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Abstract

Evaluation of geological and geochemical data acquired since 1985 from

scientists working in the Libyan Sea indicate the possible existence of large
hydrocarbon deposits in an area of 80.000 km?®, which is equivalent to the Levantine
Basin (combined EEZ of Israel, Lebanon and Syria). These indicators are:

1.

The converging plates which host the 20% of the World’s Giant Hydrocarbon
Fields. Henceforth, the possibility of having large hydrocarbon deposits under
Crete should be investigated.

A large number of accretionary prisms which are encountered within the
Mediterranean Ridge. Accretionary prisms throughout the world- are
indicative of hydrocarbon fields. Therefore, the existence of large hydrocarbon
deposits underneath Crete should be the subject of intensive research.
Throughout the world active mud flow volcanoes are associated with
hydrocarbon occurrences. Underneath Crete, there are a large number of active
mud flow volcanoes. As a result, a thorough investigation can reveal medium
to large oil fields.

Geochemical analysis of emitted methane bubbles from active mud flow
volcanoes indicate that their origin is thermogenic. Hence, working petroleum
systems are encountered at depths.

Based upon geological and geophysical data, scientists have identified
offshore Crete 2 major anticlines, an abyssal plain and 7 backstop basin-
trenches as possible hydrocarbon plays.

Based upon the geological similarities and their vast experience in both the
Eastern Mediterranean and West Timor Trough, Petroleum Geoservices (PGS)
have suggested that the southern basin of Crete is equivalent to the Levantine
basin.
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Introduction

In the Libyan Sea, offshore southern Crete, there are 2 areas which may turn
out to be of big interest as far as hydrocarbon exploration is concerned. The first one
is the Herodotus basin and the other one is the Mediterranean Ridge (Fig. 1).
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Fig. 1: Tectonic sketch of the Eastern Mediterranean showing:
a) the Mediterranean Ridge and b) the Abyssal Herodotus basin. (Barrier et al., 2004)

The hydrocarbon potential of the Greek portion of the Herodotus basin is
already discussed in detail by Bruneton et al., 2011. The geodynamic regime of the
Eastern Mediterranean which leads to the evolution of the Mediterranean Ridge is
discussed in detail by MacKenzie, 1972, Minster and Jordan, 1978, Le Pichon, 1982,
Ryan et al., 1982, Meulenkamp et al., 1988, Jackson, 1994, Oral et. al., 1995, Ten
Veen and Mejer, 1998, Cocard et al., 1999, Papazachos, 1999, 2002, McClusky et al.,
2000, Knapmayer and Harges, 2000, Huguen et al., 2001, Movvtpdkng, 2001,
Hollenstein et al., 2002, McClusky et al., 2003, TTarmaldyoc kou [Tomaldyog, 2003,
Ten Veen and Kleinspehn, 2003, Kreemer and Chamot-Rooke, 2004, Reilinger et al.,
2004 and Pavlaki, 2006.

The afore-mentioned scientists have indicated that in the wider area of Crete
there is an active geodynamic system that is characterized by the motion of two
converging plates: the Eurasian and the African. The Arabian plate moving
counterclockwise is pushing westward the Anatolian plate which in turn pushes
southward the Aegean plate (Fig. 2). It is this interaction of the plates which causes
the prerequisites for hydrocarbon accumulation to exist, namely the confluence of
reservoirs, source rocks and a way of getting the oil and gas generated from these
source rocks into the reservoirs and keeping them there, which is trapping them,
(Kanasewich and Havskow, 1978). In converging plates we usually find large
hydrocarbon deposits (Thompson, 1976, Carmalt and St. John, 1986).



Fig. 2: The geodynamic regime of the wider area of Crete and Eastern Mediterranean.
Arabian plate is pushing counterclockwise the Anatolian plate which in turn pushes sideways the Aegean plate.
The latter overrides the African plate which subducts under the island of Crete. (Pavlaki, 2006)

In the Eastern Mediterranean the compressional forces are also responsible for
the formation of an underwater ridge, the so called Mediterranean Ridge (Fig. 3). This
ridge is forming an accretionary complex whose rate of increase is the fastest in the

world (Kopfet al., 2003).
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Fig. 3: Conversion of the African plate with the Aegean plate south of Crete
in the region of Eastern Mediterranean. Distortion of the wider sub-Sea region.
Formation of trenches and the Mediterranean Ridge. (Pavlaki, 2006).

Mediterranean Ridge

The Mediterranean Ridge (Fig. 5) starts from the western part of the island of
Lefkas in the Ionian Sea, bends around the island of Crete and ends roughly south of
the island of Kastellorizo following the subduction of the African Plate underneath the

Aegean Plate (Fig. 4).
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Fig. 5: The Mediterranean Ridge and the main geotectonic features in Eastern Mediterranean and its wider area of
the Transmediterranean Section (Transmed. VII), from Moesia till Cyrenaica. (Papanicolaou et al., 2004)

Within this ridge there are 2 possible hydrocarbon indicators. The first is the
existence of over 60 mud flow volcanoes along the subduction zone (Fig. 6) and the
second is the occurrence of a large number of accretionary prism complexes (Fig. 7,

Fig. 8).
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Fig. 6: Location of mud flow volcanoes in the subduction zone along with the location of the Aegean volcanic arc.
Location of the mud flow volcanoes in the Nile cone and the EEZ of Cyprus. In parenthesis the anticipated
amount of natural gas to be found. (modified after Dimitrov, 2002)
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Fig. 7: Portion of the Transmediterranean section (Transmed. VII) starting from Cyrenaica
and ending in the Aegean volcanic arc. (Papanicolaou et al., 2004 from Gavazza et al., 2004)
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Mud Flow Volcanoes

Mud flow volcanoes within the Greek Exclusive Economic Zone (EEZ) have
been and still are emitting natural gas bubbles for more than 1 million years. A
portion of these gases, after travelling through the sea water, are lost in the air (Fig.
9). Another portion is converted to gas hydrates (Fig. 10) and another small fraction is
consumed by methane bacteria.

Fig. 9: Methane bqbbles from the bottom of the Fig. 10: Hydrate from the Thessaloniki mud flow
Mediterranean Sea. volcano of Anaximander mountains, Eastern
(www.energybulletin.net/node/51517 - Cached - Mediterranean. (Lykousis et al., 2004)
Similar)

The area covered by the gas hydrates is close to 200,000 Km® and the volume
is roughly calculated at 30 trillion m’ (assuming an average thickness of 150 meters)
(Fig. 11). Roughly, 1% of this volume are hydrates, that is 0.30 trillion m’. This value
should be multiplied by 170 m® of natural gas / Im’ of hydrate in order to equate it to
the conventional natural gas value (Massari, 2009). This implies that we have the
equivalent of 51 trillion m’ of natural gas which is a huge amount.
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Fig. 11: Hydrate thicknesses in the Mediterranean Sea (red line denotes Greece’s EEZ). (Praeg et al., 2007).

Geochemical analysis of the bubbles, which takes into account the ratio of
methane/ethane”, have indicated that the origin of these bubbles is due to the pyrolysis
of hydrocarbons that reside at depth. If the ratio of C1/C2" is far less than 100, then
this is considered as strong evidence that the gas is thermogenic in origin, whereas if
the same ratio is far in excess of 100, the gas is considered biogenic microbial in
origin (Robinson et al., 1996, Cronin et al., 1997, Robertson and Kopf, 1998, Deyhle
and Kopf, 2012) (Fig. 12, Fig. 13).
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Fig. 12: Pockmarks, gas seeps and the discovery of gas hydrates indicate that the surrounding area is also actively
degassing through a vent zone, of which the mud volcanoes are a part. The presence of thermogenic gas is inferred
from the ratio of methane to heavier hydrocarbon gases indicating a deep source of origin.

(Cronin et al., 1997, Robinson et al., 1996)
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Fig. 13: Revised model of mud volcanism on the Mediterranean Ridge accretionary complex, supported by
petrographic and mineralogic data from Leg.160. Mud volcanism was initiated >1 Ma ago, following collision of
the to the Mediterranean ridge accretionary complex with a promontory of the North African passive continental

margin. (Robertson and Kopf, 1998)

Gas hydrate analysis in shallow deposits of the Amsterdam mud volcano,
Anaximander Mountains, Northeastern Mediterranean Sea showed also a prevalence
of thermogenic light hydrocarbons as inferred from C,/C,; ratios <35 and 51 C-CH4
values of -50,60/00 (Pape et al., 2010) (Fig. 14, Fig. 15).

Also using the isotope signature of hydrocarbon gases, 8'*C-CHy < §'*C-C,Hj
along with the ratio of CH4/C,Hs, Toki et al. (2006) have established that the origin of
hydrocarbons in the Sagara oil field in central Japan is thermogenic.
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Fig. 14: The relation of C;/Cs, vs 8"*C-CH, (%g0) and 8"°C-C,Hy (“o0) vs 8°C-CH, (“p0) in Amsterdam Mud Flow
Volcano, Anaximander Mountain, indicating the thermogenic origin of methane bubbles. (Pape et al., 2010)
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Fig. 15: Generation of gases from organic matter with increasing temperature. (Buruss and Laughrey, 2009)

Ranges of gas composition corresponding to (i) bacterial gas, (ii) thermogenic
oil-associated gas, (iii) dry post-mature thermogenic gas and (iv) gas of mixed
biogenic/thermogenic origin have been defined, facilitating the interpretation of gas
compositional data by Schoell 1983, 1988, Faber et al., 1992, Whiticar, 1994 and
Buruss and Laughrey, 2009.

Some thermogenic bubbles are covered with a liquid hydrocarbon sleeve and
upon their arrival on the water surface they explode and leave an oil slick. This slick
grows when similar bubbles arrive at the water surface. This phenomenon is visible
from satellites (Roberts and Peace 2007) (Fig. 16). These analyses, along with the
occurrence of oil slicks, lead to the existence of working petroleum systems at depth.
Pyrolysis of saturates and/or aromatics of oil occur at 180°C. A geothermal gradient
of 33°C/1000 meters implies that oil petroleum systems occur at a depth of around
3500 to 4500 meters (Loncke et al., 2004) (Fig. 17). The same is observed also in
block 05 of Cyprus EEZ (Fig. 18).



Fig. 16: Oil films resuling from ecapin gas bubbles which are coated with oil. Gas bubbles are derived from
Active Mud Volcanoes in offshore Nile Cone, Egypt. Picture is taken from satellites. (Roberts and Peace, 2007)
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Fig. 17: Active Mud Flow Volcanoes (brown triangles), Gas chimneys (brown discs), Thermogenic Pockmarks
and Mounds offshore Southern Crete. The pre-Messinian source rocks/reservoir for the mud cones (brown) are
highly visible as well as the reservoir/source for the gas chimneys (light brown) are also visible.
(Loncke et al., 2004)

Fig. 18: Large anticline on the toe of deep Nile delta fan with Messinian low-stand delta clastic sand faulted pre-
Messinian. Gas chimneys are highly visible. (Montadert and Nikolaides, 2010)



Hydrocarbon analysis on mud samples around mud flow volcanoes taken
during the ODP (Ocean Drilling Program, Leg 160) indicates the presence of an
active hydrocarbon system at depth (Robertson and Kopf 1998).

The geochemical data along with the immense volumes of hydrates that lie in
the bottom of the Mediterranean sea (50 trillion m® of natural gas is equivalent to 328
billion barrels of oil) raises the question of how much organic matter was imbedded in
the sediments in order to be converted through diagenesis to kerogen, subsequently to
oil and finally upon pyrolysis to methane bubbles. This organic matter, probably
phytoplankton, was buried in pre-Messinian sediments at depths of more than 5000
meters in order to produce pyrolytic methane, *CH,. Thus, the origin of methane
gases can not be attributed to post Messinian sediments. The huge amounts of organic
matter is most likely phytoplankton accumulated since the creation of Tethys Sea,
that is, since the end of the Jurassic, beginning of the Cretaceous, some 165 million
years ago. Tethys during the mid-Messinian was a shallow sea (Fig. 19) with
temperatures similar to tropical ones. This type of climate was responsible for the
production of large quantities of organic matter which upon burial and diagenesis
generated huge amounts of oil and gas.

Fig. 19: The geology of North Africa and Southern Europe durin Mid Miocene. (Scotese, 2000)

Hydrocarbon generating conditions in offshore Crete and the Eastern
Mediterranean were akin to those of Saudi Arabia and all the states of the Persian
Gulf (Fig. 20, Fig. 21). One has to remember that during the Cretaceous era the
Persian Gulf was the inlet of the Tethys Sea passing through the Mediterranean to
meet the Atlantic Ocean.
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Fig. 20: Modern world. (Scotese, 2000)
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Fig. 21: The Middle East Oil Triangle. (Aleklett. 2004)

Another source of organic matter which upon diagenesis can generate
hydrocarbons are sponges, Hahn et. al.,1988. Very large colonies of fossilized
sponges are encountered in the metamorphosed plattenkalk of Outer Hellenides which
are present in Peloponnese and Crete, Mavovtcoylov, 2004.

The correlation between mud flow volcanoes and hydrocarbon discoveries can
be seen in both the Egyptian and the Cypriot EEZ, Fig. 22 and Fig. 23 respectively.
More correlations are reported by Bruneton et al. (2011). Also, the role of mud
volcanoes in petroleum systems can be easily seen in Timor, South Caspian and the
Caribbean Seas (Ware and Ichram, 1997).

Fig. 22: Occurrence of mud flow volcanoes and hydrocarbon reservoirs in the Nile Cone and EEZ of Cyprus.
(Modified by E. Konophagos from Dupre et al., 2008 and Robertson, 1996)
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Fig. 23: Distribution of natural gas reservoirs offshore Egypt. (Neftgaz-EU, 2010, Rigzone, 2010)

Accretionary prism complexes

An accretionary prism is an individual structure which can have one oil or gas
field. In extremely compressed areas, faulting defines individual structures and
individual oil and gas fields. The compression shape does not provide us with giant
gas fields. However, the total accumulated reserves in all structures can be enormous.
A different situation can exist in places with less compressional stresses or
extensional areas'. Accretionary prisms are underexplored for hydrocarbons and may
hold large quantities of hydrocarbon reserves (Barbados accretionary prism in Dolan
et al., 2004, Escalona et al., 2008, Persad, 2008), (Makran accretionary prism,
Pakistan in Ellouz-Zimmerman et al., 2007, Hairms et al., 1982), (Peru margin
characterized by oceanic/continental plate collision with accretionary prisms in Klein
et al., 2011), (West Timor trough in Jones et al., 2011), (Irrawaddy-Andaman
accretionary prism in Wandrey, 2006). In the Mediterranean Ridge, accretionary
prism complexes occupy an area of over 80.000 km? (Fig. 24) and starts offshore west
of the island of Kefallinia, travels along western Peloponnese, goes underneath Crete
ending offshore the island of Cyprus. This area is worth exploring for hydrocarbon
deposits since out of 877 giant oil and gas fields which exist on land and offshore,
while 71 are encountered within the accretionarry prisms (Mann et al., 2003).

! Personal communiqué with Lucien Montadert, petroleum geologist BEICIP/FRANLAB
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Hydrocarbon Potential within the Mediterranean Ridge

Though there is substantial geophysical information concerning the offshore
geology of Crete (Astrium, EADS Co. in Fig. 25, PGS information in Fig. 26), these
data are unavailable to Greek scientists. However, Zelilidis (2011) and Maravelis et
al. (2012) using data from Leite and Mascle (1982), Truffert et al. (1993) and
Kokinou et al. (2006) have identified the stratigraphy, the geological evolutionary
stages and basin configurations offshore Crete which lead to possible hydrocarbon

fields consisting mainly of gas.
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Fig. 25: Geological and geophysical data maps by ASTRIUM, an EADS Co.
(https://webmail.isc.tuc.gr/exchweb/bin/redir.asp?URL=http://www.astrium-geo.com/en/222-east-mediteranean)
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Fig. 26: Robinson, J. PGS Multi-Client presentation at Ministry of Energy and Climatic Changes.
(YPEKA, Athens, Greece, July 2011).

The possible areas are 2 major anticlines and an abyssal plain, while another 7
backstop basins-trenches represent possible hydrocarbon plays (Fig. 27, Fig. 28 and
Fig. 29). Also, Robinson (2011) of Petroleum Geoservices (PGS), during his oral
presentation at the Department of Energy and Climatic Changes (YPEKA), showed
from the point of hydrocarbon prospectivity that the southern basin of Crete is very
similar to the West Timor Trough (Jones et al., 2011) as well as to the Levantine basin
(Fig. 30, Fig. 31). PGS is very familiar with Levantine basin. The fact that USGS
(Technical Report 2010) has assessed the Levantine Basin to have, on 50% chance,
123 trillion cubic feet of natural gas and 1,7 billion barrels of gas condensate creates a
very favorable climate for hydrocarbon exploration in offshore Crete. Zelilidis (2011)
and Maravelis et al. (2012) have also concluded that there are several potential
hydrocarbon plays as well as structural and stratigraphic traps. The same belief is
shared also by Robinson (2011).
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Fig. 27: Possible hydrocarbon plays offshore southern Crete: a) two major anticlines (ellipsoidal red circles) and
the Hellenic trench, 2 km below sea level, b) abyssal plain (oval red circle). (Zelilidis, 2011)
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and Stravon trenches). Interpretation of seismic reflection profiles across the western south Cretan trench, P.Q.
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Fig. 29: Hydrocarbon Fields (pale blue schemes) offshore Crete, according to Maravelis et al., 2012.
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Fig. 30: Source rocks, Reservoirs, Seals, Traps and Type basins. Presentation of PGS by J. Robinson at the
ministry of Energy and Climatic Changes, Athens, Greece (YPEKA), 2011.
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Fig. 31: The Levantine Basin with its recent oil and gas discoveries. Assessed potential for further discoveries of
natural gas 122 tcf (3,45 tem) and oil 1,7 billion barrels. (USGS Technical Report, 2010)

Conclusions

1. Converging plates host large hydrocarbon fields. In the Eastern
Mediterranean, the Aegean plate overrides the African plate underneath the
island of Crete. Henceforth, the possibility of having large hydrocarbon
deposits should be investigated by carrying high quality 2D but specifically
3D geophysical surveys in order to determine the depth and size of the
hydrocarbon fields

2. Accretionary prisms, throughout the world (Barbados, Makran, Irrawaddy-
Andaman, West Timor trough) are indicative of giant hydrocarbon deposits. A
large number of accretionary prisms are encountered within the Mediterranean
Ridge whose length is over 1000 km. Hence, the existence of large to giant
hydrocarbon deposits should be the subject of intense exploration research by
carrying high quality 2D but specifically 3D geophysical surveys in order to
determine the depth and size of the hydrocarbon fields

3. Active mud flow volcanoes are associated, throughout the world, with
hydrocarbon occurrences (Timor, South Caspian Sea, the Caribbean Sea,
Egypt and Cyprus). Underneath Crete, at the point where the African plate
submerges, there are a large number of active mud flow volcanoes, pockmarks
and pipenecks emitting methane for thousands of years. As a result a thorough
investigation could reveal giant oil fields.

4. Geochemical analysis of emitted methane bubbles from active mud flow
volcanoes indicates that their origin is thermogenic. This implies that pyrolysis
or better thermal cracking of hydrocarbons takes place at depth where
temperatures are 160°C to 180°C. Based upon a geothermal gradient of
33°C/1000 meters, pyrolysis should take place at a depth between 5000 to
5500 meters. Hence, working petroleum systems are encountered at depth
while the thickness of the sediments, below sea level, is over 5000 meters.
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5. Hydrocarbon analysis on mud samples around mud flow volcanoes taken
during the Ocean Drilling Program (ODP) indicates again the presence of an
active hydrocarbon system at depth.

6. Based upon geological and geophysical data, Greek scientists have identified
offshore Crete within the Mediterranean Ridge 2 major anticlines, an abyssal
plain and 7 backstop basin-trenches as possible hydrocarbon plays.

7. Based upon the geological similarities and their vast experience in both the
Eastern Mediterranean and the West Timor trough, Petroleum Geoservices
(PGS) have suggested that the Southern basin of Crete is equivalent to the
Levantine basin. This result implies that the potential to discover natural gas
and oil in offshore Crete is very strong.
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O1 XYTKAINOYZEZ AIOOXPAIPIKEX ITAAKEX KAI H TAYTOXPONH YITAPZH
ITPIZMATON ITPOZAYEHZIHE KAI AAZIIOH®AIZTEIQON X THN MEZOIEIAKH PAXH QX
AEIKTEX YITAPZHE KOITAZIMATOQN YAPOTONANGOPAKQN ITHN ITAPAKTIA NOTIA
KPHTH. NEEZ TPOONTIKEX ENTOMIZMOY KOITAXTMATOQN YAPOIONANOPAKQN
ETHN EAAAAA.

®OrKOAOL, A.', KONO®Aroz, H. %, BRUNETON, A.*

Hepidnyn

1. Xto onueio oOyKAMoNg TV MOOCOAUPIKOV TAOK®OV VITAPYOLV YryovTioio
Kortdopata vépoyovavOpAK®V ). GTNV KOTAOLGT TNG OLTIKNG ABOCPUIPIKNG
mAdkog tov Bopelov Atlavtikov kdtow and v Bopeio Apepwkn (Kavaoddg,
HITA) xot ¢ avotolkng kKatw and v Evpaciatikn, oty Kotddvon g
dVTIKNG MBocQUPIKNG TAGKAG TOL VOTIOL ATAOVTIKOV KAT® amd v NoTio
Apepwn (Bpalida) kot g ovatoAkng kKdtw omd v Avtiky Aepikn
(Nuynpia, Aykora). To 1610 cvuPaivel kol pe 116 MOOGQAIPIKES TAAKES TOV
Eipnvikov Qxeavod kot tov Ivotkov Qxeovod. v AvatoAikr] Meoodyeo i
oVyKAMon ™S Atyakng TAdkag pe v Aepikoviky Aappdvel yopao kdtom omd
mv Kpnt. Apa 1 vmapén Kortacpdtmv vdpoyovavipakmy oTnv LIEPAKTIO
votio Kpnm Ba mpéner va diepevvnBel pe v ypfion diodidotatov, 2D, n
KaAAitepa TprodidotaTmv, 3D, YE®PLOIKOV aTEKOVIGE®V VYNANG EVKPIVELNS Y10l VL
npocdioptoBovv o Paboc kat ta mTedia TV VOPOoYOVAVOPAK®V
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Ta  #wpicpota mpoocavénong oe 6ho tov kéopo, (Barbados, Makran,
Irrawaddy- Andaman, West Timor trough) eivon dgixteg vmapéng yiyaviaiov
Kortaouatov  vopoyovavipdkwv. Emopuéveog, mn  vmopén  kortacudtov
vopoyovavOpdkmv oy vepdktio voto Kpnm Oa mpémel va diepevvnet pe
mv ypnomn Jdwddotatmwy, 2D, m koAAitepa Tprodidctatev, 3D, YeOEULOIKOV
OTEKOVIcEMV VYNANG gvKpivelng Yo vo Tpocsdiopicbovv to Babog kot Ta medio TV
v3poyovavOplikev dEGOUEVOD OTL TaL TPOSOVENTIKG Tpicpata Bpickovionl oTnv
Mecoyetaxn Payn mov €yel prixog mdve amd 1000 yilopetpa eloepyOUEVT Kot
otV Kvrplakn) AOZ

Evepyd Aoomoneaictew oe Oho 1OV KOGUO mpodidovv v vmopén
yryovtioimv Kortaopdtov vopoyovavipdakwov (Timor, Kapaifikny Odlacoa,
Notw Koonio 0dracoa fror Alepumaitlav, Ipdv, Mavpn Bdracca, ftot
Povpavia, Pocia ko Tovpkia, Avatoiikr) Mecdyetog, ntor Atyvrtog, Kdmpog
kot Tovpkia). Emopévog, n dmapén kortacpdtov vopoyovavOpikov oty
vrepdktio votio Kpnmm Ba mpémer va depeguvnBel dedopévou O0tL gvepyd
Aaocmongaiotelo Ppiokovioar otnv Meocoyewokn Pdyn xor katd pnkog g
Katadvopevng Agpucavikng ITAdkag kdto and v Atrylokr. Mepikd and avtd
T0. AACTONQOIoTEW EKADOLV €Ml €KOTOVTAdES YAAOEG Ypovio. peBdvio pe
anotélecpo vo cvoompevtovby 30 Tploek. m” oTEPEOTOMUEVOL peBaviov
(vdpitec) otov mvbBuéva g BdAaccag mov Ppioketar evtdg g EAANvikng
AOZ.

l'eomukég avarvoelg Tov euoaiidmv tov peboviov mov exivovror and To
EVEPYH AQCTIONQOIGTELD TO. OTOI0L AMOVTMVTIOL GTOV VIOOUAALCGIO YDPO NG
Kpng deiyvouv pe caprveln 6t 11 mpoérevon tovg dev eivar Ployevetikn|
aALG OeproyEVETIKI/TUPOAVTIKY]. AVTO onuaivel Hapén KOTAGUATOV apyoD
TETPELOIOV TOV OTOIOL Ol AAEIPOTIKEG KOl OPOUOTIKEG EVAGELS SOGTAOVTOL
and vyniég Beppokpacieg e OMOTELEGHO VO OMUIOVPYEITOL KOTOYEVETIKO
uebavio. Me Baon v yewBepuikny Pobuido twv 33°C/1000 pétpa, Kot
dedopévou 611 M mopdivon AapPaver yopa peta&d 160°C ko 180°C, ta
Kortdopata apyob metpelaiov mpénetl va Ppickovral petacy 5000 pétpmv Ko
5500 pérpwv Babovg Kdtw amd v empdveo tov Puhod ¢ Bdlacoas. Avtd
T0. Kowthopato mTPEMEL vo, etvar Oyl yryavtiaio oAl vep-yryavtioio Yo vo
Sucatohoyficovy 10 vméppeTpo  ywyavtiaio moocd tov 30 Tpic. m’
otepeomompévov pebaviov, dnAadn tov voprtdv mov Ppioketor evtdg g
EMnvicng AOZ. Emopévac, n dmapén kortacpdtmv vopoyovavipldkwov otnv
vrepditio votio Kpn Ba mpémet va diepeuvnOel.

Ye delypato 1AW0og mov eMNEONcav KaTtd TNV SLAPKEW TOL TPOYPUULOTOS
Ocean Drilling Program (ODP) yOpw amd ta evepyd Aacmongaioteia Tng
Kpntng motonomOnke n dmapén vypdv vdpoyovavlpdkwv ota detypata. Kot
ot 1M EVOEIEN HOG DTOSEIKVOEL TNV VTOPEN CLOTNLOTOG TETPEANLOYEVEGTG OE
peyaia BaOn (presence of an active hydrocarbon system at depth).

Me Baon to ye®Aoyikd Kot yewynuikd 0edopéva Onwg emiong to ToAD Aty
YeWQLGIKE otoyeion mov  €yovv  opopévor ‘EAdnves kaOnyntég tov
[Mavemompiov, vrodeikvoetal 0Tt TNV LILEPAKTIO VoTio Kp1tn kot evidg g
Mecoyeaxng Payng vrépyovv dvo (2) peydro avtikiwva, pio (1) afvockn
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7. H NopPnywn etaupeio yewpuowoy epguvav Petroleum Geoservices (PGS) pe
Baon Tig pedéteg mov €xovv yivel votia g Kpntng, v ayvoia tov eAANVIKGOV
KLBEPYNOEMV, SOTICTMOOE AIO TNV EUTELPIN TNG UE TIG LEAETEC TOL £KAVE GTNV
Avatolkn Meodyelo 01t vITAPYOLV TEPAOTIEG YEMAOYIKEG OUOIOTNTES UE TNV
Aexavn g AegPavtiving, (AOZ Iopand, Zvpiag kor Aiavov) m omoio
Bewpeitar and v Fewroykn Yanpeoio tov HITA (USGS) 61t €xet 3,45 1pic.
m’ @uowolh aepiov ko 1,7 Soek. Papého apyod metpedaiov. Apa
emPaAdeTonr 1 €PELVO YO TOV EVIOMICUO KOLTOGUATOV VIPOYOVOVOPAK®V

votimg ¢ Kpnne.

AéEeaic Kierord: YvykAivovoeg AMBoceopikéc mAGKES, TPICHOTO TPOGAVENG,
evepyd Aaomoneaioteln, yewynueio Tov uoaiidwv pebaviov,
mBavd arobépata vdpoyovavlplakwyv, vrepdktio Kpnm.
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