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MC Seismic Data Library in Mediterranean
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Eastern Mediterranean Boom of Exploration Activity
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Zohr Discovery August 2015 / Started-up December 2017
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Eastern Mediterranean Seismic Data Reprocessing
Original
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Eastern Mediterranean Seismic Data Reprocessing
2007 PSDM

2007 _Line TWT _020.seis
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Eastern Mediterranean Seismic Data Reprocessing
2011 PSTM

2011 FS Line 020.seis
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Eastern Mediterranean Seismic Data Reprocessing
2017 Broadband

2017-FS-TIME_Line-020.seis
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Eastern Mediterranean Seismic Data Reprocessing
2017 PSDM

2017_DEPTH_Line_TVD_AGC_020.sei
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2011-2017 bandwidth Comparison

2 key results

* ldentifying Zohr
Analogues

 Source Rock
Characterization
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Deghosting recovers both low and high frequencies
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Identlfylng and Understanding Zohr Analogues
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« Zohrup to 30 TCF

* Onesiphoros and
Delphynus smaller
sub-commercial
discoveries

« Calypso and Glafkos
(>6 TCF) amongst
largest discoveries
2018/2019



Delphynus 2011 Image

2011 FS_Line 020.seis
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Delphynus 2017 PSTM Broadband

17-FS-TIME_Line-020.seis
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Delphynus 2017 PSDM Improved Image

2017 _DEPTH_Line TVD_AGC_020.seis
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ldentifying Undrilled Zohr Analogues 2011 PSTM

2011 FS Line 039.seis
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ldentifying Undrilled Zohr Analogues 2017 PSTM
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= s

S
S

A 3., W
R o iy

©TGS-NOPEC Geophysical Company ASA. All rights reserved 17




Erastothenes Platform Control on Sand Deposition

Paleogene-Neogene
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South Levant Discoveries > Biogenic Gas

-’

Q: Where is the thermogenic light oil in
Karish coming from?

Tanin

2011 Gas Discovery,

130ft net pay

Lower Miocene ‘Tamar’ sands.
Reserves: Mean 1.1 TCF

Karish

2013 Gas Discovery

180ft net Lower Miocene sands
Reserves mean 2-3 TCF

* Producing thermogenic light oil

Aphrodite

2011 Gas Discovery
310ft net pay
Miocene sands
Reserves: Mean 7 TCF

Tamar

2009 Gas Discovery 2012 onstream.
460ft net Mid- Lower Miocene sands
Reserves Mean 9 TCF

Leviathan

2010 Gas Discovery

220ft net pay

Lower Miocene sands

Reserves: Mean 17 TCF.

*Reported deeper thermogenic
gas zone at 21,000ft

Tamar Southwest 1 .

Dolphin

2011 Gas discovery
‘Tamar’ sands

Reserves: Mean ca 0.5 TCF

Dolphin 1 Dalit 1.

Dalit

2009 Gas Discovery

e Lower Miocene Sands
A Reserves: Mean 0.5 TCF

Shimsom

2012 Gas Discovery
Reserves: Mean 1 TCF.

Yam Yafo 1 8
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South Levant to North Levant Basin Correlation
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Offshore Lebanon Source Rock Characterlzatlon

2. Decrease in Al at Top and Increase in Al at Base
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Additiona
criteria tests
carried out on
Paleocene/
Eocene
candidate
source rock:
Criteria for
good quality
source rock
met

Miocene-Reservoir
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1. Identification of Low Frequency Zones
+ Palaeocene/Eocene better response
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7% Gradient Stack

3. Clear AVO Type 4 at Top of Candidate Source Rock

AVA Crossplot, class
4 highlighted

AVO class 4
highlighted, Top
source pick (blue)




Karish Oil from North Levant Source Rock Kitchen
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Long distance oil migration from Oligocene source kitchen in North Levant Basin explains light oil in Karish
Karish is the South Levant Field nearest the North Levant oil kitchen
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Lebanon Licence Round

Objective in Tamar thickens up to 1 km thick
reservoir prone sequences in the North Levant

BlO olglale ed NO 3
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Turkish Eastern Black Sea Fold-Thrust & Foreland Basin

TWT (s)

Softening
Hardening

(Stephenson & Schellart, 2010)
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« NE-SW fold-thrust belt developed in the offshore Turkish Eastern Black Sea

* Representing a continuation of the Lesser Caucasus/ Achara-Trialet fold belt onshore Georgia

©2019 TGS-NOPEC Geophysical Company ASA. All rights-reserved




Potential Source Rocks

* Miocene-Oligocene Maykop marine shales — TOC ~4% e.g. Chaladidi oil field
« Eocene marine shales - Kuma sequence source of Supsa oil field

 Jurassic marine shales - source of Okumi oil field onshore Georgia?

aykop soﬂr/cé rk )
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g TWT(s) §

Intercept*Gradient

3.000 |

Amplitude
anomalies
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(Tari et al., 2018)
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Maykop Regional Occurrence and Maturity

« Extensive presence

* Mostly in the oil window
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DHIs: Sea Surface Oil Slicks

Oil slicks have similar
biomarker to the onshore
Georgian Maykop source oils
which are naturally occurring
(Dembicki, 2014-AAPG).

240"

Classic “Pancake” of
Surfacing Oil Surfacing Oil Beginning

To Disperse

Surface Film Beginning
To Stream
Dispersing -
Surface Film

In the-same slicked location identifé%’,l
by Anadarko (Dembicki, 2014-AAPG) &

Onshore Maykop
Sourced Oil

(Dembicki, 2014-AAPG)
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TWT (S)

Paleocene Carbonate Build-up Play
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Miocene Basin Floor Fan within Maykop Play with AVO/AVA
Support

« Garaberezhouriv gas discovery in Oligocene sandstone reservoir within the Maykop sequence, 17% porosity
and 2-250mD permeability (Tari et al., 2018)
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MC Seismic Data Library in Mediterranean
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Sediments input
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