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Disclaimer and forward looking statements

These Presentation Materials do not constitute or form part of any invitation, offer for sale or subscription or any solicitation for any offer to buy or

subscribe for any securities in the Company nor shall they or any part of them form the basis of or be relied upon in any manner or for any purpose

whatsoever.

These Presentation Materials must not be used or relied upon for the purpose of making any investment decision or engaging in an investment activity

and any decision in connection with a purchase of shares in the Company must be made solely on the basis of the publicly available information.

Accordingly, neither the Company nor its directors makes any representation or warranty in respect of the contents of the Presentation Materials.

The information contained in the Presentation Materials is subject to amendment, revision and updating in any way without notice or liability to any party.

The presentation materials contain forward-looking statements which involve risk and uncertainties and actual results and developments may differ

materially from those expressed or implied by these statements depending on a variety of factors. No representation or warranty, express or implied, is

made as to the fairness, accuracy or completeness of the information or opinions contained herein, which have not been independently verified. The

delivery of these Presentation Materials shall not at any time or in any circumstance create any implication that there has been no adverse change, or

any event reasonably likely to involve any adverse change, in the condition (financial or otherwise) of the Company since the date of these Presentation

Materials.

The Presentation Materials are confidential and being supplied to you for your own information and may not be reproduced, further distributed, passed

on, or the contents otherwise divulged, directly or indirectly, to any other person (except the recipient’s professional advisers) or published, in whole or in

part, for any purpose whatsoever. The Presentation Materials may not be used for the purpose of an offer or solicitation to subscribe for securities by

anyone in any jurisdiction.
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Opportunities in a Rediscovered Exploration Play, Offshore Morocco

Duncan Wallace, Chariot Oil & Gas Ltd.

WE

MOH-A

MOH-BMOH-B 
Upside

2950m Contact

Regional Exploration History

Chariot in Morocco

Insights from Drilling

Cretaceous Petroleum Systems

Jurassic Reservoir Model

Prospectivity Implications

Saipem 12000 rig, used to 

drill RSD-1 well, 2018
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Offshore Moroccan Atlantic

Offshore Exploration History

Carbonate 

Platform

Deepwater 

Turbidite 

Fairway

Wells drilled since 2000 
& 3D Seismic coverage

MZ-1

Shark-1

Amber-1
FA-1

Rak-1

FD-1

Sandia-1

JM-1

SM-1

TAO-1

RSC-1 LBS-1

Anchois-1

Deep Thon-1 

Merou-1

RSD-1

Nappe tip line

Shark B1, Vanco 2004 (from Tari 2012)

Foum Draa 1, Cairn 2013

(Cairn corporate)

Foum Assaka 1, Kosmos 2013

(Kosmos corporate)

35 exploration wells drilled 

offshore Morocco

Historically exploration wells 

have largely targeted Jurassic 

platform carbonates

2 sub-commercial oil 

discoveries in Jurassic

Drilling since 2000 has shifted 

towards the deepwater, 

chasing turbidite sands over 

various ages, focussing on 

Lower Cretaceous

Key challenges:

1. Reservoir prediction in the 

turbidite fairway

2. Prediction of mature Jurassic 

source rock pods

Cap Juby

Chariot’s 

Exploration 

Focus
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Chariot in Morocco

Exploration Activity & Database

2014: 1,700 km2 3D Seismic

2015: 4,000 km2 MBES & 100 Seabed Cores

2017: 1,000 km2 3D & 2,250 km 2D Seismic

2013: 10,000 km 2D Seismic Reprocessing

W E

First acreage captured in 

2012

Participated in 5 exploration 

licences, 2 currently active

Diverse & comprehensive 

database:

2D Legacy Seismic 

Reprocessing

2,250 km 2D Seismic Acquired

2,700 km2 3D Seismic Acquired

Multi-Beam Bathymetry and 

Seabed Coring

Rabat Deep 1 (RSD 1) well 

drilled in 2018 by ENI 

Legacy 

Reprocessed 

2D Seismic

2700 km2

3D Seismic

2250 km 2D 

Seismic

RSD-1

Active Area

Relinquished Area

Rabat Deep

Casablanca

Loukos

Kenitra Mohammedia



www.chariotoilandgas.comGrowth through Exploration APPEX, March 20196

Rabat Deep 1 (RSD-1) Exploration Well

Results & Implications

The well encountered tight Middle Jurassic Carbonates - non-reservoir

Upper Jurassic porous clastic reservoirs were encountered:

Geochemistry indicates the potential for a new petroleum system:

Oil extracted from SWC’s encountered 
Oleananes – a Cretaceous or younger SR

Rabat Deep 1 (ENI 2018)

• Drilled to 3185m

• WD 2187m

Oleanane

C29
C30

Upper Jurassic

Losses

Losses

Cenomanian

TOC % S2 mg HC/g TOC 

Elevated TOC’s and HI’s 
measured in the Cretaceous

25m gross

8m net

<30% ɸ

50m gross

20m net

20-30% ɸ

1
1

2

2

3

4

43

Fine to very fine 
grained, well 
sorted , clean 
sandstone

Interconnected 
intergranular 
porosity and 
minor grain 
dissolution 
porosity

Interconnected 
intergranular 
porosity with 
some calcite and 
dolomite cement

Good reservoir 
quality, with well 
preserved and 
interconnected 
intergranular 
porosity

R
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Lower - Middle 
Jurassic

Upper Jurassic

Neogene

Cretaceous
MCU

Basement

Pliocene

K Source 
Kitchen

SE
NE

NW

Seabed Pock marks with 
geochemical anomalies

RSD-1 LBS-1

7

Rabat Deep 1 (RSD-1) Exploration Well
Results & Implications

RESERVOIR

RSD-1

Middle Jurassic 

Deltaic Sandstones

CHARGE

Timahdit
15Bbbls OIP

Bahira - Tadia

Cretaceous (K) oil shale 
deposits at outcrop

Thermogenic gas 
discoveries

LBS-1 gas

K source fields 
and seeps

Thermogenic 
hydrocarbons in 
mud volcanoes

frontMohammedi
a

Kenitra

Oleananes 
in RSD-1

Tanger

DSDP 545
K source

Nappe 

Triassic?

Middle Jurassic

R

Mohammedia

Prospects

Cretaceous 
Source
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Ain El Hamra Field

Oil (45° API) in post-nappe 

Miocene sandstone sourced 

from Cretaceous (Oleananes)

Srafah Oil Seep

Cretaceous oil prone (Type II), 

limy shale, source rock 

Anchois-1
• Neogene 

thermogenic 
gas discovery

Thermogenic HC 
shows in mud 

volcanoes

Onshore Rharb basin
• Biogenic gas 

production
• LNB-1 & RJB-3 

thermogenic gas 
discoveries

Haricha / Bou Draa fields
• Jurassic source rock)
Tselfat field
• Contains Oleananes
• Cretaceous or 

younger source rock

Cretaceous Petroleum Systems

Hydrocarbon Indications

GR
PHIT / 
PHIE

Losses 
with no 
cuttings 
returns

Middle  
Jurassic 

Carbonates

Early 
Jurassic 

Carbonates

SW NE

Prerifane
Nappe

Miocene 
Reservoirs

ONHYM 2019

Ain El Hamra Cross Section
RSD-1 - FLUID INCLUSIONS & EXTRACTED OILS

RSC-1X 
Upper Jurassic oil 
shows on SWCs

Onshore Oil fields
Legacy Jurassic 
production from 
carbonates and clastics

Oils extracted from 

sidewall cores with 

Oleanane

RSD-1

Nappe Limit

LBS-1X
• Gas flows
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Cretaceous Petroleum Systems

Source Rock Presence

DSDP 545
Organic rich, oil prone 

CT intervals : 

TOC 1.9 to 4.5%

Cenomanian Turonian 
limestone outcrops 

visited in 2013

Cenomanian Turonian 
shale outcrops visited 

in 2013

LBS-1
CT shale interval 

showing SR potential 
on wireline response

Upper K mainly shale in CAPSIM-1, 
ESW-1, DSDP 415 & 370 (Essaouira

basin) 
AGM-1 & 2 show carbonaceous 

and calcareous clays 
(Souss Basin)

Transgressed 
Early Cretaceous 

shoreline

A Cenomanian-Turonian 

transgressive phase lead to a 

marine incursion of the Sahara 

Domain (Lamotte, 2008)
?

?

?

?

Legend

Morocco_Well_WM_(updated)_WGS84

RESULT

' Oil

1 Oil & Gas Well

g Gas/Condensate

* Gas

µ Oil Shows

0 Oil & gas shows

0 Gas & oil shows

+ Gas Shows

ª Dry Hole

R Unknown; Unknown

MFC_EarlyCretaceous_Shoreline

MFC_Sachse_SRoutcrops_2011

Age

Albian

Cretaceous

LowerCretaceous

Age

Campanian

Cenomanian

Cenomanian/Turonian

Coniacian

Cretaceous

Santonian

Turonian

Morocco

MAP_AGE, Lith_MFCed

Cretaceous, Basalts

Cretaceous, Phosphatic Sandstone

Cretaceous, Phosphatic sandstone

Cretaceous, Shale and Mudstone

Middle Cretaceous, Shale and Mudstone

Upper Cretaceous - Oligocene, Shale and Mudstone

Upper Cretaceous, Clastics

Upper Cretaceous, Conglomerate

Upper Cretaceous, Fluvial Sediments

Upper Cretaceous, Marls and Limestones

Upper Cretaceous, Sandstone

Upper Cretaceous, Shale and Mudstone

LAYER

(( (( NAPPEFRONT_AND_DEBRIS_TIP_LINE; NAPPEFRONT_ONSHORE

<all other values>

Name

(( (( AAMF; Inactive High Atlas; Inactive Middle Atlas; Inactive TNTFZ

" SWIM1 Lineament; SWIM2 Lineament; SWIM3 Lineament

MajorNappe_Fault_CT

Triassic Salt Structures-mkt

Desc_

Sand/conglomerate

Salt structure-seismic

Salt structure-literature

Feature

Atlas Mountains

W.M.A.

Shallow Marine

Continental

Meseta

Basin Floor Fan

Slope

Deep Marine

Delta

Legend

Morocco_Well_WM_(updated)_WGS84

RESULT

' Oil

1 Oil & Gas Well

g Gas/Condensate

* Gas

µ Oil Shows

0 Oil & gas shows

0 Gas & oil shows

+ Gas Shows

ª Dry Hole

R Unknown; Unknown

MFC_EarlyCretaceous_Shoreline

MFC_Sachse_SRoutcrops_2011

Age

Albian

Cretaceous

LowerCretaceous

Age

Campanian

Cenomanian

Cenomanian/Turonian

Coniacian

Cretaceous

Santonian

Turonian

Morocco

MAP_AGE, Lith_MFCed

Cretaceous, Basalts

Cretaceous, Phosphatic Sandstone

Cretaceous, Phosphatic sandstone

Cretaceous, Shale and Mudstone

Middle Cretaceous, Shale and Mudstone

Upper Cretaceous - Oligocene, Shale and Mudstone

Upper Cretaceous, Clastics

Upper Cretaceous, Conglomerate

Upper Cretaceous, Fluvial Sediments

Upper Cretaceous, Marls and Limestones

Upper Cretaceous, Sandstone

Upper Cretaceous, Shale and Mudstone

LAYER

(( (( NAPPEFRONT_AND_DEBRIS_TIP_LINE; NAPPEFRONT_ONSHORE

<all other values>

Name

(( (( AAMF; Inactive High Atlas; Inactive Middle Atlas; Inactive TNTFZ

" SWIM1 Lineament; SWIM2 Lineament; SWIM3 Lineament

MajorNappe_Fault_CT

Triassic Salt Structures-mkt

Desc_

Sand/conglomerate

Salt structure-seismic

Salt structure-literature

Feature

Atlas Mountains

W.M.A.

Shallow Marine

Continental

Meseta

Basin Floor Fan

Slope

Deep Marine

Delta

Depositional Environments / 
Structural Elements

Cretaceous Oil 
Shales

Rullkötter et al.

Daroo et al.

TOC <4.5%
HI >300

Cenomanian 
to 

Lt Aptian

Organic Carbon 
%

0      1     2  3

DSDP 545

Shark-B 
Argillaceous limestones 
(green/grey/white) with 
siltstone intercalations 
deposited in an outer 

neritic to bathyal 
environment 

9

Amber-1 
>20m Turonian 

interval 

12% to 16% TOC

Arba Ayach Site
Excellent CT shales

<5% TOC

Arba Ayach Site
Excellent CT shales

<5% TOC Cretaceous Oil Shales

Tarfaya Oil Shale

RSD-1

Tarfaya Oil 

Shale
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Cretaceous Petroleum Systems

Maturity & Migration
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0.6%Ro

0.9%Ro

0.9%
Ro

1.3%Ro

1.3%
Ro

2%Ro

2%Ro

0.0 Ma

Anchois-1_basementLBS-1 2018 - HotRSC-1X 2018 RSD-1_basement

Merge_all_Seabed_depth.dat Edited

TopNappe_Minibasins

Base_NappeExtended

MFC_Top_Cretaceous_Extended

Top_CT SR_Extended

Albian_MCU_extended

Near Top Jurassic_Extended

P25_Top_MidJurassic_extended

Middle_Jurassic_Carbonates_Extended

Low er Jurassic Extended

Base Toarcian SR

Top Earliest Jurassic SR Extended 

Triassic/Base Jurassic Extended 

Base Salt merged Extended

Basement

C-T SR

Jurassic SR

5 Ma beginning of oil expulsion

VR suggests oil 

window >3200m

Gas kicks in sub-

nappe

0

8

14

12

10

2

6

4

D
ep

th
 (

km
)

40km

0.6

0.8
1

1.2

1.4

2

Migration focus into 

the Mohammedia

prospect area

0.6-Immature

0.8-Early Oil

1-Main Oil

1.2-Condensate

1.4-Wet Gas

2-Dry Gas

CT is downthrown and juxtaposed against 

Jurassic carrier beds under the nappe 

CT reaches peak oil maturity in past 5 Ma

Strong migration focus southwards 

towards the Mohammedia prospects

Present Day 

Pockmarks

10

Present Day 

Pockmarks 

with oil anomalies

Migration focus into 

the Mohammedia

prospect area

RSD-1

Nappe 
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Jurassic Clastic Reservoirs

GDE & Regional Support

MIDDLE TO UPPER JURASSIC GDE & PROVENANCE MAP

W. M. A. — West Moroccan Arch

After D. F. de Lamotte et al. 2009

TAO-1 WELL PROGRADING DELTA

ONHYM 2019

MOROCCAN MARGIN – JURASSIC SANDS

UPPER JURASSIC PALEOGEOGRAPHYCONJUGATE MARGIN - NOVA SCOTIA

Stable Island 
Delta

Bathonian Amplitude 
Extraction

Top Jurassic

Bathonian

Kimmeridgian

Lower Jurassic

Toarcian

TARI 2012

The Middle to Upper Jurassic GDE was compiled by integrating seismic interpretation, literature 
studies, onshore geology and field work, legacy well data and analogue studies

200km

CHARIOT FIELDWORK 
LOCATIONS

M.TO U. JURASSIC 
SANDSTONE OUTCROPS

Fluvio-deltaic 

outcrops; Tithonian-

Berriasian (Charriére

& Haddoumi, 2016)

Middle Jurassic continental 

sandstone outcrops

TAO-1 well 

encountered Middle 

Jurassic deltaic sands

TETHYAN 
PROVINCE

Deltaic 
Sst.

Mazagan
Plateau

Delta
Lagoon

Meseta

Upper –
Middle 
Jurassic

Upper 
Jurassic

Upper 
Jurassic

Channels

Delta 
Fans

TAO-1

Passive Triassic-Liassic Atlas extensional 

system controls shelf orientation, creation of 

depocentres and clastic fairways 

(Nemčok et al 2016)

CapSim-1
Eroded Jurassic

11

Fluvial system along 

Atlas failed rift - feeding 

NE orientated deltas and 

deep sea fans (Lamotte, 

2008)RSD-1

Continental-

lacustrine outcrops; 

Oxfordian-

Kimmeridgian

(Charriére & 

Haddoumi, 2016)
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Jurassic Clastic Reservoirs

3D Seismic Analysis 

SEISMIC LINE INPUT FOR WHEELER DIAGRAM

High stand delta progradation across Mohammedia has been mapped with 25 horizons

Subsequent flooding and deposition of sealing muds in a transgressive phase have 

been identified through detailed sequence stratigraphy

Argillaceous Limestones, 
Claystones and Mudstones Mud-Dominated Plio-Pleistocene 

Accretionary Wedge Progrades

Thrusted 
Nappe Melangé

Late Cretaceous Channels

RSD-1 & Kenitra Upper 
Jurassic Sands

JP-1 Early 
Jurassic 
Carbonates

Continental Rift Deposits: 
Silts, Clays, Marls, Anhydrites

5km

MOH Deltaic       
Middle Jurassic Sands

MFS (P15)

SB (P12)

MFS (P9)

TRS (P5)

P25

P6

P8

P4

Top Carbonate

P1 P3P10

12
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Jurassic Clastic Reservoirs

3D Seismic Analysis 

MOHAMMEDIA

SEDIMENT 
INPUT

SLOPE FANS

DELTA TOP 
CHANNELSDELTA FRONT 

SAND BARS

SLOPE CHANNELS

CARBONATE 
PLATFORM  JP-1

SLOPE/BASINAL FANS & 
SHINGLED TURBIDITES

SLOPE/BASIN 
FANS

SLOPE 
CHANNELS

SLOPE FANSDELTA FRONT SAND BARS

MOH-C
(P5)

MOH-B

MOH-A

3D FACIES MODEL

DELTA FRONT SAND BARS

Wave Dominated

SHINGLED TURBIDITES SLOPE CHANNELS AND BASIN FANS

AMPLITUDE SHUT 
DOWN ON FAR 

OFFSETS

SLOPE 
CHANNELS

FAR STACK 
SEISMIC DATA

BRAZILLIAN JOURNAL OF GEOLOGY, 46(4): 585-603, DEC 2016

EXAMPLES FROM NORTHERN SANTOS BASIN

300m

2km

Thick

Thin
Individual Prograde Interval Isopach

DELTA TOP 
CHANNELS

FAR STACK 
SEISMIC DATA

Spectral Decomposition

13
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Impact on Mohammedia & Kenitra Prospectivity

MOH-B Prospect 

14

TRAP

SEISMIC MODELLING - RSD-1 WELL 

WE

MOH-A

MOH-BMOH-B 
Upside

CLASS III CLASS IV

CONTACT

2950m

Depth with AVO classes

S N

CLASS III

CLASS IV

2950 m 
contact 

2950m Contact

CLASS I

MOH-B PROSPECT
2 stacked objectives 
in deltaic clastic 
reservoir
Common AvO III 
shut-down
Water depth <400m
Material total 
Pmean prospective 
resources of 650 
MMstb (oil case) or 
>2 TCF (gas)

Clastic 
Input
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Impact on Mohammedia & Kenitra Prospectivity

Portfolio Running Room & Forward Work Programme

15

Pmean Prospective Resources* Oil Case 

(mmbbls)

Pmean Prospective Resources* Gas Case 

(TCF)

KEN-B

(P9)

MOH-C 

(P5)

MOH-C

(P11)

MOH-A 

(P1)

MOH-B 

(P1)
MOH-B 

(P3-4 upside)

MOH-B 

(P3-4)

KEN-A

Rabat Deep

Kenitra
Mohammedia

NW

Prospect Inventory
SE

MOH-B Lead drilling 

candidate with significant 

trap upside

All prospects are attribute-

supported, which will be 

derisked by the first well

Drilling planning underway 

for 2020 campaign

400 m WD
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Chariot Oil & Gas

Mohammedia & Kenitra, 

Drilling Partnership Opportunity

Booth #26

Duncan Wallace, Exploration Manager

duncanw@chariotoilandgas.com

Ocean Rig Poseidon, used to drill Chariot’s 

operated Prospect S well in Namibia in 2018


