
• Large 100% licence portfolio, 1st mover advantage

• Very light crude oil & gas seeps prove an active 
petroleum system exists; advantaged barrels

• Seismic model: giant composite offshore-onshore 
anticlinal structure (3.7 to 7.4 TCF gas condensate)

• Gas-to-electricity study completed

• Extended reach drilling concept evaluated

• Urea fertilizer concept investigated

• Licences in good standing and all commitments met

Commercialization Pathways for the Exotica North Gas Field: 
Unlocking the Value of Energy Resources in the New Ireland Basin
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ROV submersible descending to Exotica North hydrocarbon seeps (July 2023)
Photo credit: Cristoph Beier



New Ireland Basin Licence Portfolio & Exotica N Prospect 



Exotica North Prospect: Gas Condensate Seepage 

Karambusel 
Natural Gas Seep
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Exotica North: Premium Low-Emissions Natural Gas

Gas
(mol%)

Exotica
North 

(3 samples*)

China 
Imports
(average#)

Methane 81.6 86.3

Ethane 2.8 2.8

Propane 1.5 0.9

Butane 0.5 0.3

Pentane 0.1 ?

N2 9.4 5.1

CO2 4.2 3.0

H2S 0.1 1.0

Total 100 99.4
*M.Schmidt, 2023, GEOMAR, unpublished data
# Gan, 2020, Nature Comms
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CO2 and H2S contents are in lowest quartile of Asia-Pacific gas fields.  



Fluorescence: Bluish-white; API 50-60 (very light crude oil); diesel-quality
GC x GCTOF-MS Analysis: 
• C24 to C31: hydrocarbons derived from land plants.
• C17: hydrocarbons derived from marine algae or microbial matter. 
Conclusion: 
• Clear immiscible liquid discharging from seep is a very light crude oil 

(or condensate) sourced from thermally mature rocks containing a 
mixture of terrestrial plant material and marine algal matter.

High-Quality Very Light Crude Oil
Seep Sampling at Exotica North
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*A. Scarlet & K. Grice, 2024, WAOIGC, Curtin U, unpublished 
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Exotica North X-Section: Stratigraphy, Structures and Volumes
DY02-1

DY02-1

Probability Natural Gas 
(TCF)

Light Oil 
(MMBOE)

90% 3.7  75-185

50% 7.4 150-370

• 3-way closed anticline structure (18 km x 8 km x 600+ m)
• defined by >350 line km of marine 2D seismic
• 4 HC seeps intersect the reservoir horizon over 600 m elevation
• minimum height of the gas column is 600 m. 



Exotica North Gas Prospect vs PNGLNG Hides Gas Field

Hides Gas Field (ExxonMobil Operator) 

Trap Type: Anticline (thrust-fault induced)
Dimensions: 30 km x 5 km 
Reserves: 7.1 trillion cubic feet gas, 142 mm bbl oil
Expected Life: 2044 (25% depleted as of Q4 2023)

Johnstone & Emmett, 2000

Johnstone & Emmett, 2000



Lihir Gold Mine Lihir Mine – Gas to Electricity 

• Located within 20 km of Exotica North gas field
• 7th largest gold mine in the world; 650,000+ oz pa
• 120 MW oil-fired power generation requires 10 PJ pa
• Imports heavy fuel oil from Malaysia (5,000 km 

transit)
• Power infrastructure ageing @ 30 years
• Energy costs are 20% of cost of Au production
• Operating life: 16-26 years

Exotica North Prospect: Commercialisation Pathways



November 2024

Lihir Fuel Switching Study: HFO to Natural Gas
64MW Power Plant at the Tanami Au Mine, Australia



•Objective: Build & operate a140 MW gas-fired power plant

•Opportunity for Lihir Mine: 
• New power infrastructure built at $0 cost to mine
• $1.6 B in savings over 15 years
• extend life of mine due to lower AISC per oz (~US$ 57)
• CO2 emissions reductions of 32%
• Security of fuel supply from domestic source

•Opportunity for Investors
• Gas supply revenue worth up to $1.3 B
• Power supply 15% IRR for life of mine
• Natural gas liquid stripping and export sales

November 2024

Exotica North: Gas to Electricity Study

"moving forward with the development of a gas power station is viable, presenting both 
economic and environmental advantages for Newmont's operations on Lihir Island.”



Exotica North Prospect: Onshore to Offshore Drilling

Extended Reach Drilling
• Horizontal reach: 8-10 km technically achievable
• Reservoir horizon(s) may extend below Lihir Island
• 2D seismic to test northern extension

Global Database of Extended-Reach Drilling Wells

Source: https://merlinerd.com/erd-nose-plot/
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Exotica North Drilling – Onshore/Offshore Well Concept Study

Exotica North Drilling
PROS
• The global success of Extended Reach 

Drilling demonstrates its reliability and 
potential in offshore exploration & 
production.

• The drilling of multiple stacked reservoir 
targets (A= -2300m; B= -3200 m and C= -
3500 m) located 10 km south of Lihir Island 
is technically feasible. 

• Lihir logistics (airport, deepwater port, 
resort accomodation and bitumen roads) 
are favourable for mobilization, setup and 
support of an ERD rig and its crews.

• Lihirians have serviced and supported 
complex drilling operations (geothermal) in 
the past.

REQUIREMENTS
• Specialized rigs and highly skilled 

personnel.
• Improved knowledge of rock properties and 

geological structures at Lihir.
• New onshore 2D seismic data along 

bitumen ring road on Lihir using vibroseis
trucks

• Strategy would be to intercept upwelling 
gas in Pool A initially by a vertical well (#1), 
and if commercial quantities not detected 
to move to extended reach wells (#2 and 
#3) to access Pool B resource

Fill to spill?

Fill to spill?

Fill to spill?

Stage 2: Well #1 

Stage 1:Well #1

Stage 1: 
Provisional 

Well #2

Stage 1: 
Provisional 

Well #3
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Onshore to Offshore Drilling Evaluation



Gas Rig Drilling Pool A – Lihir Island A natural-gas processing plant in Aderklaa, Austria

C.Stadler/Bwag

A 64MW Power Plant at the Tanami Au Mine, Australia

Strategy 2025-30: Domestic gas sale & NGL export
1.2D Vibroseis land survey – 45 km along bitumen road 
2.Drill test and develop onshore Pool A
3.Construct onshore pipeline & gas conditioning plant
4.Construct Construct 140 MW gas power plant 
5.Domestic gas and electricity sales 
6.Export NGL and condensate sales to Asian marketVibroseis rig

https://commons.wikimedia.org/w/index.php?curid=109396940


Project Pawagro: PNG’s First Petrochemical Industry

(Nitrogen) (Methane)

urea

Brunei Fertilizer Industries 3,900 mtpd urea plant (February 2022). 

https://www.bfi.com.bn/media/news/brunei-is-home-to-largest-single-train-fertiliser-plant-in-sea/


New Ireland Basin LNG Hub

New Ireland LNG Liquefaction Plant 
• Life of mine gas consumption (16 yrs) = 0.02 TCF !
• P90 volumes would justify an LNG liquefaction plant 
• Proximity to Asian markets 

• 25% closer than PNGLNG hub
• 40% closer than Aussie LNG hubs

• Unlock the New Ireland Basin play fairway

Caution Bay
LNG Plant

Gorgon
LNG Plant Gladstone

LNG Plant

5 days5.5 days
6 days



Exploration Strategy & Farm-in Opportunities
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Opportunity
• Farmout to partner to earn working interest

Investment Required:
• 45 km “vibroseis” survey on Lihir ring road
• 1,500 km2 3D seismic (2025)
• Drill test Exotica North Prospect
• Drill test Exotica South stratigraphic lead

1. Initial focus on local GTE opportunity (Stage 1)
• Vibroseis survey on Lihir ring road (45 km)
• Drill onshore/nearshore Exotica North prospect

2. Firm up LNG export volumes (Stage 2)
• 3D seismic over Exotica play (1,500 km2)
• Convert Exotica S play to prospect status
• Drill Exotica South prospect

3. Open-up additional basin opportunities
• Convert APPLs to PPLs (PPL 519 expected Q1 2025)
• 2D seismic surveys targeting other carbonate turbiditic 

reservoir types (debrites, channels, contourites)

Exotica Play (1,500 km2)

Lihir

New
   Ireland

Exotica North

Exotica South



Government and Community Support
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11 December 2023

Hon James Marape
Prime Minister

PNG

Hon Walter Schaubelt
Member Namatanai

PNG Minister for Transport

Brent McInnes
Chair
PEAK

Harvey Cook
CFO
PEAK

Hubert Namani
Strategic Advisor

PEAK

“Papua New Guinea is a carbon-negative country…we will not slow down in 
attracting hydrocarbon investors to our country”

PM Marape, PNG Resources Conference, December 2023



• Large 100% licence portfolio, 1st mover advantage

• Very light crude oil & gas seeps prove an active 
petroleum system exists; advantaged barrels

• Seismic model: giant composite offshore-onshore 
anticlinal structure (3.7 to 7.4 TCF gas condensate)

• Gas-to-electricity study completed

• Extended reach drilling concept evaluated

• Urea fertilizer concept investigated

• Licences in good standing and all commitments met

Commercialization Pathways for the Exotica North Gas Field: 
Unlocking the Value of Energy Resources in the New Ireland Basin
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ROV submersible working at Exotica North hydrocarbon seeps (July 2023)
Photo credit: Cristoph Beier

brent.mcinnes@peakoilpng.com


