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SUMMARY

The Wabag area lies about 50 miles north~west of the
town of Mount Hagen in the Westerm Highlands of the Territory
of New Guinea., It has a rugged topography, and ranges in
altitude from about 3000 feet to 14,000 feet in the Burgers
Mcuntains. The population of the two main wvalleys of the Lai
and Lagaip Rivers is about 120,000, Large parts of the
region have an unfavourable climate and topography, and are
devoid of settlement,

Access to the area is either by road from Mount Hagen
or by air from Mount Hagen or Madang. Travel within the
region 1s best accomplishad by four-wheel drive vehiecle along
the roads in the Lai and Lagaip valleys, but elsewhere
traversing must be on foot along poorly defined native tracks,
Native~bullt govermment rest-houses are common throughout the
area, During October, the party used a helicopter to aid
the mapping of remote areas in the Lagaip Subdistrict.

Little is known about the pre-~Upper Cretaceous
history of the area, and this period is only represented by the
Jurassioc Labalam Beds and the Lower Cretaceous Kondaku Tuff in
the north-eastern corner of the map area.

The widespread marine deposition of the fine-grained
clastio Lagaip Beds commenced in the Upper Cretazeous and
continued through to the Lower Miocene. The Lower Tertiary is
apparently missing in this sequence and probably represents a
period of lesser deposition, Probably the Porgera Intrusives,
which introduced gold mineralization in black shale in the
Porgera Valley, were emplaced during this time, The coarse-
grained Sau Beds were deposited during the lower Mioeene in
both shallow water and trough environments. During the same
period the Tibinini Limestone formed in deep water in the
south-west,

Late in the lower Miocene volcanic activity and uplift
occurred in the north and the basic Tarua Volecanles were
probably extruded contemporaneously with the intrusion of the
basic to acid Timun Intrusives., The sands and the mud of
Burgers Formation were laid down during the dying phase of this
vulcanism, The Yangl Beds were deposited in the south-
western part of the map area during most of the Miocene,

Uplift late in the :Tertiary raised the area to near
its present elevation, and was followed shortly afterwards by a
period of intense vulcanism during which the Hagen Volcanics
were extruded, This vulcanism died out during Recent times,
Pleistocene to Recent lake deposits form terraces in the
Laigap Valley, and valley fill in many parts of the Yangl
Highlands,
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The reocks are gently folded along north-west-trending
axes, and are disrupted by strike faulting north of the
Lagaip River, Intense folding and faulting has contorted the
Lagaip Beds and the Yangl Beds, Tne regional strike of the
area changes at a line drawn roughly diagonally northreastwards
across the map area,

Small alluvial deposits of gold are worked in the
Porgera and Timun valleys. The source of the gold in the
Porgera Valley is at present being prospected, A reconnaissance
stream sediment sampling programme over the area revealed high
vanadium counts in the Tarua River. In the Wale-Tarma
watershed basic to acidic intrusives, which elsewhere have
caused gold mineralization, warrant a more thorough 1nvest1g-
ation, The area south-west of Laiagam is underlain by
folded marine sediments which have a petroleum potential;
at present, however, access to the area is difficult,

INTRODUCTION

Most of the Wabag and Lagaip Subdistricts of the
Western Highlands, New Guinea, was mapped by a Bureau of Mineral
Resources Geological Party between June and November 1963,
The party consisted of F.E, Dekker and I.G. Faulks for the
first three months of the survey; during October, a helicopter
was used to aid the mapping of inaccessible areas in the
Lagalp Subdistrict and Messrs. Thompson, Belford, and Horne
joined the party for this period,

Results of earlier reconnailssance mapping in the area
By Ward (1949) and Dow (1961) are included in this report.
Palaeontological age determinations were done by D.J, Belford,
and most of the petrography was described by I.G. Faulks,
Detailed photo-interpretation on the Yangi Highlands in the
south-western corner of the map area was done by J.E. Thompson,

Location

The area mapped during the 1963 f%eld seagon covers
about 3000 square miles betwgen latitudes 5°S and 5°50'S
and longitudes 143°E and 144°10'E; it is situated north-west of
the town of Mount Hagen, which is the administrative centre of
the Western Highlands, The area includes part of the Birap,
Magare, Lake Iviva, Yogo, Mount Yangi, Worgum, Burgers
Mountains, and Tarua River one-mile sheets, The region
straddles the main divide; +the Lai, Sau, Tarua and Maramuni
Rivers join to form the Yuat River, which flows north into
the Sepik Valley, and the Lagaip, Porgera, Andebare, and Wage
drain to the Papuan coast in the south,

The area is completely covered by verhical aerial
photography, and preliminary detail plots at a scale of
1:50,000 have been produced for most of the area by the
Div151on of National Mapping. In the northern part of the
map area uncontrolled compilations of air-photographs were
used to complete the map,
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The Lae-Mount Hagen Highway extends beyond Mount
Hagen into the Wabag and Lagalp Subdistricts; but in this area
is suitable for light traffic only. Side roads to, mission
stations and patrol posts are numerous (see geological map)
but are usually only passable to four-wheel-drive vehidles,

All administration posts and most mission stations
in the area have airstrips; most of the supplies for
European eutposts are air-freighted from Madang., Wabag and
Wapenamanda have three scheduled air services a week from
Madang and Mount Hagen; +the other centres are serviced by
charter flights. Mission air strips at Yaramanda, Pomokos,
Pawari, and Par are for light aircraft only, and prior
permission to land must be obtained from the missions
controlling the airstrips,

Native tracks and hunting pads are numerous, although
these become very rough and ill-defined away from the main
centres of population, Remos® pockets of population can
usually be reached by Administration walking tracks.

Population

The Wabag area supports a native population of about
120,000, most of whom speak the same language. Local
variations in dialect are common. The natives in the Porgera
Valley speak a different language.

The Lai and Lagaip Valleys are densely populated, but
large areas of high elevation to the north and south are
completely devoid of people, The district is administered
from the Subdistriet offices of Wabag and Laiagam, and from
patrol posts at Wapenamanda, Kompiam, and Porgera,

Lutheran, Roman Catholic, Seventh-Day Adventist,
Apastolie, and Baptist missionaries have numerous stations
throughout the populated valleys,

Industry

The inmhabitants of ‘the Wabag area have no local
industries., They practise subsistence agriculture, and a small
amount of market gardening supervised by the missions, The
missions have installed small sawmills to provide timber for
their own building requirements,

Small-scale gold mining operations are carried out
in the Timun and Porgera Valleys. Messrs, L, and M., Wilson
have been mining gold and platinum in the Timun River sinee)
1949 for small returns. WMr, J., Searson holds a lease in the
Porgera Valley, and enterprising natives are obtaining good
returns from alluvial terraces in this wvalley,

Climate

The area mapped has an elevation of over 3000 feet,
and the weather over most of the region is equable, Days are
warm and nights are cold at this altitude, but in cowntry
ebove 8000 feet the climate is generally bleak and unpleasant,
The rainfall is high over the whole area, and appears to be
heaviest on the Sepik Fall in the north, and on the highlands
to the south and south-west of Laiagam. There is no marked
dry or wet season, and rain is an almost dally occurrence
throughout the year.
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Field Methods

The good access roads in the populated areas
permitted the extensive use of a long-wheel~base Land-Rover
for the positioning and supplying of local base camps, All
geological traversing was done on foot; in remoté areas, a
carrier line of up to twenty natives was employed, and trips of
one to two weeks away from base camp were made, During these
excursions, food for the carriers was bought locally,

A helicopter was used for access to remote localities
during October, Details of the operations are described in a
separate report (Dekker, 1964),

Previous Investigations

The first geological investigation of the area was
in 1948 by Ward (1949), who made recomnaissance traverses
from Wabag to the Porgera and Timun Rivers, primarily to assess
the discoveries of gold at these two localities. Rickwood
(1955) in 1952 and 1353 extended his mapping of the Wahgli Valley
over the Mount Hagen Range into the Lai Valley bhetween
Wapenamanda and Pawari, Dow (1961) mapped the country
surrounding the Sau River, and his work is included in this
veports, In 1961, Dr. Bik of the CSIRO Division of Land
Research and Regional Survey investigated the geomorphology
of: most of the Lagaip Subdistrict and the Lai Valley, but,
to date, the results of his work have not been published.

PHYSIOGRAPHY

The area mapped lies almost wholly within the
west2rn Highlands of New Guinea and ranges in elevation from
3000 to 14,000 feet, It can be subdivided into the following
physiographic units: Sepik Fall, Central Range, Lai Valley,
Sirunki Highlands, Lagaip Valley, McNicoll Range, Yangl
Highlands and Mount Hagen Range (Fig. 4).

The Sepik Fall

The Sepik Fall is the name given to the northern face
of the Central Range and includes the watersheds of the
Maramuni, Tarua, and Sau Rivers, which eventually join to form
the Yuat River flowing into the Sepik Valley to the north of
the map area, This region is deeply dissected and extremely
rugged, The rivers, rising at approximately 10,000 feet above
sea level, fall to less than 3000 feet in a horizontal distance
of ten to fifteen miles, Lush rain forest covers this region
which has a very high rainfall,

Central Range.

The Central Range is an offshoot of the north-west
trending mountain chain which forms the main divide in this
part of New Guinea, The range extends westwards from the
Lal gorge and culminates in the Burgers Mountains approximately
14,000 feet above sea level about 25 miles north-north-west of
Laiagam, The range is underlain by the Lal Syncline; cliffs
up to 500 feet high are common along its northern face,

North of the Lal Valley, the range consists of a narrow
elongated plateau about 10,000 feet above sea level, and it is
covered with dense moss forest,



Figure 2: A crater lake zbout 16 miles
south-east of Laiagam

Figure 3: The lower Lagaip Valley looking
west from near Murdaga; clevation
approximately 6000 f%.
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Sirunkl Swamp near Lake Iviva
with the Central Range in the
background,
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Lai Valley

This large open valley about 30 miles long and 5
miles wide contains most of the population in the area, The
Lal River rises on the Sirunki Highland, is joined by the Ambun
River at Wabag and thence flows south—eastwards for 16
miles, At Wapenamanda, the river turns at right angles and has
cut through the ranges to the north in a deep gorge. The
valley is filled with recent subaerial volcanic debris and late
deposits, and vegetation consists of grass, 'pit-plt'-a type of
reed, and secondary forest growth,

Sirunki Highland

The lowest part of the main divide in the map area
is occupied by a small undulating grassy plateau between 8500
and 9000 feet above sea-level, Most of this region is swampy
owing to the high rainfall, poor drainage rate and low
evaporation (Fig.5). Iake Iviva, also locally known as Sirunki,
is crescent-shaped and about one mile in diameter; it drains
eastwards into the Lai River, The lake was apparently formed
by the disruption of drainage, caused by both warping and the
deposition of recent wvolcanic debris,

Lagaip Valley

The Lagalp and Porgera Rivers, flowing westwards to
the Strickland gorge, traverse deeply dissected terrain (Fig,3),
except near Laiagam, where the Lagaip River meanders in a
narrow valley, Downstream, the river has incised a gorge

about 2000 feet deep; dense rain forest covers the steep
slopes, and the region is virtually impenetrable,

McNicoll Range

The northern edge of a large highland south of Porgera
is rugged limestone country rising to over 12000 feet above
sea level and culminating in Mount Kaijendq ., 5 miles east of
Porgera (Fig.11). The northern face of the range has cliffs
which fall sheer for more than 2000 feet, and the karst
topography within the range is practically impenetrable,

Yangl Highlands

Large highlands covering most of the southern part
of the map area range in elevation from 9000 to 11,000 feet,
Relief is generally less than 1000 feet; the ridges are
overgrown with dense stunted moss forest, the valleys are
open and swampy, and support grass on the flanks and reeds in
the swamps, Sinkholes, caves, lakes, and underground rivers
are oommon in limestones of this region. The Andebare and '
Wage Rivers flow in cpen valleys over the. highlands (Fig.T), but
cascade through steep gorges off the highlands south of the map
area., A crater lake within the highlands 16 miles south-east
of Laiagam is about 13 miles in diameter, The high rainfall
and altitude of the highlands result in a cecld and often dismal
climate. Cold-air flow along the valleys has limited forest
growth to the ridge tops.



Fig. 6. Andebare River flowing underground
15 miles south of Porgera,

Fig. 7. Meandering Andebare River on the
Yangi Highlands, looking south-eastwards.



Mount Hagen Range

The Mount Hagen Range is a large complexly dissected
Pleistocene volcano which rises to about 13000 feet above sea
level, The mountains, which have apparently been glaciated,
consist mainly of semi-consolidated deeply eroded ash deposits,
Large outwash fans have developed on the flanks of the range
in the Lai gorge (Fig.13). The flanks are themselves deeply
dissected,

GEOLOGY

A summary of the stratigraphy of the Wabag area is
given in Table I,

Little is known about the pre-Upper Cretaceous
history of the Wabag area: rocks of this age crop out only in
the north-eastern corner of the map arega, north of the Bismarck
Fault Zone. In this area, the Lower Cretaceous Kondaku Tuff
overlies Upper Jurassic sandstones and shales of the Labalam
Beds,

Extensive marine deposition of the fine-grained
Lagaip Beds commenced in the Wabag area during the Upper
Cretaceous, and extended into the lower Miocene, The Beds
consist mainly of grey shales and interbedded lenses of
limestone, Greywacke, conglomerate and shale of the Sau Béds
was deposited soon after in the northern part of the map area,
A volcanic epoch accompanied by the basic to acid Timun
Intrusive phase led to the extrusion of the basic tuffs and
lavas of the Tarua Volcanics late in the Lower Miocene. The
greywacke and tuffaceous sandstone of the Burgers Formation
were subsequently deposited during the dying phase of the
vulcanism, South of the present-day Lagalp Valley, the
basinal Yangl Beds accumulated from Paleocene to late Miocene
times, These Beds form a thick sequence of mudstone,
limestone and sandstone,

A major orogeny during the Pliocene faulted and
folded the sediments, and raised the Wabag area to near its
present elevation, It was followed by extensive basic
terrestial vulcanism from Pleistocene to Recent times,

STRATIGRAPHY

JURASSIC
Labalam Beds (New Name)

Labalam Beds is the unit name proposed by Dow (1961)
for Jurassic sandstones and shales which crop out in the
north-eastern corner of the map area, They are overlain
by Cretaceous Kondaku Tuff to the north~east and are faulted
against fine-grained Tertiary sediments in the south,

Dow describes the Labalam Beds as follows:

'Exposures are poor and only a general idea of the
succession was obtained., The lower part is composed
predominantly of arenaceous sediments, +the most common of which
is a laminated and thin-bedded quartz sandstone, The rock
'1s indurated and consists predominantly of well-rounded greins
of quartz, chert and fine-grained silicified siltstone. This
sandstone grades into a distinctive fine-grained intraformation-
al conglomerate which consists of elongated and subrounded
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STRATIGRAPHY OF THE WABAG AREFA

AGE FORMATION NAME LITHOLOGY THICKNESS .REMARKS
Pleistocene Alluvium Mud, sand, conglomerate, peat
to ‘
Recent Hagen Volcanics Tuff, agglomerate, basalt Subaerial
: lacustrine
Strong uplift with widespread unconformity:
(?)Middle Burgers Formation Greywacke, tuffaceous sandstone More than ‘Shelf deposition
Miocene : 8000 f+t.
Unconformity in north of map area, Timun
Intrusives emplaced
Lower Tarua Volcanics Tuff, agglomerate, pillow lava 3000 ft,
Miocene Tibinini Limestone Limestone 3000 ft. Deep water deposit
Paleocene More than
to Yangli Beds Mudstone, limestone, sandstone 8000 ft. Basinal beds
Upper Miocene Probably about
15000 f+t.
(? )Porgera Intrusives emplaced
Upper Cretaceous Siltstone, shale, limestone, More than Shelf and basin
to Lagaip Beds marl, calcarenite,.
Lower Miocene 3000 ft. deposition
gggigceous Leanda Beds Mudstone
Lower
oo — Kondaku Tuff Basalt, agglomeréte, tuff
Jurassic Labalam Beds Sandstone, shale, siltstone.
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siltstone and shale pebbles in a fine sandy matrix, Grey and
dark blue shale and siltstone are prominent in this section;
they are micaceous, usually phyllitic, and have an incipient
slaty cleavage parallel to the bedding, Fossils were found
in the shale in one locality.

'Higher in the sesquence, shale, siltstone and
calcareous siltstone predominate, They are dark grey to dark
blue,are indurated and generally phyllitic, and are indisting-
uishable from the (Tertiary) beds to the south-west,! '

Dow recognized fossils of Buchla malayomaorica and
Inoceramus from a locality 1% miles north-east of Labalam,
and he thus correllated these sediments with the Jurassic
Buchia malayomaorica horizon recorded by Rickwood (1955) in
the head o e gl Valley about 30 miles to the south-east,
This horizon, however, is predominantly shale with prominent
masses of reef limestone, and hence a new name was proposed for
the beds in the Wabag area,

CRETACEQOUS (LOWER)
Kondaku Tuff

The name Kondaku Tuff was first proposed by Edwards
& Glaessner (1953) for Lower Cretaceous volcanic breccia and
tuff with interbedded marine sediments which are found in the
Wahgi Valley 18 miles to the south-east of the map area, The
basaltic volcanic rocks which overlie the Labalam Beds in the
north~eastern corner of the area are tentatively corresllated
with the Kondaku Tuff,

Dow (1961) examined these volcanics near the junction
of the Sau and Lai Rivers, At this locality, the volcanics
consist of green altered basalt and conglomerate with minor
interbedded fine-grained tuff. Contorted and partly
assimilated lenses of coarsely crystalline calcite up to two
feet wide are a feature of the lava and agglomerate, The
volcanics were probably devosited subaerially,

(? )CRETACEOUS (UPPER)
Leanda Beds (New Name)

Brightly coloured, fine-grained sediments found in the
Maramuni Valley are here called the Leanda Beds, The rocks
erop out in rugged country north of the Maramuni and Leanda
Rivers, where they are apparently conformably overlain by
siltstone of the Lagaip Beds. The Beds are highly contorted
and sheared, and as they were seen only in a few places, no
idea of the succession was obtained.

The Beds consist mainly of fine-grained, thin-bedded,
green and red calcareous shale containing small lenses of
fine-grained limestone up to three inches in length. The
Beds are highly sheared along the Leanda River, and contain
much calcite veining. Farther west in the headwaters of the

Maramuni River, they are tightly folded and well indurated.

The thickness of the Leanda Beds is unknown. No
fossils were found, but since they are overlain by the Lagaip
Beds which are known to extend from the Upper Cretaceous to the
Miocene, they have been given an Upper Cretaceous age, and are
tentatively correllated with part of the Upper Cretaceous Chim
Group described by Rickwook (1955) in the Wahgl Valley about
100 miles to the south-east,
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UPPER_CRETACEQUS TO LOWER MIOCENE

Lagaip Beds (New Name)

Lagaip Beds is the name proposed for a sequence of
fine-grained marine sediments cropping out over a large part of
the map area, Deposition of these beds commenced during the
Upper Cretaceous and continued well into the Lower Miocene,
although sedimentation was apparently not prolific during the
Lower Tertiary. The Mesozolc and Tertiary lithologies are
indistinguishable in the field and these fine-grained rocks
heve been mapped as one unit,

The Lagaip Beds crop out in the Lagaip Valley, and
also in the Maramumi, Lower Lai, Ambun, and Porgera valleys,
They consist mainly of grey calcareous and fine-grained,
laminated shale interbedded with lenses of massive to flaggy
limestone and small beds of massive friable sandstone, Near
Muriaga, highly calcareous shale contains abundant foraminifera
of Upper Cretaceous age. Nodules of pyrites up to six
inches in diameter are scattered through the shale in this
area, In the Yeim area, north of the Lagaip River, large
lenses of red and white marly limestone are comparatively
resistant to weathering and form an extremely rugged
topography in thils region, Due to thes intense contortion of
the sediments along the Lagaip Valley, the succession of the
Lagaip Beds in this area was not determined,

In the Porgera Valley, the Lagaip Beds consist of
grey ©o black fine-grained thin-bedded shale with minor
interbeds of sandstone and fine conglomerate bands, The beds
are strongly folded along north-west-trending axes. They are
conformably overlain by the Tertlary f,- f, stage Tibinini
Limestone, and are intruded by small diori%ic stocks of
Tertiary age.

Belemnites found by Ward (1949) date the beds as Upper
Cretaceous,

During the lower Miocene, thin-bedded sediments were
depcsited in a shelf environment in the northern part of the
map area, The Lagalp Beds crop out as a north-west trending
belt on the 'Sepik Fall!, where they dip southwards into the
Centrasl Range,

In the Maramuni Valley, south of Biaka Rest House,
3000 feet of fine-grained, thin-bedded, calcareous and
micaceous siltstone and coarse-~grained, thick-bedded, calcareous
grey shale are interbedded, and dip fairly uniformly southwards,
Fine unsorted conglomerate bands up to ten feet thick
containing well-rounded pebbles of quartz, gabbro and chert in
fine-grained, micaceous greywacke matrix, occur locally near
the bottom of the beds, At the base of the sequence the
giltstone and shale contain small lenticular interbeds of grey
crystalline limestone, A transition zone 100 feet thick at
the top of the beds consists of thinly interbedded shale and
coarse-grained sandstone (Fig. 9). Five miles east of Biaka
Rest House, the shale and siltstone are interfingered with
coarse sandstone and conglomerate of the overlying Sau Beds,
The Lagaip Beds in this region apparently unconformably
overlie the Leanda Beds,



Pigure 9:

Figure 10:

Alternating sandstone and shale near
the top of the Lagaip Beds in the
Maramuni Valley.

Penecontemporaneous slump structures

in calcareous mudstone, Porgera
Valley,
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Dow (\1961) estimated the following section of fine-
grained marine sediments in the Kompiam area, and named them
the Linganas Beds, These sediments have a similar lithology
to the Lagaip Beds, and they have been included in this unit.

TOP
350 ft. Shale, siltstone, calcareous siltstone
fine-gralned greywacke.

700 £+, TForaminiferal calcarenite

4500 ft. Siltstone, shale, fine-grained caleareous
greywacoke, calcareous siltstone.

BOTTOM

They crop out as a narrow south-east-trending belt,
turning south near the Lai River where the beds form the
lowermost member of the segquence in the Lal Syncline, The beds
are apparently faulted against Jurassic rocks to the north.

The beds below the calcarenite are mainly blue to
dark grey micaceous siltstone and shale, They are indurated,
have incipient slaty cleavage, and grade into phyllitic
siltstone, Calcareous sediments are not common, but dark-
coloured oalcareous siltstone and fine-grained calcareous
greywacke were seen, The beds are generally massive but
thin-bedding and laminations are not rare.,

In the Lamant River the beds below the calcarenite
differ slightly from those near Linganas. Regular bedding,
poth laminated and thin-bedded, is more common and in addition
colour-banding up to 4 inch wide in alternating light and
dark grey bands is common, In this area quartz veins and
pyrite mineralization oceurs as joint linings and disseminated
crystals near the porphyry intrusion.

The foraminiferal calcarenite is invariably fina-érain—
ed and massive and consists of rounded grains of calcite with
abundant small pelagic foraminifera and subrounded shell
fragments cemented by interstitial calecite., The bed is
resistant to erosion and forms & prominent scarp throughout
the area from near Pawarl to the Lamant River where it lenses
out. Suuth of Pawarl the bed becomes discontinuous, and is
represented by large lsnses of reef limestone.

Above the calcarenite, the shale, and siltstone are
gimilar to the underlying beds, but contain bands of fine-
grained dark-~coloured greywacke up to four feet thick,

The calcarenite was mapped by Rickwood (1955) in the
Lal gorge four miles south of Pawari, as a correlative of the
Eocene Nebilyer limestone, Diagnostic lower Miocene
foraminifera were found in a lens of limestone which is
believed to be in the same stratigraphical position,

The Lagaip Beds on the southern side of the Central
Rgnge crop out in the Ambun Riwver. Here, the beds consist of
calcareous, thick-~bedded shale and fine-grained siltstone,
commonly with layers of caleite up to %" thick along the
bedding planes., The beds are well-folded along north-~west-
trending axes.
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The lithology of the Lagaip Beds is remarkably
similar to that of the Asai Beds ?%ow & Dekker, 1964) which
crop out 100 miles east of ihe map area, The two units were
deposited from Upper Cretaceous to lower Miocene times, = The
Asal Beds are incorporated in a zone of intense shearing, and
they have been metamorphosed, whereas the Lagaip Beds have not
guffered such a degree of alteration., The two units are
correlated on a basis of their similar lithologles, Highly
calcareous shale in the headwaters of the Lagaip River may be
correlatives of the Mango Marls (Rickwood, 1955) from the
Mendl area,

PALEOCENE TO MIOCENE
Yangl Beds

The Yangl Highlands in the south-western corner of the
map area are underlain by a thick, strongly-folded sequence of
basinal sediments ranging from Paleocene to Miocene in age,
These sediments have here been called the Yangl Beds, The
Yangl Beds probably conformably overlie the Lagalp Beds; they
apparently interfinger with the Tibinini Limestone, and are
unconformably overlain by Plelstocene terrestial volcanics,

In the McNicoll Range south of Porgera, thick liimestone
beds containing chert are interbedded with calcareous shale,
Grey friable sandstone containing cecrbonaceous plant remains
also contains thin interbeds of shale, Further to the south
in the headwaters of the Andebare River, at least 8000 feet of
interpedded mud, silt, sand, and chalk were measured, These
sediments are eixceedingly rich in foraminiferal remains, The
chalky limestone has a distinotly fetid odour although on
analysis, it was found to ccntain no hydrocarbons, The
measured section in the Andehare River area apparently is not
faulted and the total sedimentary sequence in this region is
about 15,000 feet thick,

A reliable estimate of the thickness of the succession
could not be made in the time available because of the extremely
complicated tectonics in the area, and the lack of stratigraphic
marker beds,

The Yangl Beds have a complicated structure and have
been overfolded and thrust-faulted, South of the Porgera
Valley, the beds display the regional west-north-west strike,
but to the south-east the regional strike changes direction by
almost ninety degrees.

Two distinct faunas, one of probable Paleocene age
and the other lower Miocene, have been recognized from the
Yangl Beds, These faunas are found in similar lithologles
and the Yangl Beds have thus not been differentiated, and have
been tentatively assigned a Paleocene to Miocene age. No
Oligocene fauna have been recorded and it is therefore very
likely thet the area was emergent during this time as was most
of the Papuan Basin to the south,



LOWER MIOQCENE

Sau Beds (New Name)

The Sau Beds are a sequence of arenaceous marine
sediments deposited over a large part of the Wabag area during
the lower Miocene. The beds crop out in the Lai and Lagaip
Valleys, and as a north-west trending belt on the northern
face of the Central Range. Rickwood (1955) included these
rocks in his Gal Group, and Dow (1961) described the sequence
in the Kompiam area and named them the Kompiam Beds, To
avoid confusion with the Kompial Beds of the Bismarck
Mountains (Dow & Dekker, 1964) the name has been changed to
Sau Beds,

The section between Linganas and the overlyin
Tarua Volcanics near Kompiam was estimated by Dow (1961) from
aerial photographs, and is glven below:

TOE,

3500 feet Dark grey and blue, highly indurated, greywacke and
tuffaceous sandstone which grades into water-laid tuff
near the top. The most common rock type coansists of
subangular fragments of basic igneous rocks,
feldspar, and ferromagnesian minerals chaotically
dispersed in a fine-grained tuffaceous matrix, These
beds range in grainsize from thin-bedded to massive
and are interbedded with laminated and thin-bedded
siltstone, which comprises about one third of the
sequence, Small lenses of argillaceous limestone up
to 30 feet thick containing gastropods, bryozoa, and
foraminifera are common in this member near Kompiam,

2000 feet This interval is poorly exposed on the line of
traverse. It consists mainly of arenaceous sediments
similar to the above, intruded by many gabbro and
dolerite dykes.

3000 feet Mainly conglomerate, with well-rounded pebbles of
greywacke, siltstone, and quartz, in a sandstone
matrix, Claystone and peaty siltstone containing
wood fragments and other carbonised vegetable matter,
which comprise nearly half this interval, are
regarded as terrestrial beds,

5000 feet Mainly thick-bedded, coarse to medium-grained '
greywacke with thin interbeds of shale and siltstone,
The greywacke is dark coloured and consists of
subrounded fragments of greywacke siltstone, chert,
and quartz in a fine-grained siltstone matrix, Thick
conglomerate lenses are common and conslst of
schist, quartz, greywacke, and siltstone, in a
sandstone matrix,

Bottom
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A sequenece of coarse-grained sediments conformably
overlies the Lagaip Beds south of Blaka Rest House, A
transition zone between the two units is 1200 feet thick and
consists of alternating beds of shale and sandstone, The beds
are overlain unconformavly by tuff and basalt of the Tarua
Volcanics, and they are hence correlated with the Sau Beds.
The sequence consists of 1000 feet of coarse~-grained, thin-
bedded to massive, blue micaceous sandstone containing
gscattered conglomerate bands with well-rounded components,
Mirior beds of fine-grained greywacke, which are indurated in
places, occur in the sequence, In places the sandstone is
cross-bedded, and poor plant remains are commonly found,
The lithology of the Sau Beds in this area suggesis a nearby
coastline during their deposition,

North of the Lagaip River near Muriaga, coarse-
grained thin-bedded greywacke is interbedded with calcareous
shale, fine-grained blue sandstone and fine unsorted
conglomerate bands containing well-rounded pebbles of quartz,
chert, and shale, The beds are predominantly micaceous,
Ripple marks, cross-bedding, ana worm tracks indicate shallow
water environment, In this area the beds are unconformabdbly
overlain by coarse-graincd, feldspathic sandstone of the
Burgers Formation.

The Lal Valley is apparently underlain hy a faulted
asymmetrical syncline of the Sau Beds. In the southern
1limb, the Sau Beds conformably overlie calcareous grey shale
correlated with the Lagaip Beds, and on the northern side of
the valley, they are unconformably overlain by the Burgers
Formation,

The Tarua Volcanics immediately overlying the Sau

Beds in the Maramunl Valley have been dated as Tertiary

stage, and lenses of limestone in the older Lagaip
Béds 13 the Lal gorge also contain lower Miocene fossils,
The faunal content of the Sau Beds suggests that they were
deposited contemporaneously with the Tibinini Limestone,
although the lithologies of these two units which are less
than 10 miles apart, are completely differeht, The explanation
proposed is that the Tibininl Limestone was deposited
considerably farther south, and that compression across the
present—-day Lagailp Valley brought the two units into such close
proximity.

Tibinini Limestone (New Name)

The Porgera Valley 1is bounded on its southern and
eastern sides by spectavular limestone cliffs of the
Tibinini Limestone (Fig, 11). This unit underlies the
rugged karst topography of the McNicoll Range immediately to
the south, Outcrops of the limestone are in inaccessidble
country, Floaters found at the base of the cliffs, features
observed from a distance, and photo-interpretation form the
~basis for this description.

The Tibinini Limestone consists of about 3000 feet
of thick-bedded, fine-grained, grey-white limestone with
highly fossiliferous chalky bands, It was probably deposited
in a deep-water environment. The limestone conformably
overlies grey calcareous and black shale of the Lagaip Beds
in the Porgera Valley, but its relationships with the older
units along the Lagailp Valley are uncertain, To the south
of the McNicoll Range, the limestone apparently interfingers
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with and 1s overlain by mudstone and sandstone of the Yangi Beds,
A thin transition zone between the Tibinini Limestone and the
underlying Lagaip Beds consists of grey-green, fine-grained

marl and limestone and marks the bottom of the Tibinini
Limeston2s in the Porgera Valley.

Dr. Bik of the CSIRO Land Research and Reglonal
Survey collected two samples of limestone from boulders at the
base of cliffs in the Porgera Valley. Fossils in these
specimens were identified as being of the Tertlary f, - f
stage. An outcrop of marl on the Timandan-Tibinini “trac
sampled by Bik yielded middle to upper Miocene microfossils,
This latter specimen is believed to have come from below the
Limestone, During the present survey, lower Miocene ;
foraminifera were recognized in a floater of limestone, Since
the Lower Tertiary is apparently only very poorly preserved
in this part of New Guinea (Australian Petroleum Company, 1961)
a lower Miocene age has been postulated for the Tibinini
Limestone,

Tarua Volcanics (New Name)

Tarua Volcanics is the name proposed for a sequence of
predominantly submarine basic volcanics cropping out along the
"Sepik Fault", ghe name 13 derived from the Tarua River at
approximately 143°47' and 5°15'S, where these volcanics are well
developed, In the Kompiam area, Dow (1961) included these
volcanics at the top of his Kompiam Beds,

The volcanics generally conformably overlie the Sau
Beds, but a small angular unconformity separates the two units
in the Maramuni Valley. The Burgers Formation unconformably
overlies the volcanics, and basic to acid plutonic rocks of the
Timun Intrusives intrude the sequence in the Wale River,

The Tarua Volcaniocs crop out on the northern limb of
the Lal Syncline and form a continuous belt from the Ninimb
River in the east to west of the Burgers Mountains, The
volcanics are missing on the southern side of the Lal Syncline
and have probably been removed by faulting and erosion, prior to
deposition of the Burgers Formation in this area, The
topography along the outcrop is extremely rugged.

The section found in the type locality at the head
of the Tarua River is as follows:

Top

Thickness Description

750 feet Coarse-grained olivine basalt containing phenocrysts
of feldspar and interbedded with small lenses of
tuff,

1000 feet Coarse to medium—-grained thick-bedded tuff, with
minor conglomerate and agglomerate,

750 feet Basaltic pillow lava and agglomerate.
+500 feet Massive unsorted conglomerate containing rounded to
subrounded boulders and cobbles of basic volcanics,
and intrusives with a coarse-grained indurated matrix.
Minor sandstone and agglomerate,

Bottom



Figure 11: Cliffs of Tibinini Limestone in the
Porgera Valley. Mount Kaijende in
background .
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Dow (\1961) observed the following section near
Kompiam and estimated the thicknesses from aerial photographs.

Top
Thickness Description

3000 feet Mainly basaltic lava, tuff, and agglomerate, The
agglomerate contains angular fragments of basalt
end andesite up to 2 feet across in a tuff matrix; it
grades into a coarse-grained boulder conglomerate
with subrounded basalt boulders and cobbles in a
tuffaceous matrix.

1500 feet Mainly dark-coloured indurated conglomerate with
subrounded to rounded basalt cobbles and boulders
in a tuffaceous matrix, The conglomerate grades
into subordinate fine-grained basalt agglomerate,

Bottom

At the head of the Maramuni River below the Burgers
Mountains, 1500 feet of the bottom part of the sequence consists
of coarse-grained purple crystal tuff, green olivine basalt,
blue indurated agglomerate, and minor fine-grained indurated
grey mudstone and coral-rich tuff beds, Thin interbeds of
blue tuffaceous sandstone are ripple-marked, and minor local
unconformities are present in the sequence. The full
thigkness of the volcanics here is estimated to Be about 5000
feet,

The volcanicsrepresent a line of shallow submarine and
subaerial offshore volcanic ectivity similar to that found on the
northerm shore of New Guinea today.

Fossils at the bottom of the Tarua Volcanics in the
Maramuni Valley were dated as Tertiary f.- f2 stage.
Tertiary f.,-f, stage fossils were recognized near the bottom of
the Burgerg Fgrmation in the Sau Vglley and thus the volcanics
appear to be wholly limited to the upper half of the lower
Miocene, (Sample locality F 329),

(? )MIDDLE MIOCENE

Burgers Formation (New Name)

The name, Birip Beds was proposed by Dow (1961) for
shallew water, off-shore sediments lying in the Lai Syncline,
However, because the beds are poorly exposed near Birip, and
a good section of these rocks was mapped in the Burgers
Mountains, the alternative name, Burgers Formation is proposed
and this has been nominated as the type locality.

The Formation crops out as a north-west trending belt
in the high and inaccessible country of the Central Range.

The Burgers Formation is generally unconformably
underlain by the Tarua Velcanics, but in the east near the Lal
gorge, both the volcanics and the older Sau Beds are not
represented, and the Formation unconformably overlies the
Lagalp Beds. The top of the Formation was not observed at any
locality, but the rocks are covered by a thin layer of
Pleistocene volcanics in the Sau Valley.
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The section, partly measured and partly estimated
from air-photographs in the Burgers Mountains is as follows:

Top

4000 feet*¥ Estimated thin-bedded micacecus greywacke
containing shelly bands,

500 feet Coarse-grained tuffaceous sandstone, conglomerate
and coral beds,

1000 feet  Fine-grained micaceous greywacke,
300 feet Grey weef limestone
2000 feet® Coarse-grained blue tuffaceous sandstone
Bottom

The upper part of the Formation oonsists predominantly
of thin-bedded, mediuwm-grained, micaceous friable greywacke
containing calcareous horizons rich in badly preserved fossils.
The greywacke is immediately underlain by a zone of c¢oarse-
grained, tuffaceous sandsione, conglomerate and eoral beds.

The conglomerate contains large well-rounded boulders of basie
intrusives and volcanics set in a eoarse, tuffaceous, sandsione
matrix, Coarse-grained, eross-bedded, tuffaceous sandstone
containing a large percentage of ferromagnesian minerals
comprises the lowest part of the Formation, Beds of reef
limestone and tuffaceous sandstone riech in coral, bryozoan and
molluscan fragments are common in this seetion, The sandstone
forms a prominent scarp alcong the face of the Central range.

In the Kompiam area, conglomerate is predominant in the
upper part of the Formation, and is interbedded with thin
shale and siltstone, The conglomerate is indurated, and
consists of well-rounded cobbles and boulders of andesite and
basalt in a dark sandy matrix, Some clay beds with silicified
wood, and limenitic horizons which could be o0ld lateritie
profiles, were seen in the uppermost beds. These beds suggest
terrestial conditions during depositicn.

The lower part of the Formation includes argillaceous
sandstone, argillaceous ocalcarenite, and minor conglomerate.
The sandstone is generally light-coloured, friable, and
consists of well-rounded quartz grains in an argillaceous matrix,
but it ranges considerably from a black ealesareous, argillaceous
sandstone, to a cleaner and better sorted sandstone. The
calcarenite is coloured light cream and is composed of shell
fragments in a marly matrix. The conglomerate eonsists of
well-rounded pebblec and cobbles of andesite in a sandstone
matrix, Gypsum nodules and patches are fairly common in the
fine-grained sediments,

The Burgers Formation is uniformly folded along o
north-west trending axes: dips are seldom steeper than 60
and there is no apparent overfolding. In the Burgers Mountains,
the thickness of the Formation 1s estimated at about 8000 ft.
Dow (1961) estimated a thickness of at least 2500 feet in the
Kompiam area, and the presence of terrestial deposits in this
area can account for thinness of the Formation here,

The deposition of the Burgers Formation is regarded
as having taken place in a shallow-water, off-shore environment.
The vulcanicity represented by the underlying Tarua Voloanics
was in its dying phase during this time.
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Part of the intensely folded Yangl Beds consisting of
deep~-water mudstone and limestone to the south of the Lagaip
River is regarded as the time equivalent of the Burgers
Formation., Near Komplam, a lens of limestone 800 feet above
the bottom of the Formation yielded fossils of Tertiary f1- f2
stage, Miocene forams were also recognized in the type
section. The Burgers Formation is thus considered to be of
middle Miocene age,

PLEISTOCENE TO RECENT
Hagen Volcanics

Ward (1949) referred loosely to outcrops of basalt,
agglomerate, and volcanic ash on the Lai River as the !'Mount
Hagen Volcanics', Dow (1961) proposed the name 'Hagen
Volcanics' for the volecanic material deposited over a large part
of the Wabag area, The name is derived from the Mount Hagen
Range, which lies on the eastern margin of the map area and
consists almost entirely of these rocks,

The Hagen Volcanics were deposited on an extremely
rugged land-surface which was underlain by strongly foided
Tertiary marine sediments, Large areas of the volcanics have
been stripped off and the pre-volcanic topography has been
exposed.

The volcanic detritus of the Mount Hagen Range
apparently blocked the Lai.River below Wapenamanda, and created
shallow lakes and swamps along the Lal Valley upstream from this
locality. Several small focl of eruption appeared here late
in the vulcanism, and material from these vents was deposited
both subaerially and in lakes in the valley, A similar
environment existed in the Tichak valley. Small isoliated
volcanoes at Komplam, Linganas, and Kepilam, and larger centres
at the head of the Lai River east of Laiagam, and 16 miles
south-east of Laiagam (Fig.1) are believed to have appeared
late in the volcanic epoch, Ward (1949) mentioned outcrops
of andesite and basalt in the Timun River, and numerous boulders
of tuffs, agglomerate, and breccia in the Porgera Valley. The
former occurrence belongs to the Tarcu Volcanics of lower
Miocene age, but no volcanic rocks were found in the Porgera
Valley during the present survey.

The larger portion of material extruded during this
epoch was clastic and resulted in wnconsolidated ash and
interbedded basaltic agglomerate. The ash is generally buff-
coloured, has a variable grainsize and degree of sorting, and
was predominantly subaerially deposited, Cross~bedding, cut and
£fill structures, and graded bedding are common; and contorted
bedding and mino» faulting indicate penecontemporaneous slumping,
Both lateral and vertical grading of the ash was observed.,

Blocks of lava and bombs are numerous throughout the
deposits, and range in size from inches to 20 feet in diameter.
The larger ones show columnar jointing perpendicular to the
surface of the bomb, Pieces of wood and plant fragments
are abundantly scattered throughout the ash at certain
localities,

Basaltic agglomerate, interbedded with the ash deposits
near the centres of vulcanism, consists of large angular to
subangular fragments of basalt with lesser sandstone and shale
chaotically set in a coarse-grained unsorted matrix, Piedmont
aprons of the Mount Hagen Range contain mostly angular volcanic
detritus which ranges from true conglomerate to redistributed
outwash deposits,



18.
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