
One of the last intact wildernesses left on earth, Papua New Guinea is experiencing an 
unprecedented resurgence of interest from the hydrocarbon industry. Is it possible to 
encourage the advances of modernisation and the oil industry without jeopardising 
the ecology and culture of this amazing country?
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One of the great attractions of PNG is the stunning plant and animal life, 
particularly in the jungle. There are butterflies the size of dinner plates, 
spiders which spin webs like wire; sea eagles and ospreys hunting colour­
ful parrotfish out at the reef edge; huge blue-headed cassowaries and wild 
boars; rivers and beaches with four metre long crocodiles; and myriads of 
chirping insects amongst the raucous blooms that set the forest canopy 
on fire.
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Papua New Guinea lies in one of the most tectonically complex and active parts of the world. Over the past 65 
million years, the region has seen the generation of seven separate active plate margins, three discrete island arc 
complexes and three small spreading ocean basins, two of which, the Bismarck Sea and Woodlark Basin, have 
continued opening to present times.
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The population of Papua New Guinea is as diverse as the terrain and there 
are several thousand separate communities, most with only a few hundred 
people. Many of these neighbouring tribes have been at war with each 
other for generations and outbreaks of fighting are still common.Ph
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Papua New Guinea is stunningly beautiful, with scenery varying from flat swamplands and dense rain­
forest to cloud covered mountain ranges reaching over 4,500m, separated by deep ravines and fast 
flowing rivers. Volcanoes, both extinct and active, are common features of the landscape.
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Jane Whaley, Associate Editor

Sea shells are no longer the currency 
of Papua New Guinea, but it remains one 
of the last countries in the world to be 
relatively untouched by modern man. Lying 
at the eastern end of the Indonesian archi-
pelago, it still has less than 700 km of paved 
roads, and much of the country is virtually 
inaccessible except on foot or by helicopter 
or small plane. 

Spectacular landscape and wildlife
It is, however, a stunningly beautiful coun-

try, as Phil Magor, Papua New Guinea Asset 
Manager for Transeuro Energy, describes 
enthusiastically. “The combination of geol-
ogy and climate means that the country 
has a unique and beautiful identity, ranging 
from white coral to black sandy beaches, 
clear azure seas to towering volcanic peaks, 

and from mist-enshrouded mountain rang-
es separated by deep ravines to the rolling 
rainforests of the deltas, all washed by two 
metres or more of rainfall each year.”

As well as being blessed with spectacular 
scenery, Papua New Guinea (often called 
simply PNG) is richly endowed with natu-
ral resources, including gold, copper and, of 
course, hydrocarbons. Oil seeps were first 
recorded as early as 1910, and the first wells 
drilled a few years later, but it was only in 
1991, after several unsuccessful waves of 
enthusiasm from oil companies, that hydro-
carbons were produced in the country. A 
resurgence of interest, fuelled by high oil pric-
es and more attractive petroleum terms, saw 
the first gas exports in the early 21st century. 
PNG now faces the difficult task of encourag-
ing further exploration without endangering 
the fragile ecological and anthropological 
systems of this unique country. 

Complex and varied geology
Papua New Guinea lies in one of the most 

tectonically complex and active parts of the 
Pacific, on the converging margin of the 
Pacific and Australian Plates. As a result, the 
petroleum geologist is constantly presented 
with structurally difficult challenges and 
questions.

The country covers a number of sediment
ary basins with tectonic settings ranging 
from passive margin continental shelf and 
thrust belts to rift basins. The central core 
is the Central Highlands, reaching over 
4,500m, and up to 100km wide. It is tectoni-
cally part of the Papuan Fold Belt, which is 
composed of metamorphics and granite 
intrusions with younger material and vol-
canics. In places there are up to 12,000m 
of sediments, often with sections repeated 
due to recurring episodes of folding and 
thrusting.

South and southwest of the mountains 
lie the Papuan Foreland and Fly Platform, 
an area of flat rain forest, traversed by the 
meanders of the 800km long Fly River. 
The geology here is composed of flat Cre-
taceous to Quaternary sediments overly-
ing block-faulted crystalline basement. This 
extends offshore into the Gulf of Papua, 
where Jurassic sediments onlapping base-
ment ridges have been preserved, and 
there is evidence of Tertiary pinnacle reefs. 

The area north of the Central Highlands, 
dominated by the valley of the Sepik River 
and the Bewani-Torrecelli Mountains, forms 
the North New Guinea Basin. Rapid sub-
sidence led to the development of thick 
platform carbonates alongside deep water 
basins, filled with volcaniclastics. Sub-basins 
in this area could contain up to 10,000m of 
Late Tertiary sediments, and oil and gas 
seeps are common along fault zones, revis-
ing hydrocarbon interest in the region.

Southeast of the North New Guinea Basin 
lies the Cape Vogel Basin, which covers the 
northern side of the Papuan Peninsula and 
the offshore to the Trobriand and Woodlark 
Islands. It is filled with up to 7,500m of Ter-
tiary sediments lying on ophiolitic oceanic 
crust. Widespread volcanism has been a 
feature here, with the formation of island 
arcs and the basinwide deposition of pyro-
clastics and volcanoclastics. 

The eastern end of the Papuan peninsula is 
dominated by the metamorphic rocks of the 
Owen Stanley Range, formed as a result of 
arc-continent collision. To the south west of 
these lies the 400 km long Aure Tectonic Belt, 
thick folded and faulted Mesozoic and Ceno-
zoic sediments with complex structures.
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Papua New Guinea boasts one of the largest contiguous tracts of rainforest outside the Amazon
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Papua New Guinea is one of the most picturesque countries in the world, dominated by the Central 
Highland ridge, rarely seen without an ever-changing covering of cloud. 
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Phil Magor is Asset Manager for Transeuro 
Energy in Papua New Guinea, where he has 
lived since 2004. He finds it an absolutely 
amazing place. “As well as the astonish-
ing wildlife and the stunning landscape, with 
evocative place-names such as Landslide 
Mountain, Warp, Nomad and Blub Blub, there 
are the people, equally diverse and colourful 
in attitude and decoration,” he explains. “Eth-
nic diversity in PNG is a striking testimony to 
the interaction of cultures and geography, at 
once keeping communities apart while driving 
others together. The tribal identities are pre-
served in distinct languages and dazzling local 
ceremonies, in headdresses of woven bark and 
feathers, with possum hats and grass skirts 
(and the women look quite nice as well!).”

Phil has more than 25 years experience 
as an Exploration Geologist in the oil and gas 
industry, working with major oil companies, 
smaller independents, and geological consult
ancies. A graduate of Bristol University, Phil 
has worked all over the world, including the 
UAE, North Sea, Malaysia, Libya and PNG.

Transeuro Energy, a small independent 
Canadian oil company with significant hold-
ings in Canada, the Ukraine and Armenia, is 
a relative newcomer to Papua New Guinea. 
With 4 exploration licenses covering a range of 
basins and topography, it is one of the largest 
license holders in the country. Phil explains 
that they moved into PNG partly because “it 
had been overlooked for some time when oil 
prices were low and gas prices non-existent. 
It's expensive to explore, but we consider there 
is scope for a major discovery in at least two 
of our blocks.”
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A true exploration 
geologist
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Undrilled anticlines and 
unexplored basins

Most of the petroleum exploration activ-
ity and discoveries have been concentrated 
in the Central Highlands. A total of 12 fields 
have been found here, in large northwest 
to southeast trending anticlinal structures, 
all reservoired in sandstones of the Late 
Jurassic or Early Cretaceous. A number of 
large undrilled anticlines remain in the 
main Foldbelt fairway, and improvements 
in seismic imaging, including methods of 
seeing through the ubiquitous dolomitised 
and karstified Darai Limestone, mean that 
subthrust structures in the foldbelt also 
offer potential. 

Outside the Central Highlands and 
Papuan Foldbelt, PNG is virtually unexplored. 
The Papuan Foreland and Fly Platform, for 
example, with its simple, flat-lying geology, 
has 12 as yet undeveloped discoveries, 
found from very few discovery wells. In fact, 
all eight wells drilled in the Foreland Basin 
in the last ten years had shows or evidence 
of hydrocarbons. 

The Aure Tectonic Belt is also under-
explored, although there is evidence of a 
new petroleum system, while offshore in 
the Gulf of Papua stratigraphically trapped 
biogenic hydrocarbons have been proven 
in Miocene reefs. The North New Guinea 
Basin, where seeps were first noted back in 
1910, has only nine exploration wells but 
no commercial discoveries. Potential here 
is also centred on Miocene reefs, although 
turbidites and basin floor fans may prove 
prospective. 

The largely offshore basins in the eastern 

part of Papua New Guinea offer some of the 
most virgin territory available in the indus-
try. The Cape Vogel Basin, for example, is vir-
tually unexplored. It contains a number of 
thick depocentres, with potential for Terti-
ary anticlinal, fault and pinch-out plays and 
reef structures. TransEuro Energy recently 
proved its faith in this area by taking an 
undrilled coastal block near the town of 
Popondetta, hoping to drill in 2008.

Even more frontier level territory can 
be found in the remote New Ireland and 
Bougainville Basins, fore-arc basins centred 
on the island chains of the same names to 
the north of the Bismark Sea. Both these 
basins have experienced intense volcanism 
and the most likely reservoirs are porous 
and permeable volcanoclastics. Only a few 
thousand kilometres of seismic were shot 
and a single well has been drilled here, 
where water depths can exceed 2,000m.

Encouraging developments 
Estimates of proven natural gas reserves 

in PNG range from 14 to 17 Tcf, but the 
government consider the potential to be 
over 40 Tcfg. Proved oil reserves are in the 
region of 200 million barrels, with esti-
mated possible reserves up to 500 MMbo. 
Total production of oil to date is over 400 
million barrels, with 1.6 million barrels of 
condensate and 66 billion cubic feet of gas 
having been produced for sale, significant 
quantities of gas having been reinjected.

Keen to attract the oil industry, the PNG 
government introduced new fiscal terms 
in 2003. Measures included the reduction 
of corporate tax from 45% to 30%, leading 

The Trobriands, coral islands 130 km north of the eastern tip PNG, have been called ‘the islands of love’. 
This stems from the beauty of the people and their islands, and is also a reference to their famous yam 
festival, when the local beauties are reputed to be very free with their favours. With regard to the hydro­
carbon industry, the islands almost completely unexplored.
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to an attractive marginal company take of 
69%, especially favourable when compared 
to the fiscal regimes of other counties in 
the region. These incentives appear to have 
been very successful, as applications for 
new exploration licenses rose from five in 
2002 to 45 by the end of 2004.

Since many of the discoveries in the 
country have tended to be gas-prone, 
there have been a number of initiatives to 
develop systems for both utilisation and 
export of gas. There are refineries in Port 
Moresby and processing plants at some 
of the Central Highland producing fields. 

Papua New Guinea, having been under the control of Great Britain, 
Germany, Japan and Australia, gained full independence in 1975 and is a 
democracy within the British Commonwealth. It has few major centres of 
population, except the capital, Port Moresby, and 85% of the people rely 
on subsistence farming. Mineral deposits, including copper, gold, silver 
and manganese, are the main exports.

PNG’s geographical and cultural diversity has contributed it to being 
one of the most linguistically diverse regions in the world, with an esti-
mated 820 different languages spoken in the country. The extent of the 
linguistic diversity is such that linguists cannot determined whether the 
languages all developed from the same proto-language or from several 
different ones. Most tribes, even those less than 100 strong, have their 
own language, and the majority of Papua New Guinean languages have 
no more than 7,000 speakers.

To make sense of this babel, three official languages, English, Tok 
Pisin and Hiri Motu, are spoken as a second language. English is used in 
official situations such as education and government although communi
ties can choose the language for the first three years at school. 

Tok Pisin and Hiri Motu are forms of pidgin language, developed 
where speakers of different languages need a common language and 
use the vocabulary of one language, often with a completely different 
grammatical structure. Tok Pisin is English-based and first developed in 

Diversity leads to 800 languages

Plans for a gas pipeline linking PNG with 
Australia were finally shelved earlier this 
year, but several countries and organisa-
tions have expressed interest in building 
LNG and other gas utilisation plants on 
the island.

Although starting from a low base level, 
infrastructure in the country is developing 
fast. There are access roads to the cur-
rent producing fields. River transport is 
important for both freight and passengers, 
particularly on the Sepik River, and there 
are a number of deep water ports. The 
main method of trans-country transport, 

the 19th century, so the English vocabulary found in it is interesting. For 
example Mipela, meaning person, comes from the English ‘my fellow’, 
bel hevi, meaning ‘sad’, comes from ‘belly heavy’ and accident is trans-
lated as buggarap! .

however, is flying, using small planes or 
helicopters, and PNG boasts nearly 600 
airports, most with mud runways!

Land ownership is always a concern in 
negotiations over mineral rights in Papua 
New Guinea, as traditional communities 
own the land communally and do not rec-
ognise a permanent transfer of ownership 
when land is sold.

Grass huts and internet cafes
Phil Magor considers the people the 

greatest asset to living in PNG. “They have 
a disarming friendliness that has been 
their trademark for centuries. Their pride 
in their ethnic diversity can be seen not 
only in the villages, but in the cities, with 
the juxtaposition of the traditional and the 
ultramodern, with woven grass huts and 
internet cafes, street vendors and shiny 
hotels, open-air craft m and air-conditioned 
supermarkets.” 

It is this ability to relish their difference, 
their culture and their land that encour-
ages the people of Papua New Guinea to 
embrace the promise of progress, while 
retaining their traditions and ensuring the 
protection of their natural world. With care-
ful and sympathetic planning, the devel-
opment of a hydrocarbon industry need 
not be incompatible with maintaining 
the ecology and landscape of this unique 
country: a country which, in the words of 
the Papua New Guineans themselves “is 
like everywhere you’ve never been.” Long 
may it remain that way.

A dominant feature of the geology ,particularly in the west, is the Late Oligocene Darai Formation. This 
massive limestone, up to 1,750m thick, is a known reservoir in the south, in the Gulf of Papua. Further 
north, however, it outcrops at the surface, and erosion has produced an intensely karstified terrain which 
hinders the acquisition of conventional seismic data.
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