed by lito-bioclastic calciturbi- GTS 2016| Planktonic | Fit N CHRONOSTRATIGRAPHIC SCHEME s g % 7
dites and hemipelagic cherty calcilutites. In the upper part, northward prograding pile of bioturbated bioclastic calcisiltites and calcarenites A | 04q 46005 G Foraminifer | genthic E . i e "SR G A
showing multiple slump structures associated with soft clasts and megablocks of poorly lithified coralgal limestones. At the top, few meters of (Ma)| Gradstsin F14,2016) Zones Zones [2 3 4 5 6 789 10112 13 14 15 16 Mg 19 20 212m8 24 25 % 031 23 & Vi éS NS,
skeletal calcarenites with evident winnowing by bottom currents. Rich and diversified foraminiferal associations dominated by Turborotalidae (T. = Sraplard] wot | ‘ | rrrr T 1 T T 7TTT T T T TTE iy 514 S
frontosa, T. pomeroliand T. cerroazulensis upward followed by T. cocoensis and T.cunialensis) along with Orbulinoides beckmanni, Globigerina- 5 Ly Za"cfe?" grgEoSpiacrodin zoned i ARSI L ] . 6 / )
theka sp., Hantkenina spp. and Pseudohastigerina micra indicate the P13-P16 Zones. In the prograding upper portion, the presence of Catapsi- Messinian 17 e matimida | - z ; 5”7’__
drax dissimilis with high-spired Subbotinids (S. praeturritillina, S. corpulenta), Paragloborotalia opima and Globigerina angulisuturalis accounts G.oblig.extremuis . 7 i 7 5
for the P17-P21 Zones; the concomitant presence of Nummulites retiatus, N. fichteli-vascus, Bullalveolina bulloides, Planorbulina bronnimanni 10 Hegpemenas | = BRI o 10 < > g ﬁ
and Halkyardia maxima, just at the top associated with Eulepidina spp. and N. praemarginata, attests the SBZ 20-SBZ 22a Zones. In Central o SBZ 26 E r - R b 7
and Southern Majella, deepening-up succession of cross-bedded nummulite-bearing calcarenites (sand-waves and banks) belonging to SBZ 1112 D.altaltispira | & r .‘:’I <\ o Jvacd =
17-SBZ 19 Zones (rich assemblages of discocyclinids, orbitolitids and alveolinids together with Fabiania cassis, Halkyardia minima, Linderina, 15 B“-%ﬁnﬂfmﬂ% g 15 \ S ADRIAN, i
Silvestriella tetraedra, Nummulites brongniartii, N. perforatus and higher up, with N. cyrenaicus, N. fabianii, Spiroclypeus, Heterostegina 71 Guilobus : £ [ 1 692 _::ﬁil A - o
reticulata, Chapmanina gassinensis, Borelis vonderschmitti and Pellatispira madaraszi) overlain by bioturbated calcisiltites with bolivinids, 5 | sBz25 § - g T : N Ry § : 5 '
buliminids, nodosarids and planktic forams testifying the P16 Zone (T. cocoensis and T. cunialensis associated with Globigerinatheka). In the 20 5| Goshiscans- e SBNBurt angular unconformity g Ly 2 i il | g ”
upper portion, cross-bedded biocalcarenites with Discocyclina sella, Linderina and Nummulites retiatus (SBZ 20 Zone) onlapping small isolated ) ) SBZ24 FEe \ ¥ ‘) i
coralgal mounds (laccione Member, CORa) upwards followed by a progradational and downstepping stack of coralgal reefs and reefal bioclastic 4 — Phugleri —] g - \ [ i H ," ,J’
limestones (Pesco Falcone Member, CORb) referring to the SBZ 21 Zone (assemblage of hyaline and porcellaneous larger benthic foraminifers 2% B s Spiz 23 = = 25 3\ 2 : N o > ;;f”
including Nummulites fichteli-vascus, Halkyardia maxima, H. minima, Peneroplis, Austrotrillina, Archaias, B. bulloides and Praerhapydionina e \L - ! o — 3 o875\
delicata, still associated with C. gassinensis). In the M. Rapina area, the occurrence of sporadic small-sized specimens of lepidocyclinids 212 | SBZ 22b —m__ SBPaCh? L :“_\,\ i “" P “,,," ¥
(indicative of the SBZ 22a Zone) at the top of the Pesco Falcone Member, attests an event of forced regression. The coralgal reefs are capped %0 55| BOPORIma | SRz 22a ST S a0 4750 | & :,”
by surfaces of subaerial exposure testified by Microcodium aggregates. 1Bl pimpeis T - : | (] - il
Distally steepened ramp with prograding depositional architecture. Age Constraints: 16| Conipolensier | 552 21 n £ 3 Y S
upper boundary: top of the SBZ 22a Zone (28.09 Ma) and PaCh1 Sequence Boundary (28.09 Ma) B T = = > % e
lower boundary: base of the P14 Zone (39.9 Ma) 35 Priabonian o ocoroazuiensis 35 T i
BARTONIAN p.p.-RUPELIAN 15| Gk luta| SBZ19 - e ‘
o TR SBZ18 r 161 i 697' ~ g3 e
Decontra Formation 4t R - o ::;:; 40 (=
Shelf-derived debrites and calciturbidites interbedded with white hemipelagic calcilutites (northward); coralgal boudstones and Alveolina-bearing 12_ Miehnert [58Z15 _ ! r f i [ :
shelfal calcarenites organized into two main deepening-up sequences (southward). A major temporal gap spans the bulk of the early Eocene. 45 14 Bhssubcongoboil. SBZ 14 E & ,:,'
Lower sequence (SELANDIAN p.p.-lowermost YPRESIAN). In Northern Majella, fining-up succession of channelized debrites (containing 10| Htnutali | SBZ13 & L = g
blocks of Paleocene coralgal boundstones with Polystrata alba and displaced Upper Cretaceous clustered rudists) and litho-bioclastic calciturbi- ‘g = ¢
dites with a rich benthic foram association (Cuvillierina, Ranikothalia, Planorbulina cretae, Miscellanea yvettae, Coskinolina rajkae, Discocyclina 9 '“G*’m’"“f: 8 L < -
seunesi, Glomalveolina primaeva, G. levis, Daviesina, Assilina azilensis and, at the top, sporadic small-sized Nummulites, Orbitolites and 50 g -aragonen: SBZ 11 S § — 50 L.
Alveolina) belonging the SBZ 3-SBZ 5 Zones. In the interbedded hemipelagic cherty limestones, planktic association of the P4-P5 Zones 7. | Mform.formosa) SBZ10 | 3 T r 1 i
(Morozovella velascoensis associated with Acarinina spp., Globanomalina pseudomenardii and Morozovella aequa and, higher-up, with M. gr. 8h Msﬁmﬂgﬂ %E%—?r a s L P N
subbotinae). In Southern Majella, litho-bioclastic debrites, coralgal floatstones and rudstones and locally, in-situ or slightly slided, small biohermal 55 ol ; —spze £ § 55
build-ups with P. alba, Disticoplax biserialis, P. cretae and Globoflarina sphaeroidea (SBZ 3) onlapped by fine-grained turbidites containing hansian sﬁ Hisimeosnte C
Glomalveolina dachelensis, G. levis, Hottingerina lukasi, Daviesina and Orbitolites (upper part of the SBZ 3 up to the SBZ 5 Zones) along with CHi - r 2
reworked Upper Cretaceous planktic and benthic forams. In the upper part, hemipelagic cherty limestones of the P4b-P5 Zones (M. velascoensis 60 e | A —60

DEC  co-occurring with Igorina pusilla, G. pseudomenardii, M. aequa and, higher up, with M. gr. subbotinae). Upper sequence (YPRESIAN p.p.-LU- 2'3: M.ara, m:ﬂ angular unconformity L
TETIAN). In Northern and Central Maijella, thinning-up stack of channelized megabreccias (with clasts derived from penecontemporaneous d Pr:l_r’nidsmsis = r Ll
shallow-water limestones and blocks of shallow-water and basinal upper Cretaceous-Paleocene carbonates), bioclastic calciturbidites with 85 1"@"“@"“‘“"3 — 65
benthic associations indicative of the SBZ 11-SBZ 16 Zones (Discocyclina, Alveolina, Assilina, Orbitolites, Asterocyclina, Actinocyclina and KS| ) ﬁg e SB KMa5 C
Nummulites with N. gr. millecaput-maximus, N. meneghinii and N. carpenteri in the upper part) and hemipelagic cherty limestones with planktic Maastri- | Lt| 31 | Ab-mayaroensis - : y . 3° = SBAMA . amoin
associations identifying the P9-P12 Zones (Acarinina bullbrooki and Globigerinatheka spp., higher-up associated with Hantkenina spp., P. micra, 70 chtian ~H_Ro Sg N @ — P =T & 5 ) e . —70
Turborotalia frontosa, T. possagnoensis and at the top, with Catapsidrax sp. and T. pomeroli). In Southern Majella, cross-bedded Alveolina-bea- 0 an gansseri T %
ring calcarenites with A. cremae and A. dainellii (SBZ 11 Zone) and skeletal banks with Discocyclina, Orbitolites, Actinocyclina, Fabiania, (55 Craegmee | £l
Alveolina callosa and Nummulites laevigatus (SBZ 13 Zone), covered by hemipelagic cherty limestones with planktic foram associations of the 7% 28 | Glahavanensis b 75
P9-P12 Zones. Locally, at the top, slumped calcisiltite beds with Fabiania cassis together with Halkyardia minima and Discocyclina sella, a larger |27 —Rd calcarata— 5 0
benthic foram association occurring from the base of the SBZ 15 Zone. Campa- |, 26| Gtventricosa | %

Distally steepened ramp with backstepping depositional architecture. Age Constraints: a0 nian |7 2 - 80
upper boundary: top of the SBZ 16 Zone (41.03 Ma) i i 2 9
: 25| Gackvatn | 5
: base of the SBZ 3 and P4 Zones (60.73Ma) 2 g
SELANDIAN p.p.-LUTETIAN — 4 E
85 24| D.asymetica - & 85
. 2|3 2
Orfento Formation 53| Dooncavais | B | 8 2
Grain-supported, porous, bioclastic calcarenites and calcisiltites and well-sorted intra-bioclastic rudstones with rudist fragments, stacked into a0 &= s 90 7
three major coarsening-up sequences. In Southern Majella, large-scale, cross-bedded units made-up of bioclastic calcarenites with bored 22| Msigall E% é" g7
pebbles, separated by thin horizons of calcisphaerulid-rich bioclastic sands. In Central Majella prograding gently sloping clinothem sets 2T et | ik G black pebbles & karstic features 3° subaerial exposure
consisting of channel-fill intraclastic debrites and slightly mounded, cross-bedded, bioclastic grainstones downslope interfingering with turbidite o5 .1.6*'- ,_:‘d‘”"‘-m\. pi:a 9
beds. Interbedded are bioturbated hemipelagites dominated by planktic forams, calcisphaerulids, inoceramid prisms and very-fine rudist debris. {g—R.reicheli=— 2
In Central Majella, within the 2° sequence, presence of small rudist mounds (including Hippurites cornucopiae, Pironaea slavonica and Sabinia o [ — .“_é i = .
sp.). Larger benthic foram associations with Sulcoperculina, Lepidorbitoides, Siderolites calcitrapoides, Orbitoides media, O. apiculata, O. 100 - - ég g 100 2153~ % :
megaloformis, Goupillaudina, Omphalocyclus macroporus (with O. gensacicus in the 2° and 3° sequences), as well as Hellenocyclina beotica, %R = © % = . ; I"- S

ORF  Asterorbis and Loftusia in the 2° and 3° sequences of Southern Majella account for the Omphalocyclus macroporus Zone. Planktic foram 16 Fr— § = W i
assemblages with Gansserina gansseri, G. wiedenmayeri, Abathomphalus intermedius, Planoglobulina acervulinoides and Globotruncanita e -] angular unconformity I S 0
conica, associated with Contusotruncana contusa, identify the upper part of the KS 30a Zone up to the KS 31 Zone. Occurrence of Racemi- 105 g LAy §| & black pebbles . . ) § 108 NS
guembelina fructicosa (zonal marker of the KS 30b Zone) in the upper part of the 1° sequence and of Abathomphalus mayaroensis (zonal _a-Tpracticinensis o 3 | @ arstic foatirss bauxite horizon 2° subaerial exposure B r e
marker of the KS 31 Zone) at the top of the 2° sequence. The bounding surfaces of the sequences are correlated with the global SB KMa2 (70.79 . | £|% E = : n
Ma), SB KMa3 (69.39 Ma) and SB KMa4 (68.82 Ma). A major truncation surface, marked by extensive silica precipitation in Central Majella and 10 B Tpdnita g & § § —1o ;
by diffuse marine macroborings in Southern Majella, bounds the top. 12| Haplanispia | § £ g - i
Distally steepened ramp with prograding depositional margin. Age Constraints: = | = uw g L e
upper boundary: LO of G. gansseri (66.49 Ma) and KMa5 Sequence Boundary (66.8 Ma) 15 11 bamctaeeg g 3 15 1 ORF 7 =iz
lower boundary: FO of C. contusa (71.01 Ma), FO of O. macroporus (base of the O. macroporus Zone at 70.77 Ma) and KMa2 Sequence @ § 2 47 / il ;3‘\\ A4
Boundary (70.79 Ma) | MOl e gorbadkee [ | ?.,3; o £ L . AL AN / SN e )

lan y e o = o] — S { 3
MAASTRICHTIAN p.p. 129 g 0| i) 3o Eg;%:‘ bfac.ff REPDIES  pauxite horizon 12 subaerial exposure 2 = e ~ cisicusst G ‘ \ :
Scaglia Formation 5 G| o Kerstic foatties 2 - 2 Ry o _ SR - LOCATION MAP OF THE LOGGED SECTIONS USED TO
Thinning-upward stack of evenly-bedded bioclastic turbidites and contourites interlayered with hemipelagic cherty limestones, spanning from 125 1. L E% 125 u % "’,-‘ S / CONSTRUCT THE STRATIGRAPHIC SCHEMES
the KS 16 (Rotalipora appenninica) to the KS 30a (G. gansseri) p.p. Zones (after the appearance of G. conica and before of C. contusa). In A e i 0 5 10km
Central-Northern Majella seven channelized megabreccia units (SCAa), thinning towards the north, onlap the retreating platform margin with an _ 'E |®s ) “mﬁ . ' N ﬁ 471V NO - Scafa (TS Y TS IS PO 1
upsection progressive decrease in the depositional dip angle. The first megabreccia unit, fault-controlled, thicker and steeply inclined (up to 130 45 Hd kil %Eg 130 3 1 &) Y 1471V 50 - S, Valenti [ - T
15°-20°) is middle-late Turonian in age (KS 22 Zone, after the appearance of the Marginotruncana coronata at 91.77 Ma). It is a wedge of matrix 3| Hdsigall 3 §E b s P : 5 ; 5 / L 577 . 3 “’v - 8. Valentino 14721V SE - Rapino 147-1 SO
supported breccia dominantly composed of pebble- to boulder-sized clasts derived from lithified older platform margins (Urgonian coralgal 3 delrioensic = EE 1 ZOSBDE ) S’
boundstones with Palorbitolina, uppermost Albian-Cenomanian grainstones with Conicorbitolina) and large fragments of spelecthems. The 135 @ B ? 135 T T 2 1 a
overlying megabreccias largely consist of blocks and debris derived from collapsed penecontemporaneous coral-rudist bioconstructions and é §.§ o Nt & )14 {648 N é
poorly-lithified oo-bioclastic shoal deposits. Close to the platform margin, ripple cross-laminated porous calcisiltites and calcarenites, locally 2 | Gbhoterivica | % 20 b=l > % i
hosting displaced small rudist clusters, testify the progressive basin infill. Towards the basin, in the subsurface, the sharp positive deflection of 140 3 = 140 23 \ / oo \ 3 & E
the GR and Sonic curves in the Musellaro 1 well (at 1020 m) and of the SP curve in Majella 2 (at 530 m), at the top of the Cenomanian Scaglia T % + P : B ¥
Fm., record the black shale horizon of the OAE 2 Bonarelli level. In Central-Southern Majella, middle Campanian p.p.-lower Maastrichtian 1 Cmqm E§ ;% = A t o Y i B4 752 2 r]!
burrowed and weakly lithified hemipelagic calcisiltites rich in planktic forams, calcisphaerulids, inoceramid prisms and finely comminuted rudist 145 - 05 lwu 145 4 ol 1 T b e
debris, cover the shallow-water carbonates. The planktic foram associations range from the KS 26 (Globotruncana ventricosa) Zone to the KS 3 3
30a p.p Zone. The planktic forams are commonly associated with O. media, Pseudosiderolites vidali, Sulcoperculina, Lepidorbitoides and, in STRATIGRAPHIC SECTIONS LITOSTRATIGRAPHIC SCHEME )
the uppermost portion, with S. calcitrapoides and O. megaloformis. In the Scaglia Fm. belonging to the upper part of the KS 26 Zone (defined AMiadonne del Monte- 16 M. Rapina-M. Cavallo 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1718 19 20 212293 24 25 26 T
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