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SUMMARY

An area of approximately 800 square miles in the
Western Highlands of New Guinea was mapped during a
reconnaissance geological survey in 1959.

Non-metamorphic Jurassic fine-grained marine
sediments and Lower Cretaceocus volcanics are faulted
against an Eocene to Pliocene sequence of marine sediments
and volcanics; +these rocks are openly folded along north-
west trending azes and dislocated by two major north-west
trending faults. Pleistocene basic volcanics and
alluvial deposits are the ycungest rocks.

A large basic pluton which intrudes Miocene
and older rocks is the source of gold, platinum, and minor
copper mineralisation.

INTRODUCTION

The writer spent four weeks in November and

December 1959 mapping the Magare and part of the Gurap
one-mile areas, New Guinea. Vertical aerial photographs
were used for the mepping which was of & reconnaissance
nature. The accompanying geological map (see Plate 1.),
on a scale of two miles to one inch, was made by tracing
an uncontrolled assembly of the zerial photograpns and
reducing by means of a pantograph.

COMMUNICATIONS

The Lee - Et. Hagen Roed extends to Yaramanda
where a bridge is being built across the Lai River
(1960). From Wapenamanda a well-surfaced road follows
the Upper Lai Valley to Wabag and beyond to Laiagam;
Kompiam Patrol Post is connected to Wabag by a well-
graded, but poorly surfaced road, which is negotiable in
wet weather only by four-wheel-drive vehicles,

While this road network is suitable for local
communication in the Western Highlands, it is unsuitable
for heavy transport, hence mosd supplies are air-freighted
from Madang to the various centres, all of which have
eirstrips.

Access %o the southern part of the area mapped
is by good Government tracks, but in the northern part
the local tracks are very rough and often ill-defined.

TOPOGRAFPHY AND DRAINAGE

Most of the area is drained by the Lai River
(locally called the Gai River in its lower reaches), and
its large tributaries, the Baiyer and Sau Rivers. In
its upper reaches the Laili River follows the regional
south~-¢agt strike of the bedding to near Wapenamanda
where it turns sharply north across the regional sitrike,
and flows through a decep gorge to joir +the Baiycr and
Sau Rivers. The river is named the Lai River for a
further 15 miles {0 its Jjunction with the Jimi River
but for the remainder of its coursce to the Sepik River
it is known as the Yuat River. The north-western part
of the map area is drained by the Wale and Tarua Rivers
which are tributaries of the Yuat.
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With the exception of the middle reaches of the
Baiyer River and the lower reaches of the Lai River, the
country is rugged, with deeply incised rivers and tri-
butariss. it ranges in elevation from about 1000 feet
in the lower Lai Valley toc over 9000 feet between Kompian
and Wabag, The area is dominated by the volcanic massif
of Mount Hagen which rises to over 13000 feet above sea
level south of the area mapped.

POPULATION AND INDUSTRY

The region supports a large native population
which is administered from the Wabag Sub-District Office
and Kompiam and Wapenamanda Patrol Posts, of the Western
Highlands District, An Administration Agricultural
Research Stati.n is established at Baiyer River and there are
migsion stations at Baiyer River (Baptist), Wabag (Roman
Catholic, Lutheran, and Seven Day Adventist), Pawari (Lutheran)
and Yaramanda (Iutheran),

lessrs, L. and M. ¥ilson have been mining gold
and platinum at Timun River since 1949 for srall returns.

PREVIOUS INVESTIGATIONS

In 1952 and 1953, I'.K. Rickwood (1955) mapped
the Wahgi Valley and the Lai River from wapenamandza nearly
to Pawari.

GEOMORPIHOLOGY

Faulting and folding determined the main topo-
graphical features of the Western Highlands during
Pliocene time, The core of the Lai Syncline is occupied
by resistant conglomerate of the Birip Beds which forms
a dissected, steep-flanked plateau rising to over 9,000
feet above sea level,

Dissection of this plateau was well advanced and
the major valley systems were in existence before the
onset of the Pleistocene volcanism during which the large
basalt volcano of Mount Hagen gradually accurmlated to
form the dominant landform of the region, This vulcanism
isolated the former recaches of the #ahgi River to fornm
the Lai River which is now deeply entrenched in a north-
erly course across the regional strike of the Tertiary
rocks, Volcanic debris filled the valley of the Lower
Lai River forming the extensive Lai - Jimi Plain.

Since the cessation of volcanic activity at
Nount Hagen, the volcano and the jiedmont aprons have
undergone considerable dissection, and the flanks of the
volcano are scored by deep ravines., The Lai River now
flowe through a steep-sided gorge about 800 feet below the
Lai = Jimi Plain.

STRATIGRAPHY

GZINZRAL:

The oldest rocks in the area are the Jurassic
Labalam Beds which consist of sandstone, grit, fine-
grained conglomerate and shale, Ancient basaltic volcanic
rocks overlie the Labalam Beds and are vrobably correlatives
of t?e Kondaku Tuff of Lower Cretaceous age (Rickwood
1955) s
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Most of the area consisis cf a conformsble se-
quence of Eccene to Upper kiocene rocks which the writer
has divided into three formations viz. : Linganas Beds
(prcebable Eccene) Kompiam Beds (Oligocene to Iiocene),
end the Birip Beds (Miocene f, ,stage).

All these rocks, with the possible exception of
the Birip Beds, have been intruded by igneous rocks
anging in compesition from gabbre to grarodiorite which
the writer has called the Timun Intrusives.

The Mount Hagen Range is a large cemplex Plei-
stceene volcane, predominantly baseltic in composition,
ircund its flanks are spectacular dissected picdmont
apron deposits which grade into the cxtensive alluvium
cf the Lai - Jimi Plein,

The youngest are small alluvial deposits such
as the auriferous gravels at Timun River, and the small
dissected basaltic volccnoes £t Linganas and Kompiam
Patrol Post.

The Tertiary rocks are fclded into & brocd syn-
cline called the Lai Syncline, (Rickwocd ibid.) which
trends north-west and has been faulted aleng its scuth-
west flenk. The Mesczoic rocks have been folded intc a
broad north-west trending anfticline which has been down-
faulted on the its south-westerm flank by the Bismorck
Fault.

LABALANM BLDS:

Labalaw Beds is the formaticn neme proposed for
the oldest rocks in the aren which are Jurassic sandstone
and shale, They cecur in the north-eastern corner of the
area where they are coverlain by Cretacecous Kondaku Tuff
to the north-east and are faulted ageinst Eocene sediments
to the south-west.

Exposures are poor and only a general idea of
the succession was cbtained. The lewer part is conpcesed
predcninantly of arenacecus sediments, the mecst commcn of
which is a laminated and thin-bedded guzrtz sandsione.

The rock is indurated and consists predomincontly of well-
rcunded and well-sorted guartz grains with minor chert
grains., It is interbedded with a massive nedium-grained
sandstone which is not as well scrted and consists of sub-
rounded grains of quartz, chert, and fine-grained silici-
fied siltstcne. This sandstone grades intc a distinctive
fine-grained intrafocrmational conglomerste which consists
of elcngated and sub-rcunded siltstcne and shale pebbles
in a2 fine saondy matrix. Grey and dark blue shale and
gilt¥stone are prouminent in this section; they are
micacecus, usually phyllitic, and have ani incipient

slaty cleavage paralliel to the bedding. ° PFosmsils were
found in the shale in one loeality.

Higher in the sequence, shale, siltsione, and
celcarecus siltstone predominate. They are doark grey ic
dark blue; are indurated and generally phyllitic, and are
indis¥inguishable from the Eccene Linganos Beds to the
south-west.

Fosgils were focund 12 niles north-enst of
Labalan Village, and the fellowing were reccgnised by the
writer :
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LIRGANAS BIDS:

The nane Linganas Beds is proposed for an Eocene
scquence of predominantly fine-grained narine sediments,
They crop out as a narrew north-west trending belt across
the middle of the area. They are faulted against Jurassic
rccks to the north-east and are overlain conformably by the
Kompian Beds %2 the south-west.

The following seciion was measursd near Linganas:

350 £%. Shale, siltstone, calcarecus siltstone
fine-grained greywacke,

700 £t. Foraminiferal calcarenite

4,500 £¥. Siltstone, shale, fine-grained calcareous
greywacke, calcarecus siltstone.

The veds below thec calcarenite are rainly blue tc dark grey
rnicaceous siltstone and shale. They are indurated, have
incipient slaty cleavage and grade into phyllitic siltstone.
Red and light grey, less indurcted, siltstone was scen as
peébbles and beulders in the streams to vhe north of
Linganas but the rocks were not found in situ. Calcareous
sediments are net comzon, but dark-coloured calearcous
siltstone and fine-grazined calcearecus greywacke were seen,
The beds ars generally nmassive but thin-bedding and
lenineticns are nct. rare.

In the Lamant River the beds below the calcarenite
@iffer slightly from those ncar Linganas. Regular bedding,
both laminated and thin-bedded, is more common anéd in addition
colour-banding up tc % inch wide in altcernating light and
dark grey bands is common, In this area quartz veins and
pyrite mineralisation occurs as jeint linings and disse-
ninated crystals near the porphyry intrusion.

The fcraminiferal calecsreaite is invariably
fine-greined ond messive and consie’c of rounded grains of
calcite with abundant small pelagic foraminiferz znd
sub-rcunded shell fragments cemented by interstitial
calcite. The bed is resistant tc erosion end forms a pro-
ninent scarp throughoui the area from south of Pawari to
near Lemant River where it lensés out.

Above the caleaorenite, the shale ond siltstone
are similar to the underlying beds, but contain bands of
fine-grained darik-coloured greywacke up to four feet thick.

The calcarenite was mapped by Rickwocd, in the
Lai Corge four miles south of Fawari, z2s a correlative of
the Eccene :'ebilyer Limestone., No diagnostic fossils were
feund in the Linganas Beds during the present survey and
gollcwing Rickwood the beds are tentetively regarded os
locena,

KOMPIAM BEDS:

Kempiam Beds is the naie proposed for a sequence
of arcnaceous rarine sediwments end besaltic voleanic rocks
which confermably overlies the Linganss Beds and crops out
as a north-west trending belt across the niddle of the map
area,

The section between Linganas and the overlying
Birip Beds, with epproximcte thicknesses estimated froenm
acrial photographs,is givenbelow ¢
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Thickness . Description
3,000 feet Mainly basaltic lava, tuff, and

agglonerate, The agglowrerate con-
tains angular fragments of basalt
an4 andesite up to 2 feet across in
tuff natrix; it grades into a
coqrae—gralned boulder conglomerate
with sub-rounded basalt boulders
and cobbles in a tuffaceccus matrix.

1,500 feet Mainly dark-colcured indurated con-
glomerate with sub-rounded to
rounded basalt cobbles and beulders
in a tuffacecus natrix. The con-
glemerete grades into subordinate
fine~grained basalt agglonmerate,

3,500 feet Dark grey and blue, highly indurated,
greywacke and tuffacecus sandstone
which grades into water-laid tuff
near the top. The most common rock
type ccnsists ¢f sub-angular frag-
ments of basic igneous rocks, felds-
par, and ferromagnesian minerals
chaotically dlspersea in a finse-
grained tuffaceous matrix. These
beds range in grain-size from thin-

v bedded to wassive and are interbedded
with laminated and thin-bedded silt-
stone which comnprises about cne
third of the sequence. Small
lenses of argillacecus limestone up
to 30 feet thick containing gast-
ropois, bryovca, and fersminifera
are ccmnon in this member near
Konpiam,

2,000 feet This interval is poorly exposed on
the line of traverse, It consists
nainly of arensceous sedizents
similar to the above, intruied by
nany gabbro and dolerite dykes.

3,000 feet Mainly conglomerate, with well-
roundied pebbles of greywacke, silt~
stone, and gquartz, in & sandstone
mnatrix. Claystone and peaty silt-
atone confaining wood fragments and
cther carbonised vegetcble matter,
which compricse nearly half this
interval are regzrded as terrestrial
beds.

5,000 feet Mainly thick-bedded, coarse to
nediuvn-~groined greywacke with thin
interbeds of shale and siltstone.
The greywacke is dark ccloured and
congists ¢f sub-rounded fragnents
ot greywacke siltstone, chert, and
guartz in a fine-grained siltstone
matrix. Thieck ccnglomerate lenses
are cormgn and consist of schist,
quartz, greywaclke, and siltstone
in a sandstone matrix,
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The zbove section is approximately 18,000 feet
thick. Rickwood states that the section along the Lai
River from the base of the coarze facies to the top of the
volcanics, which is approximately the same stratigraghic
intexval, ig 10,600 feet thick. This shows that the basin
of depcsition deepened ito the north-west.

No diagnostic fossils were found in the Kompian
Beds but they are conformably overlain by Miccene f1i-2
stage Birip Beds described below —- it is suggested that
the Xompism Beds range in age from Lower Miocene through
Cligocene and into the Eocene,

To the east of Wabag, a north-west trending belt
of thick-bedded to medium-bedded greywacke is faulted againsgt.
TLower Miocene Birip Beds on the south-western limb -of the
Lai Syncline. This seqguence dips regularly to the south-
west between 50 ané 659, and can be seen on the aerial
photos t0o extend as far as the Maramuni River to the north-
west. Its'age is unknosm, but it is lithologically com-
parable with the greywacke sequence in the upper half of
the Kompiam Beds.

BIRIT BEDS:

Birip Beds is the name given to shallow~-water,
off-shore sediments which overlie the Kompiam Beds. They
are exposcd in the core of the Lai Syucline as a north-
wast trending belt across the south-western part of the
naprped area.

The lower part of the formation includes argilla-
ceous sandstone, argillaceous calcarenite, and minor conglo-
‘merate, The sandstone is generally light-ccloured, friable,
and consists of well~rounded queartz greins in an argiliaceous
-matrix, but it varies considerably from a black, calcareous,
argillaceous saadstone, to a cleaner and better-sorted sand-
stone. The calcarenite is cocloured light cream and is com-
nosed of shell fragments in a marly matrix., Iarge diag-
nostic foraminifera identified by D.J. Belford (Appendix I
this report) were found in a lensn of this calcarenite.
The conglomerate consists of well-rounded pebbles and
cobbles of andesite in 2 sandstone matrix. Fine-grained
basic igneous rock which could be besalt lava flows, or more
likely dolexrite gills occur throughout this section. Gypsum
nodules and patches are Iairly commoin in the fine-grained
sedimenta,

In the upper part of the formation, conglomerate
which is predominant, is interbcdded with thin shale and
siltstone, The conglecnerate is indurated, and consists
of well-rounded cobbles and bouldcrs of sndesite ard basalt
in a dark sandy matrix. Some clay beds with silicified
wood, and limonitic horizons which could be old lateritic
profiles, were seen in the uppermost beds. These suggest
terrestrial conditions during deposition, liowever, exposures
in this section are very poor and more deteailed mepping is
nceded.

The fexrmation is at least 2,500 feet thick., An
argillaceous calcarenite about 800 feet sbove the base of
the Birip Beds contains the following foreminiferz (Belford
1960 see appendix) @
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Le .‘__("’1“__:'10 cyelina (N.) ferrevoi
ot . BP .

Fiogypsina sb.

- EIORTdIuOn SD.

The sample is regarded as Lower Miocene f1--2

stage.

TIMUN INTRUSIVES

Predominarntly basic igneous rocks which intrude
Miocene and older sediments in the map area have beer here
named the Timun Intrusives.

The name is derived from the Timun River where an
igneous body, 14 miles long by 6 miles wide, intrudes
Kiocene sediments. The intrusion consists mainly of basic
rocks and ranges in composition from olivine dolerite and
gabbro with mincor scrpentinite, tc granodiocrite. The
granodiorite grades to mediwn--grained diorite and constitutes
about one third cf the intrusion. Some rare andesite
pcrphyry also cccurs,

A amall stock of andesite porphyry about three
miles long by one mile wide, which grades to fine-grzined
dicrite, was seen in the headwater tributaries of the Lamant
River. This perphyry contains about 50% angular shale
fragments in g marginal zone fcor about 20 feet from its
intrugive ccntact, A roughly banded volcanic rock with
reunded and angular puricecous fragments up to half en inch
across is associated with this jporasiyoy.

A large body of medium to coarse-grained granc-
diorite with doleritc and gabbro differentiates, occurs
between the head of the Lamant River 2nd the lower Sau
River. Another intrusion composed of dclerite and grano~
dicrite occurs north cf the Baiyer River. These are
tentatively referred to the Timun Intrusives, though they
are predominantly granodiorite and nowhere are they known
10 intrude sediments younger than Cretaceous.

The Timun Intrusives intrude the Kompiem Beds and
probably the Birip Beds and thus are younger than Miocene
£1-2 stage. ; '

HAGEN VCLCANICS:

The naxe Hagen Volcanics is proposed for the ba-
salt lava and agglcmerate derived from HMount Hagen, a large
volcano necar the southern margin of the map area, The
north-western alopes of Mount Hagen, are dissected piedmont
aprons ccmposed mainly of angulaxr volcanic detritus forming
chaotically depocsited agglomerates. They grade into true
agglomerate, but most were probably redisiributed volcanic
Geposits, laid dovm by rivers and lahars. Bagalt lava
flows, conformable with the slpe of the piedmont sprons
have been exposed by the dissecting streams, and show that
tie volcano was still active during the depositicn of the
aprons. :

The small dissected basalt volcances at Linganas
and Kompiam (see Figures 2 and 3) are included with the
Eagen Vclcenics, though they are probably somewhat younger.
The volcanices are regarded as Tleistcocene since Hount
Hagen has undergone considerable erosion since the forma-
tion of the volcanic sprons.
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towards the tonp ¢f the succession where the Birip Beds dip
at sbeut 8° .

On the ncrth-western flank of the Kesozoic anti-
cline, a brcad area of Cretacecus Xondaku Tuff is exposed,
but the south-eastern flank has been downfaulted and Eocene
Linganas Beds abu* aga2inst the Jurasssic Labalar Seds. The
feult is a north-westiern extension of the Bismarck Fauld
Zone of Rickwood. The south-western limb of the Lai Syn-
cline has been up-faulted sc that steeply dipping Kompiam
Beds abut egainst the Birip Beds. '

The steeper dips in the lowermos® Tertiary rocks
of the Lai Syncline indicate that foldirg possibly continued
throughout the Tertiary depcsiticn, culminating in the up-
1ift accompanied by folding end faulting in the Upper
Miocene or FPliocene.

The Bismarck Fault was inferred from the juxta-
position of Jurassic and Eccene rocks and a vogue linear
feature scen ¢n the a2erizl photograopihs comciding with the
contact. The fault was crossed by the writer in twe
places and only in the Lamant River, were exposures reason-
able; here the rocks are considerably sheared and ccntorted,
but nc clearly defined fault was scen.

Rickwood states that the faults in the Bismarck
Fault Zcne are "sbviously kigh-angle overthrusit faults®
though he cites nc evidence tc¢ suppert this conclusion.
Despite the rugged terrain crossed the fault trace is re-
markably straight and the fault plane is probably vertical.
It is therefcre possible that the fault has @ large trans-
current component.

GEOLOGICAL HISTORY

In Jurassic time 2 basin of marine depositicn existed |
along the site of the present Bismarck Range, with a shore-
line along the focthills of the Kubor Range which is on the
scuth side of the Wahgi Valley (Rickwood ivid.). This
basin extended ncrth-west to the map area, where the shore-
line was precbably ncar the Lai Valley beiween VWapenamanda
and Wabag (sce figureﬂﬁgﬂ.

An influx cf basie volcanic raterial marks the
Lower Cretaceous. Along the Wahgi Valley, these volcanics
were laid dovn under water and Edwards and Glaessher
(1953) suggested that the vuleanism originated in island
arcs to the north. This is suprcrted by the fact that the
Lower Cretaceous volcanics in the lower Lai and Jimi Rivers
were laid down sub-aerially; a line parallel tc and scuth
of the Jimi River probably marks the zone of island ares.

Upper Crctaceous basaltic cobble and boulder
conglomerate with pillow lavas and interbedded shzale
recently recorded by the writer (Dow 1961), from ncrth
of the Jimi River and from the Simbeai River suggest a
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FIGURE 5

Palaegeographic map of the Sau River~Jimi River
area during the Jurassic.

northerly 1imit to the Upper Cretacecus sub-aerial vclcanic
depcsition along the Jimi River (figure 6).

CRETACEOUS
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Palaegeographic map of the Sau River~Jimi River
ares during the Upper Cretaceous

The Iocene rocks expcsed sre mainly fine-grained narine
sediments which may indicate elther deep wateL depesition
and a remote shoreline, or more likely, thot stavle tectonic
conditicons prevailed and a low~lying lendmass supplies the
fine detritus.

Increascd tectconic activ tj 1n Qligocene time is
indicated by the ccarser sediments ¢f the Kompiam Beds,
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The conglomerate components suggest provenance from a
metamorphic landmass to the south, In Miocene time
volcanic activity contributed tuff and agglomerate, mostly
laid down in water,

This increased tectonic activity culminated in
the orogeny which ended marine sedimentation by uplift
accompanied by moderate folding and faulting in the
Pliocene, At a late stage of this orogeny, the Mount
Hagen Volcano started erupting and continued intermittently
intc Pleistocene time, The small volcanoes of Linganas
and Kompiar were the last manifestation of this activity.

ECONOMIC GEOLOGY

The Timun Intrusives have besn a source of gold
and platinun. Gold is almost invariably found in streanms
draining the dioritic phases of the intrusions, though
nnost of the stream gradients are too steep for econonic
concentrations to form,

Messrs, L. and M. #¥ilson are working alluvium of
the Timun River for poor returns of gold and platinum, which
have been derived from the Timun Intrusives. Near the
head of the Timun River are fairly extensive lake beds
composed mainly of gravels and conglomerate containing
poor gold and platinum which have been reconcentrated in the
flat bed of the Timun River below the lake beds.

The Lamant River has several small alluvial flats
in the upper reac::es, from which the writer washed fair
gold prospects, but the amount of auriferous gravel
is small and is not likely to be worked, except by local
natives. The gold in tliis casc originated in an andesite
" porohyry intrusion, the margins of which warrant further
prospecting for gold lodes.

Dioritce near the margin of a large intrusion,
seven niles to the east of Labalam village, in a tributary
of the Sau River, contains scattered chalcopyritc. Further
investigation for economic copper mineralisation near tae
margin of this irtrusion may be warranted. Access to
the area is very difficult,
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APPENDIX I

FORAMINIFERA FROM THE KOMPIAM AREA,

SAST N al,

&5 U
NEW GUINEA

(B.M.R. RECORDS 1960/15)
by
D.J. Belford

Nine scmples of limestone from the Kompiam area
were forwarded for micropalaecntclegical examination by
D.B. Dow. Results ¢f the examination are as follows :-

Sample G.8.

Grey fine-grained limecatcne from the lower Lai
River. This sample containsg abundant planktonic foraminifera,
and other indeterminate amaller foraminifera. No diagnogtic
larger foraminifera were observed.

Sample G, 37.

Grey crystalline limestone from the Lower Sau
River containing algne and echincid spines: mno foraminifere
were observed and nc age can ve given to the sample.

Sanwple G.49,

Grey, coarse-grained limestone from the Upper
Sau River ccntaining foraminifera, algae, mclluscan
fragments, echincid spines and corals.

Poraminifera: Lepidoevelina (N.) ferreroi

L. (N} sp,
1loﬁx%sina 8.
slphidium sp.

Rare indeterminstie soaller
foraminifere.

The sanple is regarded as Lower Miocene in age
("£"1-2" stage). It contains a new, strongly pillered
species «f Niogypsine which has previously been recorded
frcm the Matapau area and from Manus Island.

Sample G.56.

Grey coralline limestone frem the Kompiam Patrol
Pcst containing corals, mollusca (gastropoda), brycozoa and
rare indeterminete smaller foraminifera, It is not
possible tc give an age to this sample.
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