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Key aspects of Morocco

® Political and economic stabllity;

® Economic policy of integration at regional and

International levels;

® Growing and developing infrastructure projects;

® Energy policy based on developing partner’s activities

In the petroleum research;

® Favourable and attractive hydrocarbon’s terms.
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ONHYM Perspectives

® Opening of new frontier areas for exploration;

® Use of new technology tools in the exploration
phase (onshore and offshore);

® Exploration and development of new resources
(Oil Shale, Shale Gas & Shale Oll).
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Geological Snapshot : Onshore
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Paleozoic :
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Geological Snapshot : Offshore
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| MAIN OFFSHORE PROVINCES

Alpine Thrust and Fold Belt Province:
~ Cretaceous and Tertiary
(Pre and Post Prerifene Nappe)

Mobile Salt Province: Mesozoic and
Cenozoic.
(Supra-Salt and sub-salt plays)

Platform Province: Jurassic and
Cretaceous Mixt Platform
(Platform, slope and basin plays)

Paleozoic and Triassic (Structures
and fault tilted blocs)




Exploration History
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Seismic acquired between 1961 et 2011
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Exploration History

Evolution of wells numbers between 1950 and 2011

308 exploration wells drilled between
1950 and 2011
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Exploration Status
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Exploration Results

and offshore Moroccan basins °

800 Prospects & Leads in onshore -
\

Reguibat

3000 m

ccccc

Anti Atlas

‘ Gas Prospects
Q) 0il Prospects
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Example of play concepts
Offshore Atlantic
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Boujdour Offshore |

Lower Cretaceous Lead
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Alpine Thrust and Fold Belt Provinee
Jurassic, Cretacecus and Tertiary
{Pre and Post Prefifene Nappe
Struetural and Stratigraphic)

Mokrile Salt Province:
Salt Induced Plays (4 way chosures,
Pinch-outs, Ponded sand)

®Source rocks: Aptian
and Jurassic

] Fiatfarm Provines

Jurassic and Cretaceous Mixt Platform
iStructures, Reel Buildups, Delta and
channels filis)

® Seals: Tertiary & U_ppgr__—-
Creta_cgm.l.s-marl§ and
L —sMales

Amalgamated
channels

Paleozeic and Triassic (4 way closures
and fault tilted blocs)
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L ower Cretaceous Leads
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® Traps:
- Structures related to salt tectonics
- Stratigraphic: ponded sand

® Reservoirs:
Lower Cetaceous sandstone turbidites

Alpine Thrust and Fold Belt Province:
Jurassic, Cretaceous and Tertiary
(Pre and Post Prerifene Nappe
Structural and Stratigraphic)

Moblle Salt Province:
Salt Induced Plays (4 way closures,
Pinch-outs, Ponded sand)

® Source rocks:
Aptian and Lower Jurassic (Toarcian) 4

Platform Province:
! Jurassic and Cretaceous Mixt Platiorm
(Structures, Reef Bulldups, Delta and
channels fills)

Paleozoic and Triassic (4 way closures
" and fault tiited blocs)

JINFY IV

® Seals: | |
Upper Cretaceous marls & shales

‘
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«Shale indicator» attribute map extracted at the Lower Cretaceous (H_5)
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Example of play concepts
Onshore
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Abda Block Triassic Prospects
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Line DA-05, through the OBZ-1 Well to the D1 Structure

e ¢ R e

el W R v 3wl ol e | Prospect D1 | +SE

/| Areal closure : 9 Km?
‘| Gas Reserves : 3,513 Mm3
-] Condensate Reserves: 113 Mbbls

Ordovician

Block VI

® Traps : Faulted block and accommodation anticlines

o ® Reservoirs: Triassic sandstones (TAGI)

Gas Reserves 7,463 Mm3 ° . Cily i : .
- Condensate Reserves: 278 Mbbls Sz Siluian graptﬁotﬁje ﬁsvsm
— ®Seals: Triassic and Liassic in d hale & sal

Line DK080006, through the D2 prospect




AsilahBlock
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Tertiary leads
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Line 08-ASL-05, imbricated and folded Miocene play concept
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X Line 09-ASL-11, through the Friska=¥ad

® Traps : Faulted anticline structures
® Reservoirs: Cretaceous & tertiary turbidites
®Source rocks: Cenomano-Turonian Shale
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®Seals: Tertiary shale
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Unconventional hydrocarbons:
Shale potential
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Oil shale potential in Morocco
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Qil Shale Potential
of Morocco

® The efforts of research started
during the Eighties. They are

resumed by national and foreign

\'\0 . .
\g.*‘ partners in concordance with the
L
v Moroccan global strategy.
o 4
= o @ G j

® Morocco has important oil reserves

contained in the oil shales

Legend (approximately 50 billion barrels,

' @EEEE Shelf Cretaceous Formation Timahdit &Tarfaya).

I 0il Shale domains
{Cenomanian - Turonian)
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Oil shale potential in Morocco

TOC (Wt%)

Cenomanlan Turohréﬁ Tarfiaya Q” Shale 5ﬁ

Lo f p e _,.-.’-

Shallo‘{/'é'aépf&




Oil shale potential in Morocco
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Shale gas potential in Morocco
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Paleozoic system

Shale gas potential in Morocco ) - St .
- Paleozoic basin - Gty 2, -

| ® First geological and geochemical

appraisal of the Paleozoic

depositional systems;

| ® Other basins worth a deep

exploration work;

| ® The Mesozoic and Tertiary sediments
have a good potential and should be
considered for shale gas

development plans.
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Shale gas potential in Morocco
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Paleozoic system

BASIN AREA (Km?) FORMATION TOC (%)
Boudenib 34 000 Carboniferous 1-1.45
Devonian 1-1.3
Silurian 1-3
Tadla 10 000 Carboniferous 1-2
Devonian 1-5.3
Silurian 1-12
Doukkala 8 000 Carboniferous 1-2
Devonian 1-2.48
Silurian 1-2.1
Zag 65 000 Devonian 1-2
Silurian 1-2
High Plateaux 23 437 Carboniferous 1-1.6
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Shale gas potential in Morocco
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Eastern Anti-Atlas

Ordovician Silurian
Sandstone shale

E _® ___:‘.‘.;Depths 0to 1000 m : N R
| - 2-12% TOCs (Lower most hot shale interval)

Dry gas to over maturaflon wmdow

-
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® Moroccan sedimentary basins, both onshore and offshore, remain
under-explored ;

® Exploration drilling activity, although limited, and outcrops have proven
the presence of viable petroleum systems;

® New 3D seismic data have permitted to increase the rate of success and
to delineate new prospects;

® Developed play concepts are ranging in age from Paleozoic to Tertiary,
and are of different types;

® In term of unconventional hydrocarbons, Moroccan basins are believed

to have a good potential and worth a deep exploration work.
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Future exploration orientations

® Resumption of intensive exploration of the untested plays, both onshore

and offshore, with new ideas;

® Reevaluation and upgrade of the previously indentified prospects and
leads to go ahead for drilling;

® Acquisition of high quality seismic data and use of new reprocessing
techniques and modelling to accurately assess and test the delineated
plays and prospects;

® Intensive exploration programs to prove the unconventional hydrocarbon

potential of the Moroccan basins.
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