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DISCLAIMER

The information contained in these slides has been prepared by Tower Resources plc (the “Company”). This Presentation is being made for information purposes only and does not constitute an offer or invitation for the sale or purchase of securities or any of the 
assets described in it nor shall they nor any part of them form the basis of or be relied on in connection with, or act as any inducement to enter into, any contract or commitment whatsoever or otherwise engage in any investment activity (including within the 
meaning specified in section 21 of the Financial Services and Markets Act 2000).

The information in this Presentation does not purport to be comprehensive and has not been independently verified. While this information has been prepared in good faith, no representation or warranty, express or implied, is or will be made and no 
responsibility or liability is or will be accepted by the Company or any of its officers, employees, agents or advisers as to, or in relation to, the accuracy or completeness of this Presentation, and any such liability is expressly disclaimed. In particular, but without 
prejudice to the generality of the foregoing, no representation or warranty is given as to the achievement or reasonableness of any future projections, management estimates or prospects contained in this Presentation. Such forward-looking statements, estimates 
and forecasts reflect various assumptions made by the management of the Company and their current beliefs, which may or may not prove to be correct. A number of factors could cause actual results to differ materially from the potential results discussed in such 
forward-looking statements, estimates and forecasts including: changes in general  economic and market conditions, changes in the regulatory environment, business and operational risks and other risk factors. Past performance is not a guide to future 
performance.

The cover photo in this Presentation is for illustrative purposes only and is not a photo of the Company’s assets.

The Presentation is not a prospectus nor has it been approved by the London Stock Exchange plc or by any authority which could be a competent authority for the purposes of the Prospectus Directive (Directive 2003/71/EC). This Presentation has not been 
approved by an authorised person for the purposes of section 21 of the Financial Services and Markets Act 2000.

The information contained in this Presentation is subject to change, completion or amendment without notice. However, the Company gives no undertaking to provide the recipient with access to any additional information, or to update this Presentation or any 
additional information, or to correct any inaccuracies in it or any omissions from it which may become apparent. 

Recipients of this Presentation in jurisdictions outside the UK should inform themselves about and observe any applicable legal requirements.  This Presentation does not constitute an offer to sell or an invitation to purchase securities in any jurisdiction. 
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Area of Study 
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Active Petroleum System – Dolphin Graben DHIs
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• Clear evidence for active 
present-day migration of 
hydrocarbons from Dolphin 
Graben depocenter adjacent to 
1911/15-1 well.

• Widespread occurrence of DHI’s 
(Direct Hydrocarbon Indicators)
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Oil seep analysis confirms Petroleum System is presently active
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Source Rock Definition – 3 Proven Source Rocks

C
re

ta
ce

o
u

s

Upper

Maastrichtian

Campanian

Santonian

Coniacian

Turonian

Cenomanian

Albian

Aptian

Barremian

Lower

Hauterivian

Valanginian

Berriasian

Pliocene to Recent

Oligocene

Eocene

Miocene

Palaeocene

P
al

ae
o

ge
n

e
N

e
o

ge
n

e

23 Ma

5.3 Ma

66 Ma

CHRONOSTRATIGRAPHY

100.5 Ma

W1

W2

W5

W4

W6

W7

NH
(2000)

W3

WEST

SDRs

K-T HIATUS

MAGMATIC SDIs

ETENDEKA VOLCANICS
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Deep water clastics (shales, turbidites sands)

Potential Source Rock

EAST

‘KUDU SHALE’ Aptian Carbonates on highs
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• Early Cretaceous ‘Syn-rift’ Lacustrine Shales 
– The principal source rock modelled in this 

analysis
– Confirmed presence of lacustrine source rock 

from oil biomarkers in 1911/15-1 well.
– Maturity indicators suggest it is deeper and 

laterally offset from intra-basinal high drilled 
in 1911/15-1 well

• Aptian Transgressive Shales
– Relatively thin, higher TOC intervals, 

interbedded with carbonates & volcanics, 
often referred to as the ‘Kudu’ shale 

• Cenomanian-Turonian Marine Shales 
– Gross interval: ~400m in 1911/15-1, probably 

not mature
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1911/15-1 Well - Migratory Hydrocarbon Shows

Tetracyclic 
Polyprenoid (TPP) 
biomarker in 
migrated oils 
indicative of 
lacustrine source

• Mature source rocks that have generated and expelled oil proven present 
within PEL 96 & northern Walvis Basin.

• Tetracyclic Polyprenoid (TPP) biomarkers in migrated oils sampled from 
Albian carbonates (cores) strongly indicative of lacustrine source. Regional 
considerations and seismic interpretation suggest most likely an early 
Cetaceous syn-rift sequence beneath the Albian carbonates (i.e. Barremian 
and/or older).

• Oils in Palaeocene sands interpreted to be lacustrine source from TPP data.

Core: 2828m (Palaeocene) 
• Low yield oil shows in Palaeocene sands
• More mature hydrocarbon distribution, depleted Pristane & 

Phytane

2428m

Core: 3727m (Upper Albian)
• Slight biodegradation, mature distribution of n-alkanes. distribution of n-alkanes is 

suggestive of a mature aquatic source, possibly lacustrine.
• Restricted development of isoprenoids Pristane & Phytane
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Distribution of Potential Maturity Windows: Early Cretaceous Source Rock

MAIN 
OIL

EARLY 
OIL

Variable Depth : Maturity Gradient

Central Dolphin Graben modelled to 
have reached optimal Late Oil 

maturities over much of the Dolphin 
Graben

PEL 96

Key:

Main Oil Window

Late Oil Window

Early Oil Window
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Migration Mapping and Fetch Area Volumetrics

• Migration mapping on Cenomanian-Turonian seismic marker, both 
at present day and backstripped to early Oligocene

• Only main and late oil windows invoked as able to provide expelled 
hydrocarbons to the basin. Large area of early oil maturity not 
excluded.

• The principal fetch areas for each play/prospect have then been 
delineated - sub-areas within each generative kitchen that are 
capable of migrating hydrocarbons to each play or prospect/lead.

• In this analysis the only fetch areas that have been used for 
volumetric analysis are those able to migrate oil towards the Alpha 
High, Gamma High and Phoenix High. 

Source rock input parameters used :
- Lower estimates: 6% initial TOC, HI 800, net thickness 50m
- Higher estimates: 10% initial TOC, HI 700, net thickness 50m

PROSPECT/
PLAY 
FAIRWAY AREA (km2)

Oil Generated in 
Oligocene fetch 
area configuration 
(Billion bbls )

Oil Generated in 
Present-day fetch 
area configuration 
(Billion bbls )

ALPHA 850 - 1200 54 - 79 38 - 56

GAMMA 250 - 300 13 - 20 11 - 16

PHOENIX HIGH 650 - 700 32 - 46 29 - 33
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Alpha 
fetch area

Alpha 
fetch area

Alpha 
fetch area

Gamma 
fetch area

Gamma 
fetch area

Gamma 
fetch area
Gamma 

fetch area
Phoenix 

fetch area

Alpha 
fetch area

Alpha 
fetch area

Alpha 
fetch area

Alpha 
fetch area

Gamma 
fetch area

Gamma 
fetch area

Gamma 
fetch area
Gamma 
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Phoenix 
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Fetch Areas @ Oligocene Time Fetch Areas @ Present Day 
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Integrating seep study and drop core results
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The recent seep study  conducted in 2023 indicates:

• The main seeps that have higher repeatability  are 
recognised adjacent to the Dolphin Graben and are 
located both above existing prospects and along the 
main migration pathways that have been independently 
identified by the basin modelling work.

• Other high confidence seeps are located along the 
western edge of Dolphin Graben and also to the east of 
PEL 96 in the Elephant Platform/southern Phoenix High 
areas.

• Direct hydrocarbon samples have been collected from 
drop cores in the same Elephant Platform/Phoenix High 
area in the vicinity of the purple markers between 1995 
and 2004.

Satellite seeps observed on multiple 

vintages of satellite scenes

Other high confidence seeps 

observed on at least one satellite 

scene

Seabed thermogenic gas seeps 

sampled from drop cores

LEGEND

2

1

3

1. High leakage rate, medium to high 

confidence, superimposed seeps (32 

number), almost emission point, 

outside shipping corridor.

2. Medium confidence, superimposed 

seeps (13 number), almost emission 

point, inside secondary shipping 

corridor.

3. Medium confidence, superimposed 

seeps (15 number), almost emission 

point, outside shipping corridor.

PEL 96
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Work flow and results
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• Exploration implications

• Potential stratigraphic traps

• Summary of results

• Migration pathways analysis – late regional tilting
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Exploration Implications

• A substantial area of PEL 96 is within the main and late oil 
maturity window at the seismically mapped near top 
Barremian (early Cretaceous) / near base ‘drift’ marker. 
Conditions are right for large potential volumes of oil to 
have been generated within PEL 96; estimates in the range 
180 – 260 billion bbls.

– Forward work programme will evaluate expulsion 
and migration efficiencies as a component part of 
the play fairway evaluation of the block.

• Previously identified large to mega scale prospects (and 
leads) sit directly along focussed migration pathways out of 
the generative source kitchens, potentially connected to 
large/very large fetch areas within the source kitchens. 

• Of particular interest, the Alpha, Gamma and Phoenix high 
areas sit at the end of focussed, long distance migration 
pathways. Other large/very large fetch areas are present 
that will be evaluated by the forward work programme.

• Several structural and stratigraphic trapping configurations 
that are on the flanks of these highs / mega-highs sit 
directly along the mapped migration pathways. Any oil 
charge would potentially charge them first and since they 
are closer to the source kitchens migration efficiencies 
would be expected to be higher.

– These structures, some of which are newly identified in 
light of the major recent discoveries further south in the 
Orange basin will be the focus of the ongoing work 
programme. 

• Several prospects and leads are also located closer to the 
source kitchens, directly within the Dolphin Graben, with 
potentially short distance migration pathways. These will 
require additional evaluation to determine if they are on 
focussed migration paths.

Alpha Prospect on highly 
focused migration pathway 
from large fetch area with 

potential to have generated 
ca. 54-79 billion Bbls oil

Gamma Prospect on 
moderately focused 

migration pathway from 
fetch area with potential to 
have generated ca. 13 - 20 

Billion Bbls oil

Phoenix High fairway on 
extensive migration 

pathways from large fetch 
area with potential to have 
generated ca. 32-46 Billion 

Bbls oil

Alpha Prospect on highly 
focused migration 

pathway from large fetch 
area with potential to 

have generated ca. 38-56 
billion Bbls oil

Gamma Prospect on 
moderately focused 

migration pathway from fetch 
area with potential to have 
generated ca. 11 - 16 Billion 

Bbls oil

Phoenix High fairway on 
extensive migration 

pathways from large fetch 
area with potential to have 
generated ca. 29 - 43 Billion 

Bbls oil

Migration Foci @ 
Present-day Time

Migration Foci @ 
Oligocene Time
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Potential Stratigraphic Traps on Flanks of Regional Highs, including 

Alpha Lead

• A significant result of the basin modelling analysis is the identification of the main foci for 
potential hydrocarbon migration, within which there are stratigraphic architectures that have 
significant potential for stratigraphic trapping against major regional highs, especially on the 
eastern / northern / western flanks of the Alpha High (shown below) and also against the 
Beta, Gamma and Phoenix Highs.

• The onlapping configurations are potentially within the Mid to Upper Cretaceous regional 
reservoir targets. 

• Additional seismic interpretation of the 2D seismic datasets is underway to progress the 
understanding of these areas and high-grade the areas for further 3D seismic data acquisition.

~10 km

W3-3 (Near Base Turonian)

W5-2 (Intra Campanian)

W5-5 (Near Base Tertiary)

W6-3 (Near Base Eocene)

W6-4 (Near Base Oligocene)

W6-5 (Intra Mid Miocene)

SW NE
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Summary of Results

• Thermal Maturity Modelling indicates that:

– Barremian and older source rocks indicated to be mature (main oil and 
late oil) over most of the Dolphin Graben (and potentially several areas 
to the West) where not volcanic

– Apto-Albian source rocks, equivalent to the ‘Kudu Shale’ also predicted 
to be mature in deeper parts of the basin.

– Younger Cretaceous source rocks are predominantly  immature

– Main phase of oil generation occurs from Oligocene to present-day

• Volume of oil generated in the northern Walvis Basin within PEL 96 (from 
inferred Lower Cretaceous (Barremian and older) lacustrine source rocks – 
inferred because not encountered by drilling) calculates in the range 180 - 
260 billion bbls oil.

• Volumes of oil generated have only been calculated for Main and Late 
oil generative windows within PEL 96 concession boundaries. 

– Since Early oil mature source rocks contribute little to hydrocarbon 
volumes available for migration

– Any source rocks that calculate as having reached early oil maturities, 
which will have been attained in a large part of the Dolphin Graben, 
have been ignored in this volumetric assessment; because it is 
assumed that only minor amounts of oil would be available for 
migration in early oil mature source rocks due to lower expulsion 
efficiencies in lower maturity source rocks.

• Migration pathways (mapped at present-day and also back-stripped to 
Oligocene time structuration) show strong regional foci trends to concentrate 
migration towards several key prospects and leads.

• Seep Study – satellite imagery has been independently analysed and 
several seeps have been identified within PEL 96 that are likely to 
represent seepages of hydrocarbons to the sea surface. Note that the 
location of the seeps correlates strongly with prospects/leads already 
identified within PEL 96 and with migration foci identified from the basin 
modelling study.  Several of these seeps are repeatedly recognised over 
many years of satellite imagery, suggesting that these are natural seepages 
rather than seeps related to shipping.

• Volumes of oil generation in three of the main fetch areas – connected to 
the Alpha, Gamma and Phoenix Highs have been calculated as:

– Upper range volumetric estimates are calculated for fetch areas operating 
in Oligocene times. Lower range volumetric estimates are calculated for 
fetch areas operating at present-day. Differences are due to late tilting of 
the Dolphin Graben in the late Tertiary/Plio-Pleistocene.

PROSPECT/PLAY 
FAIRWAY AREA (km2)

Oil Generated in fetch 
area backstripped to 
Oligocene configuration 
(Billion bbls )

Oil Generated in Present-
day fetch area 
configuration (Billion bbls )

ALPHA 850 - 1200 54 - 79 38 - 56

GAMMA 250 - 300 13 - 20 11 - 16

PHOENIX HIGH 650 - 700 32 - 46 29 - 33
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Migration Pathways Analysis – Late Regional Tilting

• Seismic lines through 1911/15-1 well show structural 
configuration at two geological times:

– Present-day

– Oligocene

• Backstripping to Oligocene times clearly shows the 
highly significant tilting and structural reorganisation 
that the Dolphin Graben has undergone between 
Oligocene and present day. This tilting is principally due 
to isostatic subsidence (differential sediment loading) 
caused by a thick wedge of Miocene to Plio/Pleistocene 
sedimentation that was deposited over the western half 
of the Dolphin Graben.

– Note: Backstripping methodology was to subtract 
isochron for intra-Oligocene to Quaternary 
sequences. This seismic line at lower right shows an 
approximation of the backstripping result expressed 
in TWT (and partially corrected for velocity 
distortion associated with increasing water depth 
oceanward by applying a replacement velocity). This 
is for illustration purposes. However, migration 
mapping was undertaken on depth maps.

• Green arrows show that main migration direction out of 
the Barremian/older source kitchens would have 
focussed towards the 1911/15-1 well during the 
Oligocene, but have been reversed subsequently. This is 
likely to have breached any trap that may have existed 
at this well’s location and be the explanation for residual 
migrated mature oil having been recovered from cores 
in this well.
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Note: Two way time distortion caused by deep water has been partially 
adjusted by applying a replacement velocity to the water column. 

SW NE1911/15-1 
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Present-day 
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Note: Two way time distortion caused by deep water has been partially 
adjusted by applying a replacement velocity to the water column. 
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Cenomanian regional top seal 
– migration pathway 

mapping horizon

Cenomanian regional top seal 
– migration pathway 

mapping horizon

© 2023 Tower Resources plc 16



www.towerresources.co.uk

© 2023 Tower Resources plc


	Slide 1
	Slide 2: Disclaimer Important Notice
	Slide 3: Namibia, PEL 96 Area of Study 
	Slide 4: Namibia, PEL 96  Active Petroleum System – Dolphin Graben DHIs
	Slide 5: Namibia, PEL 96  Oil seep analysis confirms Petroleum System is presently active
	Slide 6: Namibia, PEL 96  Source Rock Definition – 3 Proven Source Rocks
	Slide 7: Namibia, PEL 96 1911/15-1 Well - Migratory Hydrocarbon Shows
	Slide 8: Namibia, PEL 96  Distribution of Potential Maturity Windows: Early Cretaceous Source Rock
	Slide 9: Namibia, PEL 96  Migration Mapping and Fetch Area Volumetrics
	Slide 10: Namibia, PEL 96  Integrating seep study and drop core results
	Slide 11: Namibia, PEL 96  Work flow and results
	Slide 12:  Appendix
	Slide 13: Namibia, PEL 96  Exploration Implications
	Slide 14: Namibia, PEL 96  Potential Stratigraphic Traps on Flanks of Regional Highs, including Alpha Lead
	Slide 15: Namibia, PEL 96 Summary of Results
	Slide 16: Namibia, PEL 96  Migration Pathways Analysis – Late Regional Tilting
	Slide 17

