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ADRIATIC REGION and ADRIA Plate
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Boll. SGI 125 (2006) fasc. 3, 273-291, 6 ff.
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PLATE MARGINS CONFIGURATION IN THE MEDITERRANEAN REGION

Mantovani E. 1991 - La valutazione della pericolosita sismica in ltalia

s Catena Appenninica e

Mar Tirreno Toscana ‘ Pianura Padana

g Placca Adria
i~

ZOLLA AFRICAN
Loy e
S




ae s UNIVERSITA DEGLISTUDI DITRIESTE

- il . Dipartimento di Matematica e Geoscienze Geologia Marina 2015/2016

T s

EARTHQUAKES LOCATIONS LIMIT THE BORDER OF THE ADRIA PLATE
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(Chiarabba et al., 2005)




UNIVERSITA DECGLI STUDI M TRIESTE

2 Dipartimento di Matematica e Geoscienze Geo|ogia Marina 2015/2016

250 M.A. — Early Mesozoic
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Presenter
Presentation Notes
Alla fine dell’era Paleozoica, 250 milioni di anni fa, con la collisione tra Laurasia e Gondwana,
i continenti si erano riuniti in un’unica massa: la cosiddetta Pangea. Alla latitudine dell’Equatore
si apriva verso est il vasto Golfo della Tetide, un oceano che separava l’Asia dalle terre meridionali
(Africa, India e Australia). La regione italiana si trovava a quel tempo al centro di questo «supercontinente», tra l’Africa e l’Europa, proprio all’estremità occidentale del Golfo della Tetide.
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150 M.A - Middle Mesozoic

m Giurassico superiore. 140 milioni di anni fa.
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Starting from Triassic, the Atlantic ocean started to open, separating Africa from America. This process
induced the formation 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

continent.
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 indetattion
called “Adria”. It still remains the deep substratum of the Italian peninsula and of the Adriatic 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.

N K The oceaninc crust, interposed between the continental blocks
was then sudducted 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 continental
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 still in
a quite marine environemnt, deep (Marche, Toscana) or
shallow (Abruzzo, Puglia and Sicily).

m Eocene. 50 milioni di anni fa.
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Last 30 M.A — Apennine orogenesis
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The collision between Africa and Europe has continued for the next 30 MA up to Present,

forming the complicated structural setting. 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 formation 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 isolation 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. - Glaciation Present
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In the past 2 MA and in particularly, the configuartion of the Italian region has not changed significanlty,
except for the uplifting 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 Adriatic
basin, which were both partly involved in the orogenesis. The South Adriatic was also influenced by the
Dinaric chain induced by the subduction of the Adria below Europe, to to its east border.

Over the last 800.000 years, erosional activities included the effect of glaciers transport. Great glaciers
were common during the coldest phases of the glaciations (see the U shaped Alpine valley)
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STRATIGRAPHY OF THE APULIAN PLATFORM AND ADRIATIC BASIN
(calibrated from wellbore data)
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NORTHERN ADRIATIC

Structural map of the Northern Adriatic
Sea region (modified from Castellarin et
al., 2006).
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MORPHOLOGY AND PRESENT STRUCTURAL SETTING — NORTHERN ADRIATIC
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SCHEMATIC STRATIGRAPHY from AMANDA well data
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Donda et al., 2014. Deep-sourced gas seepage and methane-derived carbonates in the Northern
Adriatic Sea. Basin Research (2014) 1-15, doi: 10.1111/bre.12087
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SEISMOSTRATIGRAPHY — NORTHERN ADRIATIC
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GAS SEEPS IN THE NORTHERN ADRIATIC

Top Paleocene &
Early Eocene

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

3 main deformation phases:

- extensional in the late Jurassic

- contractional/transtensional in the late Cretaceous

- compressional in the middle-late Pliocene and re-activation
of pre-existing tectonic features

(b) Apennine (CHR-PFG, 1991) and
S DiREMC {Grandit ef al., 1999)
frontal ihrust

Apulian (Nicolai & Gambini, 2007) and
Dalmatizn (Grandic of al | 1999)
carbonate platform margins

Faults (Herak &t al, 2005)

Markulin, 2000; Grandic ef al.1980) 4FN

Fault plane solution for the mainshock
2900372003 (Herak et al., 2005)

Pockmark (Mazzotti ef al,, 1987)

Coral bank (Taviani, 2008)
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Mud diapi (Hovland & Curzi, 1689) | 4o, Geletti et al., 2008
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CENTRAL ADRIATIC — Tectonic style
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CENTRAL ADRIATIC
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CENTRAL ADRIATIC
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CENTRAL ADRIATIC
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SOUTHERN ADRIATIC
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SOUTHERN ADRIATIC
Stratigraphy
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The Apulian zone (A), extending from Puglia region to
the external sector of the lonian islands (pre Apulian

Carbonate Platform depasits a) Lower ) :
R i e i, 8 area), and characterized by thick carbonate Triassic to

MEGISHAR-Nicol! & GAmEInt2007 Miocene neritic sequences (> 6000 m).

The lonian zone, (B) It occupies the Southern Adriatic 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 neritic 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 Dalmatian zone, (C) outcrops along the Montenegro coastline, with neritic facies from the Triassic to the
Middle Eocene and becoming flyshoidal from the Oligocene to the Early Miocene (Aquitanian).
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Structural setting
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. - o | R Lowermost Jurassic platiorm carbonate succession
™ U Ol Mi and turbidite y N
@ - FWE' o ne . = - {Calcare Massiccio Formation)
= carl platform . Upper triassic platform carbonate succession
(Calcare di bari and calcare di altamura formation) (Anidriti di Burano Formation)
E Upper Cretaceous-Palecgene pelagic limestones (Scaglia formation) \
~

Main faults Main unconformities

Volpi et al., 2014
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SOUTHERN ADRIATIC

Gondola fault system
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SOUTHERN ADRIATIC
Gondola fault system
Seafloor evidence and shallow deformation

CHIRP-SONAR PROFILE SE-19 topof M52, CHIRP-SONAR PROFILE SE-16
base of Holoczne — topofM\S;\

‘fault scarp relief

/ fault plane
6 slide scarp

sediment wave

k erosional scarp

/ relief crest
(unknown origin)

"~ , Shallow (S-dip)
; normal faults
(2-4 km length)
displacing
depositional
and erosional
seafloor

base of

$S1142-Chirp Sonar Profile

Ridente et al., 2010
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SEISMICITY OF THE ADRIATIC REGION

15° 20°

§2° 42°

15° 0 sedimentary cover*  20°
Earthquakes focal mechanisms Earthquakes M>=2.5 2 UPper crust®
(1977-May2007) (1977-May2007) lower crust*
@ reverse-slip : m:%s 40
 strike-slip  moment tensors solutions _ g Upper mantie*
W vl . m-g 5 (*in the Central Adriatic
e M= 3

= Ooand in the Apulian region)
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SEISMICITY OF THE ADRIATIC REGION

Focal mechanisms

5° 10° 15° 20°

Hypocentral
depth (km)

45° 45°
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DISS INGV - Italian seismicity catalogue

46.0

45.0
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T, HIECSOH
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130 14.0 15.0 6.0 170 180 190 0.0
12.0 125 13.0 130 14.0 18.0
§ ‘egion name Eastern Adriatic — —
Region name North-Eastern Adriatic [Region code AD2 Region name Central Adriatic
Region code AD1 s tructural setti Internal and central part of External Region code AD3
Structural setting Extemal Dinarides thrust belt Tuctural setiing Dinarides thrust belt External parts of the External
Principal faulting reverse to reverse-dextral strike slip Principal faulting thrusting, reverse to reverse-dextral Structural setting Dinarides and Apennines, Middle
style style strike slip Adriatic
14.08.1574 M,, 5.6 Lupoglav 06.04.1667 M, 7.2 Dubrovnik Principal faultin
Largest Earthquak ~ w P 9 i
argesl Earthquake earthquake Largest Earthquake earthquake style thrusting
Largest Tsunami 26.03.1511 12 Venice/Trieste tsunami Largest Tsunami 06.04.1667 | 4 Dubrovnik tsunami 02.07.1844 M,, 5.6 Adriatic
Largest Earthquake]
earthquake
Largest Tsunami unknown

43,00

Fegion name
Region code
Structural sefting
Principal faulting

s tyle
|_argest Earthquake

Southem Western Adriatic
AD4
Apulian foreland shear zone

dextral strike-slip

30.07.1627 M, 6.7 Gargano
earthquake
30.07.1627 | 5 Gargano tsunami

42.0

sms

|_argest Tsunami

& _Istituto Mazionale di Geofisica & Vulcanalogia

Database of Individual Seismogenic Sources

130 150 i i 15
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DISS Working Group (2010). Datsbase of Individusl Seismogenic Sources (DISS), Verson 3.1.1: A compilation of
petential sources for earthquakes larger than M 5.5 in Italy and sumrcunding areas. http://dss.m.ingv.it/diss/, © INGV
010 - Tstitute Marsnals di Gaaksica & Vulzanologa - ANl nghts rassrvad; DOI: 106092/ TNGV_IT-DISST.1.1
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= . y
T Start DISS 3 in the web Start DISS 3 in Google Farth - Kmi-Himl
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HYDROCARBON EXLORATION
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Zone marine originariamente aperte Zone marine aperte alle attivita minerarie e rimodulate
alle attivitd minerarie

con D.M. 8/08/2013
(Elaborazione dell’Ufficio cartografia della DGRME) (Elaborazione dell’Ufficio cartografia della DGRME)
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LOCATION OF THE MAIN HYDROCARBON FIELDS AND STRUCTURAL SETTING
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S.MARIA MARE
(1974}

DEPTH : 2250 mim.s.)

NET PAY . 12m

AV. PORCSITY . 10 %

AV. PERMEABILITY : 7 - 7000 md

RESEAVES

oIl 2,7 210" T (22°aP

CRETACEOUS — PALEOGENE HYDROCARBON FIELDS

RESERVES

SARAGO MARE
(1979)

DEPTH - 1280 m (m.s.L}

NET PAY ;60 m

AV. POROSITY : 12 %
PERMEABILITY : 500 - 30000 md

OIL: 5= 10°T (7 APY)

\

MORMORA MARE m
{1979

DEPTH - 2000 m (m.sl)

HET PAY 6 m

AV POROSITY 0%

AV PERMEABILITY - 110 - 240 md

[y RESERVES

'_ GAS 410210 m'
CONDENSATE: 8x10" T (4T°AP1)

S.GIORGIO MARE
(1968}

DEPTH . 1602 m (m.s. 1)

\ NET PAY S6.5m
AV. PORDSITY ;129 %
RESERVES ' 3
GAS 34x10'm

Reservoir (oil-gas): fractured carbonates
(Cretaceous — Paleogene)
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LOWER PLIOCENE/PLEISTOCENE HYDROCARBON FIELDS

5 Perla
76 Ragusa
77 Mila
T Vega

38 Rapagnzno

- .

Reservoir (gas): turbiditic sands
of the foredeep (lower Pliocene)

Reservoir (gas): positive structures of the
thrusts (Pleistocene)

P Puda Corsil WL 138

TR T AT

@1 )
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CRETACEOUS CARBONATE HYDROCARBON FIELDS

Reservoir (oil): top of the platform carbonates, fractured due to erosion (period of emersion of structural
high) or to deformation (Cretaceous — Paleogene)

Casero, 2004
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CARTE DEGLI IMPIANTI ATTIVI IN MARE - SITUAZIONE AL 31 DICEMBRE 2014

Piattaforme, Centrali di raccolta, condotte e concessioni di coltivazione nel Mare Adriatice settentrionale e centrale:

Piattaforme, Centrali di raccolta, condotte e concessioni di coltivazione nel Mare Adriatico centrale:
—

..-"
., ’
&
7o,
/.
?‘/0
o =
UAQUILA /
Ry —
}l ."'I ISOLE TREMIT]
/ ol o Capeara
[ Baola o S Lewmires

(Elaborazioni dell Ufficio cartografia della DGRME)

POZZI ATTIVI NELL'OFFSHORE ITALIANO AL 31 DICEMBRE 2014

Produttivi

Gas naturale

Olio greggio

Totale

79 22 28
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