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Size of area: Namibia vs the North Sea for scale
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Two main basin systems developed in the
south Atlantic margins:

. Central South Atlantic Aptian salt
basin system, and;
. Southern South Atlantic Aptian

anoxic basin system.
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Paleogeographic Reconstruction of the South Atlantic during the Late Aptian
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Namibia Onshore & Offshore Petroleum
Basins

. Offshore Basins — Passive continental
Margin

. Onshore Basins — Proterozoic oldest
sediments
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Current Exploration Status

Namibia currently has 43 active
petroleum exploration Licenses
— 33 offshore PELs
— 7 onshore PELs

1 Production License
—  Kudu Gas Field

3 Reconnaissance Exploration
License
— Allonshore

& Aviation Road

Private Bag 13297
Windhoek, MNamibia
Email: info@mme.gov.na
WWW.mmea.gov.na
www.facebook.com/mmeNamibia

HYDROCARBON LICENSE MAP
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Legend

s | jmit Exclusive Economic Zone
Isobath

——— Shore line

tosha national Park

World Heritage Zone

Production License
[ (PL 3) BW Kudu / NAMCOR
Exploration License

I (PEL 29, 94) Global Petroleum
[ (PELs 30, 33, 50) Eco il & Gas
I (PEL 34) Azinam / ECO

[ (PeL 76,77, 84, 85) Rhino resources
[ (PEL 79) Windfire Petroleum
[ (P 80) Methacarb Investments

Il (L 37) Tullow / ONGC / Pancontinental [ | (PEL 81) Sungu Sungu
[ (PEL 38) Hydrocarb Namibia Energy Corp | (PEL 82) Galp Energia / ExxonMobil

[ (PEL 39) Shell Exploration & Production
I (PELs 43) Oranto Petroleum

[ (PELs 44, 45) Maurel & Prom Namibia
[ (PEL 46) Cowan Oil and Gas Namibia
[ (PEL47) Serica Energy Namibia
[ (PEL 56) Total / Impact

I (PEL 58) Nabirm Energy Services
[ (FEL 67,72, 85, 89) NAMCOR

[ (PEL 68) Alumni Expl East Namibia
[ (PEL 70) ACREP-Exploracao Petrolifera
I (EL 71) Enigma Oil and Gas

[ (PEL 73) Reconnaissance Energy

Reconnaissance License

Il (©5) Namibia E Source Petroleum

[ on cePEneray

[ (PEL83) Galp Energia

[ (PEL 87) Pancontinental Orange
-1PEL 88) Sezigyn Oil and Gas

[ (FEL 90) Calima Energy

|:| (PEL 91) Total

[ (PEL 92) Babecca Business Links
[] (PEL 93) Mel Oil and Gas Exploration
I (PEL 95) ExxonMobil E&P Namibia Ltd

I (08) Goncwana Petroleum Namibia (PTY) LTD

Presence of major oil companies such as Total, ExxonMobil, Shell, Tullow, Galp Energia, etc.
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Wells

Total of 21 Wells drilled offshore

15 Exploration & 7 Appraisal wells

(Kudu)

Latest wells drilled by Tullow and

Chariot in Walvis Basin
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SUMMARY OF WINGAT WELL
SOURCE ROCK: QUARTET POTENTIAL SR (GOOD -
NON COMMERCIAL OIL DISCOVERY EXECELLENT)
1. PROVEN EARLY APTIAN SR
2. LOWERMOST APTIAN SR
3. BARREMIAN SR
4. CAMPANIAN SR
A Rl _ MATURITY: EARLY MATURE — PEAK MATURE
W 1. TOP THERMAL MATURITY UP TO CAMPANIAN
Beaw MIGRATION: POSITIVE — VERTICAL - LATERAL
': _.-"" 1.  Shows within Aptian
JT"",‘ e i 2. (C3-C5 Gas Background up to Campanian
E i 3. TESTED RESULT = OIL
| RESERVOIR: MODERATE TO GOOD
P 1.  ALBIAN PROGRADING CARBONATE AS MAIN OBJECTIVE INDICATED
| TIGHT = SILTSTONE IN DEPTH TARGET
2. ALLLIMESTONE WITHIN LOWER CRETACEOUS INDICATED TIGHT =
g UNTESTED

3. GOOD-—MODERATE RESERVOIR WHICH PENETRATED ARE:

* EARLY APTIAN SHALLOW MARINE SAND = PROGRADING SHOREFACE BAR?
—>DISTAL LOBE? = TESTED - OIL = 41° APl = GROSS THICKNESS 36 m
= NETT 10.6 m = 10 % POROSITY

* LATE ALBIAN SANDSTONE = THIN = UNTESTED = AVERAGE PHI 12%

SEALS: CONCLUSIVE GOOD
1. INTRAFORMATIONAL WITHIN APTIAN = DISCOVERY OIL

TRAP: CONCLUSIVE GOOD
1. STRATIGRAPHY TRAP WITHIN APTIAN = DISCOVERY OIL



TIGHT RESERVOIR WITHIN MATURE SR ZONE — WATER BEARING
WITHIN CENOMANIAN RESERVOIR (CONCLUSIVE DRY)

MUROMBE i WINGAT
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SUMMARY OF MUROMBE WELL

SOURCE ROCK: TRIPLE POTENTIAL SR (GOOD -

EXECELLENT)

1. PROVEN EARLY APTIAN SR
2. LOWERMOST APTIAN SR
3. BARREMIAN SR

MATURITY: EARLY MATURE — PEAK MATURE
1. TOP THERMAL MATURITY UP TO LATE APTIAN
2. POSSIBLY PEAK MATURE FOR LOWER MOST APTIAN - BARREMIAN

MIGRATION: POSITIVE — VERTICAL - LATERAL
1.  NO Indication of HC show

2. First C3> ALBIAN

3. First NC4 = LATE APTIAN|

RESERVOIR: - GOOD - EXECELLENT
1. MUROMBE MAIN OBJECTIVE IS FAILED TO PROVED = MUROMBE FAN
- BARREMIAN VOLCANIC
2. BARREMIAN — APTIAN CARBONATE INDICATED TIGHT
3. MODERATE — EXECELLENT SR ARE:
= ALBIAN SST (ONDONGO SST) = 12% AVERAGE PHI
~ CENOMANIAN BFF (BAOBAB SST) = UP TO 24 % PHI
1. NO TEST WERE RUN, PETROPHYSIC REPORT SUGGESTED WATER WET
WITHIN BAOBAB SAND

SEALS: INCONCLUSIVE / POSSIBLY GOOD
1. INTRAFORMATIONAL LATE ALBIAN - ONDONGO PLAY
2. TURONIAN — SANTONIAN = CENOMANIAN PLAY

TRAP: INCONCLUSIVE/ POSSIBLY GOOD

1. STRATIGRAPHY
2. NOTEST
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I SUMMARY OF 2012/13-1 AND CORMORRANT WELLS

MIGRATION HC / ACCESS TO MATURE SOURCE ROCK (CONCLUSIVE DRY) SOURCE ROCK: TWIN EXECELLENT SOURCE ROCK

1. CENOMANIAN — TURONIAN

2. POSSIBLY CONTINUATION OF APTIAN SR 77?7 = REGIONAL PALEOGEOGRAPHY
TREND DURING APTIAN WITHIN WALVIS BASIN INDICATING SHALLOWING
TOWRD TO THE NORTH = CARBONATE DEVELOPTMENT

MATURITY: - EARLY MATURE
1. TOP THERMAL MATURITY UP TO CENOMANIAN

MIGRATION: - POSITIVE (VERTICAL)

1. C3-C4 Gas background up to Coniacian = bellow reservoir target =
MAASTRICHTIAN — BASE TERTIARY > [[\[o][ef:qg={o } fTo - Valal S0 (o .V oy V] 11
OURCE ROCK =» FOR 2213/13-1
CORMORANT WELL HAS BEEN DESIGNED TO PENETRATED BASIN FLOOR FAN IN
SOURCE ROCK ZONE (EARLY MATURE, WITH MIGRATION INDICATION)
= CENOMANIAN/ALBIAN

WEST EAST
e b S ) —  RESERVOIR: - GOOD - EXECELLENT
b 1 MAASTRICHTIAN — BASE TERTIARY BASIN FLOOR FAN = 20% AVERAGE POROSITY
= TESTED = WATER = MAIN TARGET OF 2012/13-1 WELL
2. CENOMANIAN BASIN FLOOR FAN = TARGET FOR CORMORANT = UP TO 25%
POROSITY = WELL HAS BEEN REPORTED AS DRY

: / < SEALS: FAIR TO GOOD
S _ 72 1. PALEOGENE — PALEOCENE SEAL : - MODERATE (DUE TO SANDY FORMATION)
Ceno-Turonian S = — - 2. CONIACIAN — SANTONIAN SEALS FOR CENO-TURONIAN PLAY = GOOD =
= _ : BOUNDED MIGRATION (C3-C4 IS STOP IN CONIACIAN) = 500 M shale section

between Maastrichtian/Tertiary reservoir to Mature SR
3. LATE ALBIAN FOR MIDDLE ALBIAN = INCONCLUSIVE = UNPENETRATED

SYN-RIFT-2 TRAP: STRATIGRAPHY, HIGH RISK

1. LEAKING POSSIBILITY WAS NOTED IN POST DRILL REPORT EVALUATION OF 2012/13-
1 FOR MAASTRICHTIAN — BASE TERTIARY BASIN FLOOR FAN PLAY = GENTLE
STRATIGRAPHY CLOSSURE

2. THIS NOTED COULD BE POSSIBLE HAPPEN IN CORMORANT

el
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SEAL CAPACITY PROBLEM FOR LOWER CRETACEOUS PLAY,
POSSIBILITY OF BYPASS ZONE FOR UPPER CRETACEOUS PLAY

(INCONCLUSIVE DRY WELL)

Jurassic— Syn-rift.

Tapir South
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“Top Paleocene

Top Maastrichtian’

Intra Campanian
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Aptian—Albian
Shale (distal marine)

D X

Cenomanian

Late Albian shale
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SUMMARY OF TAPIR SOUTH WELL

SOURCE ROCK: - NO POTETIAL SOURCE ROCK PENETRATED BY

WELL (POOR TOC) => SITUATED AT “HIGH”
1. APTIAN — PROXIMAL FACIES OF CARBONATE / LAGOON
2. CENOMANIAN - TURONIAN

MATURITY: - MATURE — EARLY MATURE @WELL
1. TOP THERMAL MATURITY UP TO CAMPANIAN @WELL - SHOULD BE SIMILAR
TO THE KITCHEN

MIGRATION: - POSITIVE (VERTICAL — LATERAL)
1. C3-C4 Gas background up to CAMPANIAN

RESERVOIR: - GOOD - EXECELLENT

1. UPPER CRETACEOUS — BASE TERTIARY MTC AND SUBMARINE FAN - 20%
AVERAGE POROSITY = TESTED (WATER) = POSSIBLY BYPASS ZONE

2. ALBIAN LIMESTONE - NOTE OF DOLOMITE PRESENCE = 14.7 POROSITY >
UNTESTED

JQISEALS: HIGH RISK -> POSSIBLY LEAKING

RAP: STRUCTURAL - HIGH RISK

- ALBIAN PLAY = HIGH RISK DUE TO YOUNGER
STRUCTURIZATION => REACTIVATED
—> PALEOCENE -> SEAL RISK = SAND RICH



WALVIS BASIN
B | UDERITZ BASIN

B ORANGE BASIN

Well status

Geological position

7 WELLS @ WALVIS BASIN

3 WELLS @ ORANGE BASIN
19% B P&A, DRY (10 WELLS)

P&A, DRY, HC SHOWS

(3 WELLS)
19% DISCOVERY (3 WELLS)

\— ORANGE BASIN

[ APTiAN cLASTIC (KUDU PLAY)

Well objectives

B OWER CRETACEOUS CLASTIC (Barrerian and older)
[ APTIAN - ALEIAN CARBONATE
UPPER CRETACEOUS BASIN FLOOR FAN

[ EARLY TERTIARY BASIN FLOOR FAN

Kunene-1
Sintez, 2008
WD 780m TD ~5000m
Target ALB-APT
Gas reported (shows 7)

Tapir South-1
Chariot, 2012
WD ~2018m TD ~5100m
Lowerk 35T + ALB-APT Carbs
PA, dry

1 WELL @ ORANGE BASIN, 2
WELLS @ WALVIS BASIN

Welwischia-1
Repsol 2014
WD ? TD 2454m
Target ALE carbs struct
PA, dry

Wingat-1

HRT, 2013

WD 1004m TD 5000m
Target ALB Carbs
PA dry

Murombe-1
HRT, 2013
WD 1388m TD 5729m
Target BARR-APT S5T
PA dry

ljou-1

WD ~350m TD ~3150m
Target ALB-APT 85T (struct]
P& dry

WD 1716m TD 47 10m
Target BARR-APT Carbs
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WELL STATUS (LOCATION, WELL STATUS, OBJECTIVES)

1911/101
MNorsk Hydro, 1995
WD 631m TD 4185m
Target Sant-Camp BFF + APT-ALB Carbs
PA_ dry

19111151
Narsk Hydro, 1933
WD 521m 7D 4586m

WD G88m TD 3700m
Target Mear Base [l structural structure
PA dry

Ranger, 1935
WD 218m TD 2627m
Target Kudu Play
PA, dry
2313/5-1 (Shark-1)
Shell, 1998
WD 375m TD 2573m
Target Kudu Play
PA, dry
2513781
Norsk Hydro, 1988
WD 243m TD 2550m
Target Kudu Play

2815/151
Chevron, 1996
WD 177m TD 4751m
Target Mid-Aptto Barr fan (strati)

we e

Kudu Wells i
Discovery 1974 (Chevron)
Development pending (Tullow)




Number of wells

& Aviation Road

Private Bag 13297

Windhoek, Namibia

Email: info@mme.gov.na
wWww.mme.gov.na
www.facebook.com/mmeNamibia

\SIN SUMMARY OF WELL POST MORTEM - 2018 — PLAY SUMMARY

g IE; mcmcemancans | EGA | NAMBSA
o
g RICEE -
& e w -
Reservoir plavs base E E B PALEOCENE SUBMARINE FAN COMPLEX " g W - /
3 | RS
B UPPER CRETACEOUS SHALLOW MARINE CLASTIC ¥ 2 W 7 /
5 & 5 % § 2 ~ L/
3 1; - @ MAASTRICHTIAN - BASE TERTIARY SUBMARINE FAN PLAY p—
o »
; é 3 g T @ CAMPANIAN - SANTONIAN - CONIACIAN SUBMARINE FAN - = =
4 ﬂ 5 s 2 T SUBMARINE CHANNEL CLASTIC PLAY = H /7
E ; g E g '2' .g B CENOMANIAN - SUBAMRINE SLOPE CHANNEL COMPLEX § —— | ) /’
- - g -— oy '
E 3 g 8 g E E g @ CENOMANIAN BASIN FLOOR FAN COMPLEX {RAQBAE) . 2 ; =
3 = Bl E 3 : rd
2 lg E M ALBIAN DEEP MARINE CLASTIC Y [ (e R v
§ 5 - __,--/
| T i B MIDDLE ALBIAN PROGRADING SHELF CLASTIC CARBONATE | _ | fwssmons R /
2 J . it 3 f
g g g é M ALBIAN CARBONATE PLATFORM PLAY § comeais| d -
= -E '§ g 1k - R /
“ = g HEARLY APTIAN - FLUVIAL TRANSITIONAL PLAY (KUDU PLAY} 5 [ ;
1 I . - 5 wh{ W wa
MEARLY APTIAN CLASTIC PROGRADING SHELF PLAY a e =
2 B BARREMIAN FLUVIAL - MARINE PLAY m &
Noted: exclude . - R
KUDU WELLS!!| 8 ‘ ol R
- g T 1 | e
UPPER / (BARREMIAN B
CRETACEOUS =t OLDER} | - ®
PLAY | —
/ " WAL
1 WELL, 1 PLAY, 10 WELLS, 5 PLAYS, ALL 7 WELLS, 6 PLAYS, 5 WELLS,ALL DRY DUE “ " 2
DRY, SEAL/TRAP DRY, DUE TO SEAL/TRAP 1 DISCOVERY, 5 DRY = DOMINATED TO CHARGING AND 5%
PROBLEM AND CHARGING PROBLEMS BY CHARGING (SHELF) AND RESERVOIR RESERVOIR PROBLEMS " : ]
PROBLEMS (BASINAL) MAURE L@P ROM
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Petroleum systems

Summary
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Stratigraphy
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Key seal intervals

* [ntraformational Shales
*  Palaeocene Shale

Key reservoir intervals

« Palaeocene - Miocene sands

+  Albian — Maastrichtian sands
*  Aptian — Albian Carbonates

»  Barremian aeolian sands
+ L.Cretaceous — fluvial sands

Post-rift

¥ _
Pre/Syn-nft

|

Key source rocks

* Cenomanian-Turonian marine
» Base Aptian marine

* Neocomian lacustrine?

¥ Post-rift

¥ Pre/Syn-rift
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Petroleum systems — Namibia Deep Water —
Play Concepts ==
Main area of deep water survey
Namibian Margin Play Concepts Ve S
Selsmi packages Yy —

[ s0-Floor - Paleogene-Nengene

[] Paisogani-Neogens - Bass Paisogene ) Pmron

[ Bt Paboginns - [7] Captfanl
Canamanann Turonian
-m:qwﬂmun Albian \ Suguestnd migraon pathwins
7] Abian - Aptian [ Clustic resarvairs
[7] Aatian - Top Syn-RiftOcasnic [] Garbonate reservoirs
| [E50 Top-Syn-fun-Base Syn-Ri . S
) Senonian .
U. Crelaceous- n-Alplan channel & ~ i
Terliary deap Terliary complex =
water fans deep maring e
sands ‘ e ——— ol
: P Continental Lithosphere
Ocoanic Crust Transitional Zone NOT TO SCALE

M. Steventon MSec thaais (2014), work undertaken si PGS, unpublished.
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Namibia Deep Water Area Potential Source Rocks
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2013/13-1,
1911/1541

Wingat-1
Murombe-1

Barremian
Source Rock

» Barremian
Source Rock
proposed but not
proven

» Falklands

Analogue ~7.5
wt % TOC

Aptian — Albian
Source Rock

* Wingat-1,
Murombe-1,
Moosehead-1

+ ~3.4 wt % TOC,
200 HI

Cenomanian -
Turonian Source
Rock

2013/13-1,
1911/15-1,

Moosehat-1
2-6wt%TOC,
150 -500 HI
Likely immature in
deep water areas
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Conclusions
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* Namibia remains one of the underexplored regions with considerable potential of hydrocarbon

accumulations.

*  Have seen entrance of oil majors such as Total and ExxonMobil acquiring acreages offshore Namibia.

*  Multiple plays form existing exploration targets including clastic and carbonate plays.

* All the elements of the petroleum system have been tested, Wingat-1 well proved the presence of at

least one active petroleum system capable of generating oil and not only gas.
*  Upcoming drilling campaign aimed towards a commercial discovery
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