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     The Northwestern part (A), with the red, shows the Apulian platform, the Southern 
part (B), with the deep blue, show the Mediterranean Ridge, the North Aegean 

sea (C) with green, show the troughs with Prinos and Epanomi hydrocarbon fields, 
and (D) Levantine basin with huge oil and gas fields of Cyprus and Israel(modified 

from Chamot-Rooke et al., 2005). 
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PRINCIPLES 

A Fold and Thrust Belt 

(FTB) is a series of 

mountainous foothills, adjacent 

to an orogenic belt, which form 

due to contractional tectonics.  

FTB commonly form in the 

forelands adjacent to major 

orogens as deformation 

propagates outwards.  
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Soft-sediment deformation as reflected in the Miocene 

deposits in Cyprus: Evidence of syndepositional tectonics  

by 

E. Karoulla, P. Stylianou, Ch. Elia, G. Iliopoulos, A.G. Maravelis, A. Zelilidis 

 

Characterizing the submarine fan deposits fans of Pindos 

foreland, western Greece: Constraints based on statistical 

treatment of bed thickness distribution, ichnofauna 

research and conglomerate clast composition analysis 

 by 
N. Bourli, V. Savva,  A. Noti, G. Pantopoulos, A.G. Maravelis, A. Zelilidis 



Soft-sediment deformation as reflected in the Miocene deposits in 
Cyprus: Evidence of syndepositional tectonics  
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Characterizing the submarine fan deposits fans of Pindos foreland, 
western Greece: Constraints based on statistical treatment of bed 

thickness distribution, ichnofauna research and conglomerate clast 
composition analysis 
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Introduction – 
Geological setting 

Geological map of 

the external 

Hellenides in NW 

Greece showing the 

Ionian foreland with 

the major structural 

elements within 

Pindos foreland. 

Petroleum source rock evaluation of an Upper Miocene 
to Lower Pliocene clastic sedimentary succession in the 

Hellenic Fold and Thrust Belt: Ionian Foreland Basin, 
northwest Greece 
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PRE-APULIAN ZONE 
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The red dashed lines are seismic lines. 
The yellow line is the coastline. 
1. Internal Albanides, 
2. Internal Helenides, 
3. Pindos zone (Krasta), 
4. Gavrovo zone (Kruja), 
5a. Internal Ionian zone, 
5b. Middle Ionian zone, 
5c. External Ionian zone, 
6. Apulian platform: 
    6a. Plateau Rospo, 
    6b. Gargano promontory, 
    6c. Murge ridge,  
    6d. Salento peninsula,  
    6e. Apulia plateau, 
7. Albanian Alps, 
8a. Dures basin, 8b. Ionian-Albania basin, 
9. Hellenic trench, 
10. Mediterranean ridge, 
11. Ionian abyssal plain, 
12. Africa, 12a. Hyblean plateau, 
13. Calabrian arc, 
14. South Tyrrhenian sea, 
15. South Apennine. 
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Synthetic sketch map showing Italian and Albanian hydrocarbon plays with 
an attempt for correlation with the northwestern part of Greece 

(Diapontia islands). Cross-sections AA’ and BB’ based on seismic data. 

Vlora-Elbasan fault 



Maravelis et. al., 2012 
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Maravelis et. al., 2012 

22 



Maravelis et. al., 2012 

IONIAN FORELAND PREVEZA BASIN 
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M.R. H.T. 

3 4 

    1,2: Pliocene and Miocene clastics. 3: Mesozoic carbonates, 4: Triassic evaporites 

 

 

 

Kokkinou et. al., 2005 

Zelilidis et al., 2015 
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The Ionian foreland basin situated in the Western 
margin of the Hellenic Fold and Thrust Belt (the eastern 

margins of this foreland outcropped in Corfu, Lefkas 
and Kefallinia islands). 

This investigation presents an outcrop based organic 
geochemical analysis applied to the Upper Miocene to 
Lower Pliocene clastic sedimentary succession at this 

part of the Hellenic Fold and Thrust Belt.  

One hundred mudstone samples were collected from 
the northern and southern part of the study region and 
were analysed using Rock-Eval 6 pyrolysis method.  

The analytical data indicate that the sedimentary 
succession contains units that can be considered as 

potential source rocks and are worthy of further 
consideration. 
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GEOLOGICAL SETTING  

Summary Results 
• Current study examined upper 

Miocene-Lower Pliocene outcrops in 
three islands (Corfu, Lefkas and 
Cephalonia) and numerous sections. 
Older investigations have took place in 
Zakynthos and Diapontia Islands. 

 
• The main geotectonic features of the 

broad study area are: The Ionian Thrust, 
the Cephalonia Transfer Fault and the 
North Corfu -  South Salento fault. 
Those features control the evolution 
and the diversity of the examined sub-
basins. 
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GEOLOGICAL SETTING  
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GEOLOGICAL SETTING –CORFU  
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GEOLOGICAL SETTING  
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GEOLOGICAL SETTING – CEPHALONIA & LEFKAS  

Cephalonia section: Folding due to compression 

The lower part of Lefkas section 

The upper part of Cephalonia section 
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GEOCHEMICAL INVESTIGATION 

• More than 100 hundred mudstone samples where collected and their organic 
content and geochemical characteristics were examined with Rock-Eval 6 pyrolysis.  
 

• Sampling took place in various locations: Three sections of upper Miocene age in 
Cephalonia island, in Agia Kiriaki Bay (NW). Four sections of Upper Miocene age in 
Lefkas island, in Kalamitsi area (SW).  
 

• Three sections in South Corfu Pliocene accumulations in Lefkimmi area. The 
Miocene sections in central to northern Corfu, in Agios Georgios Pagon and Arillas. 
The Pliocene accumulations in Agios Stefanos bay and Cape d’ Amour (NW).  
 

• Caution was taken to avoid contamination during sampling. The samples were 
dried and later crushed and sieved using a 250μm sieve in order to perform Rock 
Eval 6 pyrolysis. Selection within the original number of samples to perform the 
analysis was done through laboratory investigations of TOC content (Gaudette 
titration method) and their color assessment.  
 

• The following plots present the first results 
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GEOCHEMICAL INVESTIGATION 
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GEOCHEMICAL INVESTIGATION 

• Southern Corfu sections (Pliocene) present an average of 0,7% TOC and >0,35 S2 values. 
The upper section has lower TOC values but with the occurrence of thin (~1cm) lignite 
beds with measured TOC reaching ~40%.  
 

• Northern Corfu sections can be divided in Upper Miocene (Agios Georgios Pagon and 
Arillas) and lower to middle Pliocene (Agios Stefanos, Cape d’ Amour) sections. Samples 
from the Oligocene Pindos foreland sediments were also examined (NE Corfu). Upper 
Miocene sediments present more promising results, reaching to 1,5% TOC content and 
an average above 0,5%, while Pliocene sediments with TOC >0,5% are approx. 40%. 
However, samples within the Pliocene sequence may present TOC up to 4,36%.  
 

• The lower parts of the Lefkas section present average TOC >0,5% and S2 values ~0,56 
mg/g. A general decrease in TOC content is present upwards, with fewer samples over 
the 0,5% threshold. 
 

• Accordingly, the lower parts of the Cephalonia sections present a very promising >1% 
average and >2 mg/g S2 values (reaching up to 2,21% and 6,57 mg/g respectively). A 
similar to Lefkas decrease trend is observed upwards.   
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GEOCHEMICAL INVESTIGATION 

• As shown in the presented plots, sampling throughout the outcrop sites present a 
mostly fair to good source rock potential, while the majority of the samples 
correspond to Type III kerogen, with some samples to Type II.  
 

• Tmax measurements present an average 425o and a range between 416 to 434o. These 
results indicate that the samples are immature with respect to oil generation. The PI 
vs Tmax plot proves this general maturity trend. Tmax fluctuations present a similar 
trend between sections and islands, with slightly higher values for the lower sections 
in Cephalonia island.  
 

• Immaturity of the kerogen indicates lack of high temperatures during burial. 
However, deeper and thicker accumulations of those sediments (down slope and 
offshore equivalents) may present higher thermal evolution. 
 

• Combining these results with older published investigations in Zakynthos and 
Diapontia islands it is shown that certain parts of the Upper Miocene-Lower Pliocene 
accumulations in the Ionian sea may prove significant gas-prone source rocks. Thicker 
accumulations of those sediments have been investigated in the Ionian Sea and our 
ongoing research will focus in a further understanding of the geochemical patterns in 
the broad area. 
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DISCUSSION 

• The tectonic setting of Western 
Greece is mixed. The Cephalonia 
fault divides the area in two 
different regimes: Ocean-continent 
subduction to the North (Corfu, 
Diapontia) and continent-
continent collision to the South 
(Lefkas, Cephalonia, Zakynthos)  
 

• In combination with the 
importance of salt diapirs 
throughout the Ionian Thrust, 
different characteristics and 
setting may be present between 
sub-basins.  
 

• Research has presented a variety 
of basin settings: piggy – back 
basins (Zakynthos, Diapontia), 
foreland basins proximate to 
Ionian Thrust (Lefkas, Corfu) and 
others with significant distance 
(Cephalonia). 37 



CONCLUSION 
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Thank you for your attention 


