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Forward-looking statements

Certain statements contained in this presentation, including information as to the future financial or operating performance of Lion and its projects are forward-looking statements. Such forward-looking
statements:

• should or can generally be identified by the use of forward looking words such as “anticipate”, “believe”, “expect”, “forecast”, “estimate”, “will”, “could”, “may”, “target”, “plan” and other similar
expressions within the meaning of securities laws of applicable jurisdictions, and include earnings guidance and statements of intention about future matters and the outcome and effects of the equity
raising. Indications of, and guidelines or outlook on, future earnings, distributions or financial position or performance are also forward looking statements;

• are based upon a number of assumptions and estimates that, while considered reasonable by Lion, are beyond the control of the Company has they are inherently subject to significant technical,
business, economic, competitive, political and social uncertainties and contingencies;

• involve known and unknown risks and uncertainties that could cause actual events or results to differ materially from estimated or anticipated events or results reflected in such forward-looking
statements; and

• may include, among other things, statements regarding targets, estimates and assumptions in respect of production, prices, operating costs, results, capital expenditures, reserves and resources
and anticipated flow rates and are or may be based on assumptions and estimates related to future technical economic, market, political, social and other conditions.

This Document is provided to the recipient on the basis that the recipient understands and acknowledges that it may not rely in any way whatsoever on the Document or other information. Unless legally
required, the Company undertakes no obligation to update publicly any forward looking statements, whether as a result of new information, future events or otherwise.

General Disclaimer

The Company has taken all reasonable care in producing the information contained in this document, however it does not guarantee the accuracy of information or analysis provided. The Company will
not be responsible for loss or damage arising from the use of this information. The contents of this document should not be used as a substitute for detailed investigations or analysis and we strongly
recommend you obtain independent professional advice before making any investment decisions about the Company. You may use the information for your own personal use or to inform others about
our materials, but you may not reproduce or modify it without our express permission.

Prospective Resources

Prospective Resources are those quantities of petroleum estimated, as of a given date, to be potentially recoverable from undiscovered accumulations by application of future development projects.
Prospective Resources have both an associated chance of geologic discovery and a chance of development. Prospective Resources are further categorized in accordance with the range of uncertainty
associated with recoverable estimates, assuming discovery and development, and may be sub-classified based on project maturity. Further exploration, appraisal and evaluation is required to
determine the existence of a significant quantity of potentially moveable hydrocarbons.

Competent Persons Statement: Qualified Petroleum Reserves and Resources Evaluator

Pursuant to the requirements of the ASX Listing Rules Chapter 5, the technical information, reserve and resource reporting provided in this presentation are based on and fairly represent information
and supporting documentation that has been prepared and/or compiled by Mr Kim Morrison, Exploration Manager of Lion Energy Limited. Mr Morrison holds a B.Sc. (Hons) in Geology and Geophysics
from the University of Sydney and has over 30 years’ experience in exploration, appraisal and development of oil and gas resources - including evaluating petroleum reserves and resources. Mr
Morrison has reviewed the results, procedures and data contained in this website. Mr Morrison consents to the release of this report and to the inclusion of the matters based on the information in the
form and context in which it appears. Mr Morrison is a member of AAPG.

Conversion from gas volume to barrels of oil equivalent (BOE) in this document is based a BOE conversion ratio of 6 mcf:1 bbl.
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Important notice and disclaimer
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Introduction

Plio-Pleistocene play 

Tectonic setting

Petroleum system 

Exploration to date

New marine seismic

Results

Conclusions
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Presentation Outline

TGS-NOPEC multibeam bathymetry (Teas et al., 2009)

50km

Wahai Sub-basin

Bula 

SB

Seram Basin
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Lion Energy Operator of East 

Seram PSC (60%) & 2.5% 

interest in Seram (NB) PSC

Involved in Seram since 2000 

(previous operator of Bula Field)

Active East Seram PSC 

program since signed in 2018

664km high-res 2D seismic shot 

in 2020 (5-600m WD) resulting 

in new prospects in shallow 

Plio-Pleistocene section

Just completed 200km onshore 

2D & 1000 station gravity survey 

targeting deep fold belt 

structures

4

Introduction
New data has significantly improved understanding of the underexplored Seram basin
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East Seram contains two main plays: Plio-Pleistocene foreland basin 

& deeper fold belt play with massive Manusela carbonate objective

Source: Morrison & Gartrell Seapex 2019

MA-10

1300m gas 

column 
GWC

Plio-Pleistocene Play (Fufa Fm shallow 

marine sandstone, reefal build ups & turbidites) 

Fold-thrust belt play: fracture massive Manusela carbonate 

objective (up to 2000m thick), coeval organic rich carbonate 

source interpreted in anoxic lows (Saman-Saman Fm)  

“Foreland basin systems consist of 

depositional regions on continental 

crust in front of major fold-thrust 

belts (FTB).” DeCelles, 2012

A
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Convergence along Banda Arc with extended Australian plate created Seram FTB 

& conditions for foreland basin development

Extended Australian Crust
Transitional 

Australian Crust

Oceanic crust Volcanic Arc Accretionary Wedge Orogenic Wedge Foreland Basin

Foredeep

Seram 

trough

Misool-Onin

Ridge

Foreland bulge Back bulge
Seram Island

Bintuni Bay

Upper mantle

Dr A. Gartrell,2020 – Structural 

Restoration of the East Seram 

PSC (Internal Lion Report)

Banda Arc

Source: Sapiie et al, 2014

A schematic of typical foreland basin structural 

elements  (after DeCelles and Giles, 1996)

Wedge Top

Regional SW-NE schematic section through Seram shows the key tectonic elements
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Early Cretaceous to Late Miocene

Thermal sag and infill

Carbonate dominated deposition

Passive margin Australian plate deposition

Eroded section

Kanikeh Fm 

and older

Manusela & Saman–Saman 

Nief Carbonate

Dr A. Gartrell – Structural Restoration of the East 

Seram PSC (Internal Lion Report)
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Late Miocene

Initial stages of collision between Australia 

and Banda Arc micro-continents 

Probably related to entry of transitional 

crust in to collision zone 

Reactivation of inversion structures and 

initiation of fold-thrust structures

Formation of foreland basin with synclinal 

sub-basins

Collision phase  

Kanikeh Fm 

and older

Dr A. Gartrell – Structural Restoration of the East 

Seram PSC (Internal Lion Report)

Manusela & 

Saman–Saman 

Nief Carbonate



March 2023A New Approach to Asian Energy www.lionenergy.com.au

Early Pliocene

Development of major thrust system 

and subaerial exposure of mountain belt 

to the SW. 

Deposition of MTCs, mudstones & likely 

turbidites in deepwater depocentres due 

to erosion and slumping of rising thrust 

wedges (Salas Complex) 

2nd phase of collision, probably related to entry of continental crust into collision zone

Kanikeh Fm

& older

Manusela & 

Saman–Saman 

Kola & Nief

Salas

Eroded section

Exposed 

Manusela

Kanikeh Fm 

& older

Dr A. Gartrell – Structural Restoration of the East 

Seram PSC (Internal Lion Report)
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Late Pliocene to Present

Uplift of mountain belt

Deposition of prograding shallow marine 

shelf margin 

Development of delta-top growth faults

Carbonates on highs removed from main 

sediment input 

MTCs & turbidites deposition in 

deepwater 

Ongoing collision

Kanikeh Fm

Manusela & Saman–Saman 

Kola & Nief

Kanikeh Fm
Salas

Fufa/Wahai

Dr A. Gartrell – Structural Restoration of the East 

Seram PSC (Internal Lion Report)

Lofin-1ST
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Manusela Fm - Primary reservoir 

•Shallow water-shelf carbonate,

•Fracturing results in high flow rates

Seram Island stratigraphy
Initial chaotic fill in foreland basin, followed by progradation Plio-Pleistocene section

Saman-Saman Fm – Source

• Calcareous organic rich shales, marl

• Equiv. Buru Is shales TOC to 16% HI 540

Stratigraphic Table - Seram Region

(after Charlton, 2004; also Kemp et al, 1996) 

Saman-Saman

Kola Shale - Regional seal

•Shelfal/neritic calc. claystone & siltstone

•Seals Lofin 1300m gas column
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Fufa Fm- Primary reservoir 

•Shallow to deep water sandstone & shallow

water limestone/reefs

• Intra-formational shale/siltstone seal
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Pliocene Wahai & Late Miocene Salas

• Initial deeper water foreland basin fill, mass

transport deposits

• Turbidite sst potential
Nief Group

•Passive margin primarily carbonates

Kanikeh Fm – Secondary objective

•Outer shelf, turbidite sandstone, siltstone & shale

• Thrusted over younger stratigraphy in places

Salas Block Clay

Granitic 

Outcrop

• River systems – key to driving sand into foreland basin

• Provenance includes overthrust Mid Triassic Kanikeh Fm 

turbidites & some outcropping granites

Typical high energy braided 

stream system (East Seram) 
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Numerous oil and gas seeps onshore & offshore east Seram 
Active ongoing oil & gas generation driven by over-thrusting 

Bula Field originally discovered in 1897  drilling near a seep documented in 1865

After Sapie and Hadiana 2014

• Oil sourced from deeply buried Late Triassic 

– Early Jurassic Saman Saman Fm with 

migration into shallow section via faults

Oil seep 1985 Wahai

Basin geological map  

Gas seeps 1985 Wahai

Basin geological map 

Oil seep 1917 

Dutch traverse
Widely recognised gas 

seeps around surface 

domes dating to 1927

Belis area Oil 

seep (possibly 

from transported 

Bula crude?)

Lofin Gas field Bula seep 1865
Oseil oil fields

Bula field

Dawang field Neif gorge seep

Gas and some flu 

shows in Ceram B1X

Oil seep 1985 Wahai

Basin geological map  

Oil & gas seeps from 2007 multibeam 

sonar & piston core survey TGS-

Nopec/TDI Brooks (Noble et al, 2009) 
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Plio-Pleistocene Isopach Map
• Clear separation of Wahai & Bula sub-basins, thickest section in underexplored Wahai SB 

• Only two offshore wells, onshore exploration focussed in eastern Bula Sub-basin area 

Hoti

High

Wahai

Sub-basin

Bula 

SB

Ceram B1-1X

Kayu Manis-1

Dawang Gas field

Solan Prospect

Salas-1

Matofoten-1

Ceram B1X 1973 TD 1561m WD 115m

• Phillips operated. 

• 1412m Plio-Pleistoene section

• Gas shows in Plio-Pleistocene slope 

sandstones, 

• TD in pre-Pliocene.

• No closure (new seismic shows updip

potential to NW). 

Kayu Manis 2001 TD 3300m WD 203m

• Nexen operated. 

• Only ~90m Plio-Pleistocene section, 1490m 

Middle - Late Miocene Salas Fm, 

• TD in Cretaceous-Lower Tertiary Neif Fm.

• Primary objective Manusela Fm not reached. 

• Good gas shows & some oil fluorescence

See next slide
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Plio-Pleistocene discoveries all in eastern area  

~20 mmbbl oil produced to date almost all from Bula field area

1 Resource estimate includes Bula, Bula Tengarra

(Fufa sst), Bula Lemun (sst & lmst, Kampung 

Denser and Bula Air fields 

Dawang Gas field

Sana 1

Belien B

Neif-1

Bula

Solan Prospect

Bula Air

Bula 2 (1897) Oil discovery 200bopd. 

Original resource 25mmbbl1, ~20 

mmbbl produced

8S-18 Bula Air Field* (1989) unfaulted

anticline first identified on 1981 seismic, 

minor gas cap 

Bula Lemun 1 (1925) Offshore (tidal)  

part of Bula developed in 1930 with 

significant increase in production 

57X-1 well (1971) G&W 55' porous oil 

filled Pleistocene reef carbonate 

reservoirs of the Lemun Oilfield 

Sana 1 (1983) Swabbed oil on test 

(Resource est. 0.01 mmbbl)

Dawang -1 (2008) TD 2390m ,10 bcf 

gas discovery (3C, D&M)

Kampung Denser Field (1987) Small 

field (12,000 bbl from 1989-2001). 

inferred fault separation from Bula field

Neif 1 (1913) TD 749m. (Original 

resource <0.1 mmbbl) 

Belien 2 (1921) TD 457m ~25bopd (15 

API) 1925 to 1930 from Triassic 

Kanikeh (Resource 0.3 mmbbl) Minor 

Pleistocene production

Salas 1 (1971) Shallow gas pocket 

encountered
Salas-1

Matofoten-1

Neif Utara A1

Neif Utara B1

Oseil

1/4

Oseil 2

Base Pliocene Unconformity Depth Map
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Bula Field 1897 discovery  ~20mmbbl produced
Offshore extension potential recognised in 1990’s, new seismic confirms potential
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Source of production 

numbers: Kalrez 2002 

?

66Y-1

122,000 bbl

L16

218,000 bbl 8X-2

300,000 bbl

L19

215,000 bbl

Bula North flank 

wells show good 

production (122,000-

300,000 bbls)

NW-SE WSE-ENE

Offshore Bula 

extension prospect 

New offshore seismic line following 

shoreline shows good shallow 

amplitude/AVO response

Bula oil reservoir consist of 

Pleistocene sandstone & reefal

carbonate

20-25m av pay in Bula Field 

Type logs showing thick well 

developed shallow marine 

sst reservoir with carbonate 

reef facies in NW of field

100’
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Stratigraphic analysis of composite line onshore Bula Sub-Basin
Composite seismic line showing clear Fufa Fm progradation, delta front bathyal 

turbidite sands and actual/speculative carbonate build ups 

16

165m/ 

540’

Section B

Belien-B

1979
(offset to N)

Matofoten-1

1971

168-232m 

Coralline detritus 

& limestone –

Good live oil 

shows, up to 

100% yellow 

fluorescence with 

instant cut
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Composite geoseismic section onshore SE Bula area – Fufa Fm progradation, 

delta front bathyal turbidite sands & actual/speculative carbonate build ups 
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Imbricate zone and Neif Fm
Manusela

Wahai Beds

Fufa Formation

Potential carbonate 

build up

Speculative talus 

slope fans

Belien-B

1979
(offset to N)

Shelf sands & 

carbonate

Matofoten-1

1971

NW

4km

SE

Section B

Carbonate build up 

with live oil 

encountered in 

Belien B

Bathyal/turbidite 

fan sands
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2020 Offshore Seismic Shot Point Basemaps

Kobi Offshore area 507 km 2D acquired

Two area targeted – offshore Kobi and Bula Bay area  

18

Bula Bay area 157 km 2D acquired

Site survey vessel utilized for survey

• Easy to mobilise/operate, relatively small crew

• Able to acquire data in less than 10 m water depth

• Short cable (300m) allows good maneuverability

close to shore

• Overall good quality product: High resolution 2D

seismic., data focused on section <1 sec TWT

• Cost effective - survey cost ~USD700K
MV Barakuda owned & operated 

by PT Taka Hydrocore

Pre-survey lead 

outlines shown

Pre-survey lead 

outlines shown

1997 vs 2020 

seismic data 

comparison

Kobi

Bula 

Bay

1km
~1 km grid

5 km

0.5 - 1 km grid
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Example of CP97 data vs BLM20 data in Bula Bay area
Lines essentially overlap – significantly more stratigraphic information on latest BLM20 line

19

2020 BLM20 line1997 vintage line

Base Plio-

Pleistocene

Significantly 

better imaging 

of prograding

foreset sections

Note much 

better amplitude 

definition

Clear Interpreted 

carbonate build 

up – Prospect 

PP9

Some of previously 

interpreted faults on 

97 data are artifacts 

Possible to see 

carbonate build up 

in hindsight 
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Base Plio-Pleistocene Depth Structure - Bula Bay Area 
Interaction of arcuate growth faults & underlying NW-SE trending thrust faults 

Base Plio-Pleistocene Depth Map

Bula 

Field Bula Air
Bula 

Denser Carbonate growth on 

some of paleo-highs

PP10
PP9

PP3

1 km 

CI:10m
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Composite seismic data underlying Geoseismic section Bula Bay

Poor quality imaging of vintage data over Bula Field, 202  

MSL

150m

350m

600m

800m

1100m

1500m

1900m

East Seram PSCBula / Seram (NB) PSC
MSL

150m

350m

600m

800m

1100m

1500m

1900m

2020 data designed to target shallow Plio-Pleistocene play 1980’s data 
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Geoseismic section showing plays in Bula Bay area

Multiple targets emerging from new seismic including carbonate reef & turbidite play  

MSL

150m

350m

600m

800m

1100m

1500m

1900m

MSL

150m

350m

600m

800m

1100m

1500m

1900m
0.5 km

East Seram PSCBula / Seram (NB) PSC

Manusela carbonate play 

(Oseil field analogue)

Bula Deep prospect

Reefal

carbonate play

Bula Ext.  

Prospect

Fufa sst fault 

block play

Fufa turbidite 

structural play

Fufa turbidite 

stratigraphic play

Oil migration

Mesozoic 

(Kanikeh) 

sandstone play

Fufa Fm

Manusela Carbonate

Triassic- Miocene 

thrust faulted 

shale, sst, lmst

Fufa patch 

reef play

PP8
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PP9 Prospect
• Newly identified, well defined Plio-

Pleistocene reefal buildup up to 2.7 

km2 with 80m relief

• Amplitudes in overlying Fufa C/D 

turbidite sandstones fault block

• Water depth 20-60m

• Reservoir depth ~600 mss

P10 660m 2.7km2

Fufa Lower Carbonate Depth Map

PP9 prospect

PP3 prospect

Line A

0.5 km

Base Plio-Pleistocene

Fufa D

Fufa C

Fufa B

Lwr Fufa Carbonate

SW NE

Line B

Base Plio-Pleistocene

Fufa D

Fufa C

Fufa B

Lwr Fufa Carbonate

0.5 km

W E
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Bula Bay NW-SE Section F over PP8 Prospect
Clear amplitude support  within PP8 faulted 4-way anticlinal structure

24

Clear amplitudes in interpreted turbidite 

sands, positive AVO response 

0.5 km Base Plio-Pleistocene

Fufa D

Fufa C

Fufa B

Turbidite sst section

PP8 Prospect
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Kobi Area Plio-Pleistocene Unconformity Depth Structure Map
Paleo-structure controls subsequent deposition - overlying prospective fault blocks in inboard 

settings. In outboard highs, thinner overlying section & sands unlikely to be developed
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PP4 area

Despite some large 

outboard closures these 

have thin overlying Plio-

Pleistocene sections & 

limited reservoir potential 

– evidence for 

carbonate/reefal

development in places

PP5 area

Base Plio-Pleistocene Depth Map5 km CI:50m

Inboard highs have some 

clear amplitude supported 

shallow fault block targets  
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Kobi area NNE-SSW seismic line 
Faulted shallow marine traps and deeper water, amplitude supported trend 
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Prograding

section

Interpreted thrust faults

Note potential 

for stacked 

turbidite sands

Clear HC related 

amplitudes interpreted

Fufa B

Fufa C

Base Plio-Pleistocene

Fufa A

Fufa B

1 km

Section GShallow marine 

fault block play

SSW NNE

PP11 ProspectPP4 
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Clear channelised & fan turbidites in deeper water  

Strong amplitude 

response (gas?)

Deeper potential with 

lower amplitudes (oil?)

1 km

Section H

Fufa B

WNW ESE

PP11 Prospect

27

Fufa B Depth Map

FufaB
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Line I

WNW

0.5 km

Base Plio-Pleistocene

Fufa D

Fufa D1

Fufa C1

Fufa E

Fufa B

Fufa C

ESEPP6 Prospect
• 4-way dip closure up to 20 km2 , 4 

potential zones & 100m+ relief 

• Good amplitudes response over 

crest of feature

• Channelised turbidite reservoir 

development interpreted

• Water depth: 50-150m   

• Objective interval 550-1200 mss

750m contour: 21 km2

Fufa D1 Depth Map

Line J

Base Plio-Pleistocene

Fufa D

Fufa D1

Fufa C1

Fufa E

0.5 km

SSW NNE

Mass transport body
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New Plio-Pleistocene Inventory 
14 prospects & leads 

Combined P90-P10 Prospective Resource: 89-498 mmboe, 

mean 254 mmboe

29

New seismic results have 

exceeded expectations!

PP9 and PP6 high graded prospects
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Overall complex structure with interaction 

of growth faults & ongoing movement on 

underlying thrust faults

Clear prograding sections with well defined 

topsets, reefal build-ups channelised slope 

deposit, turbidite complexes and mass 

transport bodies

Carbonate on paleo-highs offset from main 

sediment input  

Abundant amplitudes, positive AVO 

responses - clear evidence of HC charge

Significantly upgraded portfolio with new 

shallow marine sandstone, reef build-ups  

& turbidite prospects 

30

Conclusions
New marine 2D has significantly improved understanding of Plio-Pleistocene foreland basin

Streamer being deployed MV Barakuda
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Thank you!
Please contact Kim Morrison - kmorrison@lionenergy.com.au

if you are interested in more information on the East Seram PSC

View from Manusela National Park lookout toward Sawai Bay 

Acknowledgments – special thanks  to SKK Migas and 

our partner OPIC for approval to give this presentation

mailto:kmorrison@lionenergy.com.au
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