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SEDIMENTARY BASINS OF THE TERRITORY OF PAPUA AND TEN GUINEA

AND THE STRATIGRAPHIC OCCURRENCE OF HYDROCARBONS 

by

J.E. Thompson

INTRODUCTION 

In the Territory of Papua and New Guinea, thick sequences

of marine sediments ranging in age from Jurassic to Pliocene are

prospective for oil and gas. Unmetamorphosed Triassic (Dow, 1962)

and Permian (Rickwood, 1955) sediments are exposed in the central

highlands; these sediments have not been recognised either at outcrop,

or in the subsurface, in the flanking sedimentary basins. Low-grade

metasediments within the median erogenic belt are probably of

Palaeozoic or older age., Some Mesozoic sediments are regionally

metamorphosed, particularly on the flanks of the Owen St,;alley Range.

The original form of the pre-Tertiary basins has been severely dis-

figured by Cainozoic orogenies which have produced the main present-

day cordillera of New Guinea. The principal basins of Tertiary

marine sedimentation, namely the Papuan Basin (Osborne, 1956) south

of the highlands, and the Northern New Guinea Basin ; north of the

highlands, received floods of elastic sediments derived from

recurring orogenic movements and associated vulcanism along a zone

now occupied by the highlands and mountain chains of New Guinea. The
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basin outlines shown on Plate 1 delimit the present distribution of

unmetamorphosed Mesozoic and Tertiary sedimentsT these outlines do not

necessarily conform with the .original basin margins. before • folding

emergence and erosion. Only in the Papuan Basin can opposing_basin

^
•

flanks be confidently recognized. The Northern New Guinea Basin and

the Cape. Vogel Basin which are both truncated by the coastline are

probably of the open marginal type (Weeks, 1959). Undoatedly, thick

Tertiary to Recent sediments have accumulated in the offshore'areas.

around the coastline of Papua and New Guinea and adjoiningAslands

but t except off the coast of western Papua t deep water has. precluded

offshore oil exploration*

The information contained in this summary has I:•een-compiled

mainly from published and unpublished reports by the staff of Oil

exploration companies and the Bureau of Mineral Resources. The

principal source of geological information on western Papua is the

-review by Australasian Petroleum Company (1961a). All sourcee,of

information cannot be acknowledged specifically in a review paper

such as this y, but the main published references are listed.

• THE PAPUAN BASIN, (Jurassic - Recent),

The Papuan Basin (see Plate I) is a composite basin

covering about 80,000 square miles and containing a.thick Tertiary

succession of marine and parallc sediments overlying l withdegrees

af'unconformity, a Cretaceous and.Jurassic succession. A major

depositional or erosional break between Lower Cretaceous and Lower



3.

Miocene is widespread over most of the basin. However, Eocene limestone,

remgymore than a few hundred feet thick, has been recorded from several

localities and in some wells in western Papua. This limestone probably

represents a relatively short period of marine transgresSion during the

major period of widespread emergence between Cretaceous and Miocene

deposition. This major break is not present in the Port Moresby area

where Upper Cretaceous, Eocene and Oligocene limestone, chert and

tuffaceous sediments have been recorded (Glaessner, 1952); the relation-

ship of this sequence to Lower Cretaceous sediments is nOt known. The

stratigraphic succession in various provinces of the basin is shown in

Table I.

The Pliocene sediments of the Papuan Basin are generally not as

tightly folded as the Miocene sediments. Folding, erosion and deposition

progressed concomitantly during the Pliocene and clastic . sediments with

some coal interbeds, accumulated in paralic and deltaic environments in

structurally and topographically depressed areas. In the Aure Trough,

this concomitant folding and deposition has produced an effect of catenary

folding with broad synclines containing thick Pliocene successions

separated by sharp anticlinal crests on which the Pliocene sections are

reduced or absent. In the south—eastern part of the Aure Trough, the

trangression of Pliocene clastic sediments over folded Upper Miocene

sediments can be interpreted from aerial photographs.

The broad morphology of the Papuan Basin throughout Miocene time

is fairly characteristic of a miogeosyncline, having:—
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, GENERALIZED STRAT'IGRAPHY OF THE *p APUAN :BASIl! 

AGE 5.17. FLANK , !!!Q!!Q!! N.E. FLAm( 
(Wide, sballo .. shelf) (Jllogeosyncl1nal, from Lower Miocene to (Narrow, steep, local and intennittont 

Recent! Juraseio to Aptian environ-
ment not known). 

shelves during Tertiary! !!osozoic 
sediments slightly metamorphosed) 

RECENT 100 ttl flood plain and delta wiooneol. 200 ft! flQod plain and del ta unconaol 50 ft! alluvium. 
clastios. clastics. 

PLEISTOCENE 300 ttl Fly River delta nnd fluod plain 800 ftl Kiknri-Purari del ta and flood plain. Sub-basal tio agglomerate ,;heets up to 2000 ft 
deposits. Basal tio volo$llioB and piedmont Local reefs raised to 500 ft a.s.l. :Basalt thick! raised limestone to 50ft thiok! 
fans. plugs, cones and apron deposits. dissected piedmont depoSits 300 ft. 

PLIOCENE 0-1000 ft! del talo clastics 8000 - 10000 ft. Trough divided into two 1000 - 5000 ft medium'to coarse olostics. groyl13Cke, 
subsiding depositional basins by transverse with notsble tuffaceous content, 'looal rsised rsef 

- emergent area. Deltaic depoei ts - greywacke l1mestons to 300 rt thick. Basol tio voloanio pluge, 
and mudstone with coal measures in lower flows, apron depoei ts to 3000 ft thiok. 
half of sequence. 

SLIG!\T REGIONAL UNCOllFORl~ITY 

,., .. _AJlGUL&\ Ul:.Olli:QRllITY 
NEOGENE 500 - 3,500 ft., algal-bryozoal reef and 30,000 - 35,000 It marine and deltaio deep-water 

shoal limestone. 11,000 It looally in Omati muddy clastios, mudstone and .greywacke. Inter- Up to 10,000 ft medium to coarse tuffaceous clastics, 
L:iocene Trough, incl uding 6000 ft l.!1ocene "e-stage" bede of basinal ('puri-type') limestone. including looalized reefs to 500 ft thiok. Basaltic 
"gil, "fit bssina1 limestone. volcanics. 
"e" stnges 

liMOn REGIOIiAL LO;': ANGlED UNCONFOru.;UY 

PALAEOGENE Reef and ohoa1 limestone, 100sl erosional I Eocene shoal and basinal limestone and coarse Up to 5000 ft limestone, chert, submarine vol c3nics 
(Eooene, remnants of Eooene to 200 it thick. clastics to 2000 ft. complexly folded. 

Oligocene) Oligocene missing Oligocene miSSing 

U?p~ I 
CRETACEOUS REGIOIIAL LOI'/ AliGLED mrC01l'FOR!.iITY 
~ Cenomanian) 
ruroniOJl~ 10,000 tt, Greywacke and mudstone, some local +4000 ft claGtics and some limestone, complexly folded 

(Senonian limestone. Exposed only in central highlands. and partly metamorphosed, truo thicknesG indeteroinate. 

LO\',:E:R 0-3000 ft! fine clastics, some quartz sand +6000 ft fine clastios! mudstone, glauconi tic Not recognised, possibly becauGe of metamorphism. 
CRETACmUS in west. graywacke and red ehale., 

JURASSIC 0-6000 tt, olastics, mudetone and graywacko, 10,000 ft black mudstone, in trough in lVestern Not reoognised, probably metamorphosad. 
some ooal measures, qusrtzose and arknsic Highlands. (Not exposed in Aure Trough). 

sandstone and oong10merate near bnse. 

TRIASSIC Poeeible 650 rt arkosio sandstone at Pos.ible 2000 - 3000 ft coarse to fine arknsic Not recognised (?metamorphosed). 
BarikeWB. clastio sediments in aentral highlands. 

PERJ.:IAN 800 ft, arkosio limestono, limestono and sub-
marine vo1canios in oentral highlands. No't reoognised. !lot recognised. 

BASEi.:ENl' (?) Penno-Cnrb. granite. Probable Palaeozoic metamorphics Cretaceous and older metamorphics. 

* (The Papuan Basin is striotly a la to Tertiary basin - the 'extent and pattern of early Tertiary and Mesozoio sedimontation 1n Papua haG not yot been unravelled). 
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(1) a broad, slowly subsiding south-western

shelf zone on which:about 3.000 feet of limestone,

with complex interplays of shoal and reef facie,

accumulated,

(2) a deep asymmetrical trough (The Aure Trough)

in which about 35,000 feet of alternating greywacke

and mudstone were deposited rapidly, and

(3) a narrow north-eastern shelf zone containing

localized reef and shoal limestone lenses, and .

coarse elastic sediments derived mainly from basic

to andesitic vulcanism to the north and north-east.

Each of these threo . provinces has subsequently been deformed in a

characteristic tectonic style which reflects both the competenCy of the

sedimentary pile and the rigidity of the basement:

(1). In the extreme south-west, where a total Tertiary and

Mesozoic sedimentary section, generally less than

10*000 feet thick* overlies granitic basement, folding

is very broad and the Mesozoic section and basetent

have been dislocated by normal faulting Farther

north-east, but still in the province of Tertiary

shelf limestone deposition, folding grades. from.

broad and symmetrical to tight and asymmetric as

the Miocene reef front, approximating to the Etave-

Wana Swell (Plate I), is approached. At Iehi and
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Puri near this hinge line, steep and low-angled 

thrust faulting of both the Tertiary and Mesozoic 

sections has been recorded (A.PoC., 1961a). 

(2) Beyorr!i the carbonate front, the thick 

(35,000 feet approximately) Lower Miocene to 

Pliocene fine~grained clastic succession of the 

Aure Trough is tightly folded; many folda are 

crestally thrust-faulted and incompetent mud­

stones and siltstones have diapirically 

ruptured the cores of some folds. Major strike 

faults in this zone, such as Aure and Ekiere 

Faults, probably have considerable horizontal, as 

well as vertical, displacements .• 

(3) On the n~rrow north~eastern flank, where 

conglomerate, limestone and volcanics are present 

within the sedimentary sequenoe, folding is more 

robust and arestal faulting less prevalent than in 

the thicker, less competent; sedimentary pile of 

the Aure 'J1rough. 

The pattern of Cretaceous and Jurassic deposition is less olear. 

The thick marine Mesozoic clastic sections (9,000 feet to 22~060 feet) in 

the Western and Eastern Highlands Districts of NevI Gui.nea (A.P~ C.; 1961a; 

McMillan and Malone, 1960; Noakes, 1939; Rickwood, 1955; Dow, 1962) 

suggest marine trough deposition but the axis of the trough cannot be 



traced. In this same region Permian and Triassic sediments were

deposited on or associated with intermediate to acid plutonic and

volcanic rocks. It is possible that the belt of basic and ultramafic

intrusive and volcanic rocks north of both the central highlands and

the Morobe Arc represents a zone of late Cretaceous orogeny in the

trough of an orthogeosyncline. Superimposed Cainozoic orogeny and

probably transcurrent fault displacements make reconstruction of the

pre-Tertiary continental margin virtually impossible. There is no

evidence to suggest that the principal axes of Mesozoic and Tertiary

deposition in the Papuan Basin are coincident. It has not been possible

to detect with certainty any angular discordance between the Cretaceous

and Tertiary either in outcrop or in wells in the Papuan:Basin. How-

ever, the drilling by Australasian Petroleum Company of the Koinewu

No.1 and No.2 wells on either - side of the Komewu Fault has indicated

about 3,000 feet of vertical displacement of the Mesozoic succession

before erosion and transgression by Lower Miocene limestone (A.P.C.,

1961(a).The Cretaceous sediments encountered in the Papuan. Basin are

dominantly fine to medium grained, grey to green t marine.sandstonel

• silt and mudstone; glauconite is a common constituent. These elastic

sediments differ mineraiogically from the Tertiary greywackes (Edwards,

1950 (a) 1950 (b))though, in hand specimen they may appear . similar..

The Jurassic sediments encountered in drilling in the Papuan Basin are

dark grey to red-brown sandstones and mudstonea. The sandstenes.are

both quartzose and feldspathic. They contain an Upper Jurassic marine
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fauna at Omati, Barikewa and Iehi but, at Komewu, Aramia and Morehead,

the lack of marine fauna and the presence of coals suggest a

terrestrial depositional environment.

Surface showings of oil or gas are known in sediments ranging

from Jurassic to Pliocene age. Most of the oil showings are impregna-

tions in sediments which will either produce an oil film when freshly

broken under water or which have a distinct petroliferous odour when

broken. No large free—flowing oil seepages are known but oil can be .

collected from many small seepages by skimming the surface of the water

in freshly dug collecting pits. Oil films and odours are also fre-

quently associated with gas blows even though in most cases the gas is

"dry". The oil and gas seepage areas in the Papuan Basin can be

conveniently grouped into three provinces, thus —

(i) The central Aure Trough: This is the zone , of

tighest folding in the Papuan Basin and is character_

ized by crestally faulted anticlines with steep.,—
,

flanks and, in some places, with diapiric mudstone_.

cores. Gas blows and associated oil showings at

Hohoro, Upoia,. Iavokia, Beleppa Hills , Ivori

Junction, Nakoro, Aipa Hills and the Opau area can

be included in this category.

(ii) The south—western hinge: A small but

important group of gas blows and oil showings in

the exposed crestal zone of the Puri anticline



belong to this province. The oil and gas emanates

from fractured, dense, Lower Miocene limestone.

The gas in this area contains a significant

proportion of higher hydrocarbons.

(iii) The South Highlands zone of thrust faulting:

The most prolific oil seepages in Papua come from

Cretaceous glauconitic sandstones and basal Miocene

limestones near major strike faults which dominate

the tectonic pattern of this area. Oil has been

used and traded by natives of this area for a long

time. Geologists of Australasian Petroleum

Company have described most of the known oil and

gas seepages of this province in unpublished reports.

After almost 30 years of geological investigation followed by

extensive geophysical surveys and drilling some encouragement was received

in 1958 from the short—lived production of oil and ''wet" gas during the

testing of a sub—thrust wedge of fractured Lower Miocene limestone in the

Puri Anticline (A.P.C., 1961 (b)) on the south—western hinge of the basin.

A well on the Bwata Anticline 15 miles north—west of Puri was designed to

test the top of the Lower Miocene limestone within anticlinal Closure. The

well spudded in Upper Miocene mudstone and intersebted the target limestone

at 4750 feet. On test the interval 4750-5266 feet produced "lean gas" in

excess of 25,000,000 cubic feet per day; this gas yielded condensate at

the rate of 0.23 galls per 1000 cubic feet. No liquid petroleum was
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produced and the well was plugged and abandoned.

Large quantities of "dry" gas were indicated in tests of

Cretaceous sandstones at Barikewa and Iehi and gas under high-

pressure was encountered at the top of a thick Miocene limestone

succession at Kuru.

EXploration in the .Papuan Basin is now directe4-towards

marine and delta seismic surveys in the Gulf of Papua and the

adjoining Kikori,Purari Delta.

THE NORTHERN NEW GUINEABASIN, (Miocene - P14.ocene)

The name Northern New Guinea Basin (Osborne, 1956) is applied

loosely to a zone of thick Miocene and Pliocene elastic sedimentation

north of the central highlands of New Guinea. The present-day southern

limit of the basin is topographically expressed by the front of the

main cordillera which in the region of the Markham and Ramu Valleys t

is fault-controlled.ThbAabin is elongate, extending north-west into

West Irian and south-east at least to the Huon Peninsula. The. offshore

limits of the basin are not known but it is probable that the principal

axis of deposition lies offshore, so that only the southern flank is

represented onshore. The onshore part of this basin covers about

32,000 square miles.

The aggregate thickness of Miocene and Pliocene elastic

sediments in the region of the Bewani-Torricelli Mountains is about

35,000 feet. The Pliocene part of this succession comprises dominantly

non-marine coarse to fine grained elastics with some coal interbeds;
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the Miocene part is essentially marine greywadke and mudstone with

globigerinal marl interbeds. In the Sepik Valley the total section

is thinner and the facies suggest shelf deposition. A late Tertiary

orogeny has produced the Bewani, Torricelli and Prince Alexander

Mountains which have cores of granitic, dioritic and metamorphic up-

faulted basement. The Tertiary sediments on the northern flanks of

these mountains are very complexly folded and faulted. Oil seepages and

gas flows occur in shear zones in diorite at Matapau near the coast

between Wewak and Aitape and near Cape Terebu, about 8 miles south-east

of Wewak^Stanley, persocomm.)4 Slight oil impregnations in

Miocene and Pliocene sediments have been recorded from many localities

in this part of the basin. Complicated tectonics and the predominance

of sediments with low permeability have discouraged intensive oil

exploration in this area.

At the south-eastern end of this basin, inland from Madang

and north of the Ramu River t a thick coarsely clastic and partly volcanic

Upper Miocene and Pliocene succession is broadly folded. Some gas

seepages from folded Tertiary sediments on the northern flank of the

Ramu valley are known.

At the extreme southeastern end of the basin, in - the rugged

Finisterre, Saruwaged and Cromwell Mountains of the Huon Peninsula, a

very thick, dominantly volcanic, Miocene section has been uplifted,

folded and faalted in Pleistocene to Recent time. This part of the

basin has very poor oil prospects.

The stratigraphy of the basin is summarized in Table II.
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TABLE II 

GENERALIZED STRATIGRAPHY OF THE NORTHERN NEW GUINEA BASIN

AGE North-western Part
(North of Bewani and
Torricelli Mountains)

Central Part
(Lower Sepik R.)

South-eastern Part
(Madang Basin)

Pliocene:

Basal marine mudstone

and sandstone to upper

non-marine conglomerate

and mudstone with coal

12,000-17,000 feet

Section thins,

volcanic compo-

nent decreases

and shelf facies

developed

Section similar to

that in north-western

part but Pliocene

thinner and volcanic

component increases

eastward throughout

section.^Section-in

Finisterre and

Saruwaged Ranges is

dominantly volcanic.

Miocene:

Interbedded volcanics,

limestone, greywacke

and mudstone

16,00-29,000 feet,

uppermost 1,000-4,000

feet mainly globiger-

inal marl with^.

volcanics

Palaeogene: Scattered erosional remnants of Eocene limestone

Pre-
Tertiary:

Crystalline
rocks

Metasediments, granite-granodiorite, diorite, gabbro, petidotite

of unknown ages
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During the period 1930 to 1940 reconnaissance geological

mapping related to the search for Oil was carried out over most of the

basin. In the post-war period oil exploration companies have shown little

interest in this area and no deep test wells have been drilled. Some

shallow drilling was done in the period 1924 to 1926 near the Matapau oil

seepages;; and some shallow core drilling for geological information near

Waniwa and Napsiei in the Upper Sepik valley was completed in 1957. In

1926, a well was drilled to 2,705 feet at Marienburg near the mouth of

the Sepik River but the results were not encouraging.

In 1964 American and French oil companies were granted

Petroleum Prospecting Permits in this basin and geological investigations

are continuing.

CAPE VOGEL BASIN, (Middle Miocene to Recent)

The Cape Vogel Basin includes the thick folded sedimentary

sequence which forms Cape Vogel. It is exposed over an area of about 5,000

square miles and may extend to the north-west beneath Recent coastal plain

alluvium and volcanics. Deeply eroded sediments on the southern shore of

Goodenough Bay and along the coast farther to the south-east may also be

included in the basin. The offshore limits of the basin are not known.

The principal fold on Cape Vogel has an exposed core of basic

submarine lava of probable early Tertiary age which, has been intruded by

Pliocene or younger basalt. The older submarine volcanics include a rare

clino-enstatite-bearing tholeiitic basalt. A yeneer of Palaeogene.lime-

stone, marl and conglomerate overlies the submarine volcanic basement in

the Castle Hill area.
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TA1!LE III 

GENERALIZED STRATIGRAPHY - CAPE VOGEL BASIN 

:A~ APPROX. SEIlDlENTS IGNEOUS ROCKS 
THICKNESS 

C Pleistooene 300 feet Alluvium and ooral reef at or near sea level; 
A and Reoent raised reef up to 400 feet a.s.l., tilted but 
P not notioeably folded. 
E SLIGHT ' UNCONFORMl'l'Y -----
V Plio-Pleistocene 1,000 feet Interbedded poorly sorted oonglomerate and Extrusiv.e and shallow intrusive igneous 

° 
greywao}ce, tuff and white marl, mainly non- rocks of ,andesitio to baslo oomposition. 

C 
marine. Gently folded. Inoludes (1) Pleistocene to'Reoent 

E SLiIGHT tJNCONFORMITY ---- volcanios of Cape Nelson and their'apron 

L Pliocene ("h" stage) 1,200 feet Light grey and buff coloured marine marl with deposits; (2) basic' tuffs, lapilli 

" "h" stage foraminifera. Medium dips. Exposed beds and explosion breccias within the 

B on both north and south flank of Cape Vogel. sediment6XY succession exposed on Cape 

A SLIGHT UNCONFORMITY . ---- Vogel, and (3) basic ,intrusive rocks 
whioh have intruded and domed the S Mia-Pl iooene 0,000 feet Interbedded brown greywacke and oarbonaceous Neogene, sediments at Cape Vogel. I 

N mudstone containing foraminifera. Moderately 
folded. Dips steep and sediments indurated 

S adjoining volcanics' and shallow intrusives on 

E Cape Vogel. 

D Middle Miocene 400 feet Reef limestone and oaloarenite at Castle Hill I 
M 

,E MAJOR UNCONFORMITY . 
N 
T Palaeogene +200 feet Limestone, ma],'l, conglomerate Basio submarine lavas inoluding a ,rare 
S olino-enstatite-bearing tholeiitic basalt. 

Ultramafic and basic plutonio rooks. 

MAJOR UNCONFORMITY 

B 7Mesozoic 7 Reorystallized limestone and oalc-silioate 
, , A .. metamorphios on the northern flank of the 

S Owen Stanley Range east of the'Musa Valley. 
E Ul CONFORMITY -----
M 7Mesozoic-Palaeozoic 

- , 

and metavoloanics'of Mount E f+10lOOO ft. Phyllite, ,sohist, .. 7) Dayman and the Goropu Mountains • N , 
T 
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The main sedimentary sequence exposed on Cape Vogel comprises 

about 13,000 feet of Upper Miocene and Pliocene sandstone 9 conglomerate 

and marl deposited rapidly in the paralic environment of a coastal plain 

bounding an active fault block of lo,'T-grade metasediments and basic to 

ul trabasic intrusives. Grey foraminiferal Pliocene marl, about 1,000 

feet thick, on the northern part of Cape Vogel may have oil-source 

potential but conditions for the entrapment of oil from this source do 

not appear to be present. 

The tabulated summary of the generalized stratigraphy (Table III) 

is based on unpublished observations by the v~iter and palaeontological 

determinations by Dr. 1. Crespin and Dr. D. J. Belford of the Bureau of 

Mineral Resources. 

The principal fold on Cape Vogel has an exposed core of basic 

submarine volcanics. Basic tuffs, lapilli beds and agglomerate occur 

throughout and unconformably on the thick clastic sequence. 

Carbon dioxide seepages and hot springs in the Cape Vogel area 

are probably related to decadent volcanism. 

There has been no active oil exploration in this basin since 

1928 when the area was examined by geologists of the Anglo-Persian Oil 

Company (A.P.O.C., 1930). Two shallow wells drilled by the Cape Vogel 

Petroleum in 1927 and 1928 near the former village of Kukuia on the 

southern flank of the Cape Vogel Anticline did not yield any confirmed 

evidence of either oil or gas. 
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