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(Vi$	et	al.,	2006)	

ADRIATIC	REGION		and	ADRIA	PLATE	
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PLATE	MARGINS	CONFIGURATION	IN	THE	MEDITERRANEAN	REGION	

1)	

2)	
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(Chiarabba	et	al.,	2005)	

EARTHQUAKES	LOCATIONS		LIMIT	THE	BORDER	OF	THE	ADRIA	PLATE	
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Upper	Paleozic	-	Early	Mesozoic	(250	M.A.)	

At	the	end	of	the	Paleozoic	era,	with	the	collision		
between	Laurasia	and	Gondwana,	the	con?nents	
were	included	in	the	so-called	single	mass	
called	“Pangea”.		

At	the	Equator	la?tude,	an	ocean	(Te?de	–	Tethys)	
separated	the	Asia	from	the	Southern	lands		
(Africa,	India,	Australia).	The	Italian	region	was	located		
at	the	centre	of	this	“supercon?nent”,	between	Africa		
And	Europe,	just	at	the	western	end	of	the	Tethys.	
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150	M.A	-	Middle	Mesozoic	

Star?ng	from	Triassic,	the	Atlan?c	ocean	started	to	open,	separa?ng	Africa	from	America.	This	process	
induced	the	forma?on	of	a	small	ocean		(Liguro-Piemontese).	It	separated	Europe	from	Africa:	
Sardinia	and	Calabria	were	on	the	Europen	side,	while	Sicilia,	and	mainland	Italy	were	part	of	the	Africa		
con?nent.		
The	Italian	region	was	in	part	formed	by	a	deep	sea	of	the	Liguro-Piemontese	ocean	and	in	part	by	a		
shallow	water	areas	coincident	with	the	north	Africa	margin,	whose	border	presented	an	indenta?on	
called	“Adria”.		It	s?ll	remains	the	deep	substratum	of	the	Italian	peninsula	and		of	the	Adria?c	basin.		
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100	M.A.	–	Alpine	orogenesis	

At	the	end	of	Mesozoic	(Cretaceous)	the	Ligure-Piemontese	
Ocean	started	to	close,	due	to	the	convergence	between	
Africa	and	Eurasia	that	produced	the	Alpine	orogenesis.		
The	oceaninc	crust,	interposed	between	the	con?nental	blocks	
was	then	subducted	and	swallowed	up	in	the	mantle	

65	–	30	M.A.	–	Early	Cenozoic	

The	closure	of	the	Ligure-Piemontese	ocean	was	
completed,	and	the	African	and	European	con?nental	
blocks	started	to	collide.	
The	Alpine	chain	originated	from	the	convergent	
movements	between	the	two	colliding	plates,	and	the	
metamorphic	and	sedimentary	blocks	of	the	European	
and	Africa	crust	were	piled	up.		
Adria	and	the	other	southern	Italian	region	were	s?ll	in	
a	quite	marine	environemnt,	deep	(Marche,	Toscana)	or	
shallow	(Abruzzo,	Puglia	and	Sicily).		
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Last	30	M.A	–	Apennine	orogenesis		

The	collision	between	Africa	and	Europe	has	con?nued	for	the	next	30	MA	up	to	Present,	
forming	the	complicated	structural	seUng.	Some	deep	crustal	fractured	formed	(Balearic	and	Thyrrenian	
basins)	which	guided	the	Apennines	orogenesis.		Apennines	extends	from	Northern	Italy	to	Sicily	and	
northern	Africa	(Tunisia,	Marocco,	Atlante	mountains).		
The	Apennine	forma?on	occured	in	two	main	phases:	the	first	related	to	the	opening	of	the	Balearic	basin	
and	the	second	phase,	from	10	MA,	the	opening	of	the	Thyrrenian	Sea.		
	
6	MA:	the	closure	of	the	Strait	of	Gibraltar	led	to	the	isola?on	of	the	Mediterranean	and	in	a	few	tens	of	
years	it	remained	isolated	and	came	close	to	drying	up;	at	the	seafloor	layers	of	chalk,	limestones	and	salt	
were	deposited.		
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Last	2	M.A.	-	Glacia$on		

In	the	past	2	MA	and	in	par?cularly,	the	configura?on	of	the	Italian	region	has	not	changed	significantly,		
except	for	the	upli]ing	of	the	Apennines	and	the	filling	of	the	marine	deep	around	the	chain	with		
sediments	coming	from	the	Alps	and	Apennines	that	formed	the	Po	Plain	and	the	the	southern	Adria?c		
basin,	which	were	both	partly	involved	in	the	orogenesis.	The	South	Adria?c	was	also	influenced	by	the		
Dinaric	chain,	caused	by	the	subduc?on	of	the	Adria	below	Europe,	to	to	its	eastern	border.	
Over	the	last	800.000	years,	erosional	ac?vi?es	included	effect	of	glaciers	transport.	Great	glaciers	
were	common	during	the	coldest	phases	of	the	glacia?ons	(see	the	U	shaped	Alpine	valley)		

Present		
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STRATIGRAPHY	OF	THE	APULIAN	PLATFORM	AND	ADRIATIC	BASIN	
(calibrated	from	wellbore	data)	

(Scisciani	&	Calamita,	2009)	

(Casero	e	Bigi,	2013)	
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Structural	map	of	the	Northern	Adria?c	Sea	
region	(modified	from	Castellarin	et	al.,	
2006).	

NORTHERN	ADRIATIC	

Cuffaro	et	al.	2010	

Carmina?	2003	
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MORPHOLOGY	AND	PRESENT	STRUCTURAL	SETTING	–	NORTHERN	ADRIATIC		

Northern	Apennine	

PO	plain	

(Fantoni	&	Franciosi,	2010)	
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SCHEMATIC	STRATIGRAPHY	from	AMANDA	well	data	

Donda	et	al.,	2014.	Deep-sourced	gas	seepage	and	methane-derived	carbonates	in	the	Northern	
Adria?c	Sea.	Basin	Research	(2014)	1–15,	doi:	10.1111/bre.12087	
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Ghielmi,	M.,	Minervini,	M.,	Nini,	C.,	Rogledi,	S.,	Rossi,	M.,	Vignolo,	
A.,	2010.	Sedimentary	and	tectonic	evolu?on	in	the	eastern	Po-Plain	
and	northern	Adria?c	Sea	area	from	the	Messinian	to	Middle	
Pleistocene	(Italy).	Rendicon?	Scienze	Fisiche	e	Naturali	Accademia	
Lincei	21,	131e166 

SEISMOSTRATIGRAPHY	–	NORTHERN	ADRIATIC		

Donda	et	al.,	2014.	Deep-sourced	gas	seepage	and	methane-
derived	carbonates	in	the	Northern	Adria?c	Sea.	Basin	Research	
(2014)	1–15,	doi:	10.1111/bre.12087	
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GAS	SEEPS	IN	THE	NORTHERN	ADRIATIC	

(Donda	et	al.,	2014)	
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GAS	SEEPS	IN	THE	NORTHERN	ADRIATIC	

(Donda	et	al.,	2014)	
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Str	

CENTRAL	ADRIATIC	
Structural	seYng	

GeleU	et	al.,	2008	

3	main	deforma?on	phases:	
-  extensional	in	the	late	Jurassic	
-  contrac?onal/transtensional	in	the	late	Cretaceous	
-  compressional	in	the	middle-late	Pliocene	and	re-ac?va?on	
						of	pre-exis?ng	tectonic	features	
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(Casero	e	Bigi,	2013)	

CENTRAL	ADRIATIC	–	Tectonic	style	
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CENTRAL	ADRIATIC	
Mid-Adria?c	Ridge	
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CENTRAL	ADRIATIC	

Mid-Adria?c	Ridge	



CENTRAL	ADRIATIC	

Mid-Adria?c	Ridge	
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CENTRAL	ADRIATIC	
Tremi?	Ridge	
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SOUTHERN	ADRIATIC		

Bathymetry	 Structural	sketch	
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SOUTHERN	ADRIATIC		
Stra?graphy	

A	

B	

C	

The	Apulian	zone	(A),	extending	from	Puglia	region	to	
the	external	sector	of	the	Ionian	islands	(pre	Apulian	
area),	and	characterized	by	thick	carbonate	Triassic	to	
Miocene	neri?c	sequences	(>	6000	m).	

The	Ionian	zone,	(B)	It	occupies	the	Southern	Adria?c	Sea	area.	Going	further	north	
it	joins	the	Umbria-Marche	Apennines,	whereas	to	the	west	it	outcrops	in	the	eastern	sector	of	the	Gargano.	It	
features	neri?c	sediments	up	to	the	Early	Jurassic	(Early-Middle	Lias),	becoming	pelagic	up	to	the	Middle-Late	Eocene	
and	finally	terrigeneous	(flysch)	up	to	the	Early	Miocene.	

The	Dalma?an	zone,	(C)	outcrops	along	the	Montenegro	coastline,	with	neri?c	facies	from	the	Triassic	to	the	
Middle	Eocene	and	becoming	flyshoidal	from	the	Oligocene	to	the	Early	Miocene	(Aquitanian).	
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Volpi	et	al.,	2014	

SOUTHERN	ADRIATIC		
Structural	seUng	
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(Argnani	et	al.,	2012)	
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A	 B	

A	

B	A	
B	

SOUTHERN	ADRIATIC		
Gondola	fault	system	
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Ridente	et	al.,	2010	

Seafloor	evidence	and	shallow	deforma?on	

SOUTHERN	ADRIATIC		
Gondola	fault	system	
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SEISMICITY	OF	THE	ADRIATIC	REGION	
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SEISMICITY	OF	THE	ADRIATIC	REGION	

Hypocentral		depth	 Focal	mechanisms	
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DISS	INGV	–	Italian	seismicity	catalogue	
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HYDROCARBON	EXLORATION	



HYDROCARBON	EXLORATION	



LOCATION	OF	THE	MAIN	HYDROCARBON	FIELDS	AND	STRUCTURAL	SETTING	
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HYDROCARBON	EXLORATION	

a	
b	
c	

a	
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Cazzini	et	al.,	Journal	of	Petroleum	Geology,	Vol.	38(3),	July	2015,	pp	255-279	



HYDROCARBON	EXLORATION	

b	
a	
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Cazzini	et	al.,	Journal	of	Petroleum	Geology,	Vol.	38(3),	July	2015,	pp	255-279	
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STRUCTURAL	SKETCH	OF	MEDITERRANEAN	AREA	
(from	Middle	Eocene)		



Upper	Miocene	(8	Ma)	 Pliocene	(4Ma)	 Lower	Pleistocene	(1,5	Ma)	

Upper	Pleistocene	(0,11	Ma)	

PLIO-QUATERNARY	EVOLUTION	OF	THE	MEDITERRANEAN	REGION	

(VITI	ET	AL.,	2006)	



(VITI	ET	AL.,	2006)	

MAIN	STRUCTURAL	TECTONIC	FEATURES	OF	THE	PERI-ADRIATIC	AREAS	




