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Lower-Middle Jurassic in the Sakarya Zone:

clastic deposition in the west

arc magmatism in the east



Jurassic magmatic arc

175-160 Ma









Migmatitic gneiss

Central Pontides, İnebolu region



cordierite + garnet+ sillimanite + biotite + plagloclase + K-feldspar + quartz









Upper Jurassic – Lower Cretaceous

(Kimmerid.-Valang.) carbonates



LATE JURASSIC – EARLY CRETACEOUS 

UBIQITOUS CARBONATE DEPOSITION 

THROUGHOUT THE PONTIDES



Upper Jurassic – Lower Cretaceous carbonates

Lower - Middle Jurassic volcaniclastic rocks

EASTERN PONTIDES

Alucra region



CENTRAL PONTIDES

Çangaldağ region

Upper Jurassic – Lower Cretaceous carbonates

Middle Jurassic volcanic rocks







Upper Jurassic – Lower Cretaceous

(Kimmerid.-Valang.) carbonates

İstanbul Zone

Sakarya Zone



İnaltı Formasyonu

Üst Jura – Alt Kretase

Akgöl Formasyonu

Üst Triyas - ? Alt Liyas)





Upper Jurassic – Lower Cretaceous

(Kimmerid.-Valang.) carbonates













Çağlayan Group
Mid-Cretaceous

turbidites

Central Pontide

Metamorphic

Supercomplex

400 km

Mid-Cretaceous (Albian) – subduction zone metamorphism



Outcrops of the middle Cretaceous turbidites

The Çağlayan Formation



Depositional area 

of the Çağlayan Group



Mid-Cretaceous turbidites

Çağlayan Formation

Central Pontides, Kastamonu



Akdoğan et al., 2017

Paleocurrents in the Lower Cretaceous turbidites



Akdoğan et al., 2017

Detrital zircon ages from the Lower Cretaceous turbidites

ARCHEAN

PALEO-

PROTEROZOIC

Archean

PP

Akdoğan et al., 2017



Sediment supply



Çağlayan Group
Mid-Cretaceous

turbidites

Central Pontide

Metamorphic

Supercomplex

400 km

Mid-Cretaceous (Albian) – subduction zone metamorphism



EARLY CRETACEOUS HIGH-PRESSURE

METAMORPHISM



Eclogites



Elekdağ ridge – Early Cretaceous serpentinite and eclogite

Central Pontides, Boyabat region





Eclogites

107 Ma 106 Ma
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Sodic amphibole

Okay et al. 2006, 2013



Early Cretaceous (Albian, 110-100 Ma)

No magmatic arc!!



Subduction

Passive or 

transform margin











Subduction

Passive or 

transform margin



LATE CRETACEUS IN THE 

PONTIDES  –

DEVELOPMENT OF THE 

MAGMATIC ARC AND 

OPENING OF THE BLACK SEA 

AS A BACK-ARC BASIN



Black Sea

Pontides











Subduction

Passive or 

transform margin











Subduction

Passive or 

transform margin





























KURUKO TYPE VOLCANIC 

MASSIVE SULPHIDE 

DEPOSITS

MURGUL, ÇAYELİ etc.











ÇAYELİ











MURGUL









Global Comparison of VMS Districts:  Project Study Areas



Model for rhyolite-hosted 

massive sulphide ores

Massive sulphide

Submarine rhyolite volcano

Regional convective sea water 

hydrothermal system  (carries 

metals, causes alteration)

Felsic subvolcanic intrusion

Sea floor

1 - 3 km 

below 

sea floor

2 - 5 km 

below 

sea 

floor
Mafic intrusions

Magmatic hydrothermal 

system  (carries metals, 

causes alteration



Tyrrhenian Sea

Bransfield Strait

Modern shallow 

marine systems

Taupo Volcanic Zone

Kermadec Arc

New Ireland Basin
Manus Basin

Mariana Arc
Okinawa 

Trough

Izu-Bonin Arc

New Britain

Baia California



Tyrrhenian Sea

Pallinuro 
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Volcanic edifice

Sulfide 
occurrence

Vulcano: <15 mbsl

Panarea:    80 mbsl

Marsili:   500 mbsl

Palinuro: 600 mbsl
Beccaluva et al. (1985)



Sulfide talus at Hook 

Ridge (1070 m water 

depth)

Sulfide talus at Hook 

Ridge (1060 m water 

depth)

Polymetallic mineralization in

a sedimented marginal basin

 broadly similar to the

Iberian Pyrite Belt, the largest

massive sulfide accumulation

in the world

Petersen et al. (2004)









MAASTRICHTIAN – PALEOCENE

END OF MAGMATISM –

LIMESTONE DEPOSITION



Subduction

Passive or 

transform margin













LATE PALEOCENE – EARLY 

EOCENE

COLLISION BETWEEN THE 

PONTIDES AND THE 

ANATOLIDE-TAURIDE BLOCK













MIDDLE – LATE EOCENE

POST-COLLISIONAL EXTENSION 

AND MAGMATISM

A NEW PHASE OF DEPOSITION



Subduction

Passive or 

transform margin































AFTER THE EOCENE

CONTINENTAL DEPOSITION 

AND VOLCANISM 













Main Tectonic Features of the Eastern Pontides

• - A complex and heterogeneous pre-Jurassic 

basement.

• - Volcanoclastic Early to Middle Jurassic – arc 

volcanism

• - Upper Jurassic – Lower Cretaceous carbonates –

south-facing passive continental margin. 

• - North-vergent emplacement of ophiolitic melange in 

Mid-Cretaceous.

• - Build-up of a magmatic arc in the Senonian. 

Formation of the Kuruko-type sulfide deposits.

• - Continent-arc collision in the Late Paleocene - Early 

Eocene.

• - Widespread post-collisional magmatism and 

sedimentation in the Mid-Eocene.



Red pelagic limestones





flysch










