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EXPLANATORY NOTES- ON THE RAMU GEOLOGICAL SHEET

Compiled by

J.H.C._Bain & D.E. Mackengie

The Ramu 1:250,000 Sheet area is bouhded by latitudes 5° and 6° S,

2 of soﬁe of the most

and longitudes 144° and 145°30' E. It covers 17 600 km
;ugged country in Papua New Guinea, and includes the highest peak, Mount

Wilhelm (4509m), and a large area of flat swampy ground near sea level in the

} Ramu valley.

The main town and administrativeléentre in the area is Mount Hagen,
headquarters of the Western Highlands District{ Sur~district headquarters
of Minj, Tabibuga (Western-Highlands District), Kerowagi, and Gembogl (Chimbu
District), and patrol posts at Baiyer River (Western Highlands District),
Simbai, Bundi, and Usina (Madéng District),.and a number of.mission[stations
are the focal points of a largely subsistence rural population of about 300 000,

including about 2000 Europeans. The population is concentrated in the Baiyer-

_ Wahgi vglley area, the Chimbu and Asaro valleys, and parts of the Jimi valley.

Very few people live in the mountainous areas.:

\Mount Hagen (Fig. 1) is linked by an all;weather road via Goroka
(Karimui 1:250 000 Sheet area) to Lae on the coast, and by regular airline
flights to Port Horesby, Lae, Goroka, and several other towns. All-weather
roads also link Mount Hagen with Baiyer River, Minj, Banz, and Kerowagi, and
with Ialibu, Mendi, and Wabag southwest and weéf oflthe Sheet area. - lany
kilometres of secondary road in the Wahgi and Baiyer valleys in the southwest
give access to patrol posts, missiors, and plantations.. A road to Tabibuga
was completed almost entirely without the use of machinery in mid-1970. Many
secondary roads become difficult or impassable during the 6ct0ber to April wet
season, and some, such as the Tabibuga road, are only passablé_in 4-wheel-drive
vehicles or light trucks at any time. Most airstrips are served by scheduled

or charter flights from either Mount Hagén or Madang.
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Walking tracks are numerous,'but are élosely'spaced only in the
more populous area. However, no area is.totally devoid of trécks. The only
means of access to most ;reés not crossed by roads or traéks is he;icopte:.
Landings can be maderon river-gravel.banks,-and in.villages, gardens, and
clearings. ' 5

Food and most other supplies are avaiiable at Mount Hagen, and at
Goroka Jjust séutheast of the Sheet area. Lae and Hadang are the nearest coastal
supply centres. |

Local labour is readily available, and indispensable for survey work

in areas away from roads.

The weather in the area is dominated by_the northvwest trade winds which .
bring rain during October to April. Rainfall (Fig. 1) is gréatest on the highest
mountains and on the Hindward slopes. Moﬁnt.Hagen receives about 2500 mm of rain
per year which is a?out average for the Sheet area. Extremes range from sbout
2000 mm in the Asaro valley to over 5500 mm in the northwestern partrof_the Rdmu
Plains for example 5600 mm at Aiome (Fig. 1). Cloud cover over Mount Hagen
averages\about 80 percent; early morning cloud generallf thing by 9 or 10 a.m., and
then builds up again during early to mid—afterﬁoon (Table 8. McAlpine, 1970).

These conditiéns are typical of the whole Sheet area. Relative humidity at
Mount Hagen averages 88 percent at 9 a.m. and 67 percent at 3 p.m., and is

slightly higher in the dry than in the wet season (Tsble 7. McAlpine, 1970).

Diurnal variation ranges from between 21° and 32°C in the Ramu plains to below 0o°

and about 18°C on the summit of Mount Wilhelm where frost is commoun and snow

falls occasionally. In HMount Hagen town (1600 m above M.S.L.) the diurnal
temperature range is between 13° and 24°C, Temperafures are alightly higher

in the southeast along the VWahgi valley, and at Baiyer River 45 km to the north

‘they are about 3°C higher. . The climate of the ares is further discussed in

the Explanatory Notes to the Karimui 1:250 000 Geological Series Sheet.
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-~ Much of the fheet area is cévered by tropical rainforest, iow montane

and montane forest, generally with a fwo-layered canopy. 'Varietieé of beech
(mainly Nothofaggs) and oak preddminate in the more hilly country, with some
scattered patches of copifers{ Pgn@ggus palm is common above 2200 m. The
Raﬁu valléy is mainly grassland and low scrubby forest with areas of larger
trees and swampy areas. Many valleys in the Imbrum-Marum"Rivers.area are partly
cultivated, and there are areas of secondary growth. | Many areas in the Jimi
valley and most of the Chimbu River and Asaro River valleys are extensively
cultivated, and areasiof secondary growth and Casugring_groves are common.
The Wahgi River and Baiyer River valleys are partly grassy and partly cultivated.
with numerous stands of conifers and some eucalypts around the_gardens, particularly
in the Mpunt Hagen and Asaro areas. Areas of’ alpine tussock, moss, bracken, and
lichen occuf on the highest peaks such as Mounts Wilhelm, Kworu, Hefbert, Udon,
Hagen, and Sigul Mugal. The highest parts of these peaks are mainly bare rock,
or rock covered by lichen and moss; frost-shattering has affected a large -
area on Mounts Wilhélm and Kworu. - ' -

These notes and tﬁe accompanying map are based on field work carried
out by BMR geolog{sts from 1956-to 1970. The geology of the area northeast of
the Ramu River has been taken from maps prepared by the Continental 0il Company
of Australia Ltd. in 1970, supplemented by airphoto imterpretation at BMR.

The topographic base map for that part.of the Sheet area south of
5%45'S was prepared for Division of National Mapping 1:63 360 planimetric series
preliminary edition maps enlarged to 1:50 000 scale. A small area around Mount
Hagen is covered by a surveyed and cintoured. Army map at 1:50 000 scale; The
extreme northwest corner of the map.is based on an uncontrolled side-looking radar
imagery mosaic. The Ramu River area is based on a poorly controlled Army
Survey Corps 13250 000 base map, corrected in places by information from gerial
photographs. The remainder of the Sheet area was compiled by BMR at 1:50 000
scale from sem}éontrolled aerial photograph slotted template assemblies and some

radar imagery.
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Most of fhe Sheet area is covered by aerial photographs taken by
Adastra, QASco, STOL, and the RAAF. Wi TASET pholowenhs Vare Token ot &
height of 4500 m with a 152-mm focal iength lens? the remainder'frém 7600 m.
Photographs are genefally of good quality though some of the Adastra phbtos
taken in 1957 show few of the roads and other cultural details now present.
%

Geological interpretation and base map preparation are impaired by the presence
on the photographs of patches of~clouds; scale differences in areas of high

relief (up to 2000 m), and variation in the flight altitude. A large part of

“the northwestern quarter of the Sheet area, and a small area in the Jimi-Wahgi.

divide are covered by side-looking airborne radar imsgery flown by Westinghouse-

Raytheon for the Department of the Army in 1970.

Previous geological investigations

The first geologist to visit the Ramu Sheet area was E.R. Stanley who,
in 1920, sailed up the Ramu River as far as Aiome, and noted pebbles of plutonic
metamorphic, and seéimentary rocks (Stanley, 19225*. N.H.‘Fisher, Government
Geologist for the Territory of New Guinea, visited the Mount Hagen area_in 1937
to inspect the gold prospect area at Kuta._n K. Washington Gray collected fossils
at Mingeﬁde in 1939, and in the same year Noakes (1939) made a geological
reconnaissance of the Wahgi valley and measured a section in the Chimbu River and
adjacent Wahgi River. A geological reconnaissance of the Mount Hagen area was
nade by Ward (1949), and in the same year, G.A.V. Stanley, K.M. Llewellyn, and
M.F. Glaessner visited the Kubor Range Wahgi valley area‘(Stanley, 1950) .

Edwards & Glaessner (1953) made a petrological study of specimens collected by
Fisher, Noakes, Stanley, Llewellyn, and Glaessner. | |

F.K. Rickwood surveyed the'Wahgi valley, the lower slopes of the Kubor
Range and the Mount Wilhelm/Jimi/Wahgi divide area; gnd the Mount Hagen/Baiyer
River area from December 1950 to March 1951 and from December 1952 to March

1953. Mapping was done with the aid of chain, compass, and abney level, or

‘pace and compass, as there were no base maps or aerial photographs.' With the

. aid of work by Noakes and Edwards & Glaessner, Rickwood established the basic

stratigraphy of the area (Rickwood, 1955) .

* Geologiste of Island Exploration Co. Pty Ltd.in 1937 & 1938 mapped in the area
between the Ramv. River zand Medang
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- Regional mapping by BMR started in 1956 in the headwaters of the
Asaro River and the Mount Otto area (McMillan & Malone, 1960). D.B. Dow (1961,
1962) reconnoitred the Saﬁ River and Jimi River areas in 1961-62, and Dow & ,

Dekker (1964) mapped the upper Jimi valley in 1962. In 1966 a BMR field party

- led by Dow visited the Yuat River area by jet boat. In 197 J.H.C. Bain made

a geological reconnaissance of part of the Schrader Range in the north (Bain,
1967), and in 1967 Bain and R.J. Ryburn mapped an area around Tabibuga. The

area south of 5°45'S was mapped in detail by Bain and others (Bain et al., 1970),

-and the remainder of the Sheet area - the Jimi-Wahgi divide, Baiyer River, and

upper Yuat River areas - was mappedin 1970 (Mackenzie & Bain, 1972).

Reiner (1960) described glacial features on Hount Wilhelm. Further
work on thé samples examined by Edwards and Glaessner (1953) was published by
Crook (1960) who discussed diagenesis in the Wahgi valley Mesozoic sedimentary
sequency. CSIRO conducted a_sufvey of land systems, soils, vegetation, and-

geology of the Wabag-Tari area in 1960—61 (CSIRO, 1965). This area included

part of the western side of the Ramu Sheet area. A similar survey by CSIRO-

. in 1968-69 covered the Wahgi, Baiyer, and Asaro valleys, the northern Kubor

Range, and part of the Wahgi-Jimi divide (CSIRO, 1970).

Geolpgists of the Continental 0il Company of Australia Ltd mapped the

area northeast of the Ramu River in the course of petroleum exploration (1965-1969).

| Jakes & White.(1969) published analyses of five specimens from the
fount Hagen volcanic complex, and their conclusions as to the origin of the_
Hagen Volcanics were questioned by Johnson et al. (1970, 1971).

Specimens frbm the Kubor Granodiorite, Kimil Diorite, Bismarck
Intrusive Complex, the Lower Jurassic unamed intrusives (Jlu; previously
called Urabagga Intrusives), and the Yaveufa Formatiom (previously called Daulo
Formation) have been isofopically dated by R.W. Page (Page, in prep; Page &

McDougall, 1970 a, b).
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PHYSIOGRAPHY

The main physiographic divisions are shown-in Figure 2. Most of

the Sheet area lies within the central mainland cordillera and has an elevation

- of 1500 to 3000 m with several peaks reaching 3500 to 4500'& above sea level.

The southwestern edge of the Ramu Plains at about 50-100 m above sea level,

defines the northern limit of the cordillera. The low hills northeast of the

Ramu Plains are the northwestern end of the Saruwaged;Finisterre Mountains

block east of the Sheet area (Madang 1:250 000 Sheet area).

The Ramu Sheet area may be divided into the following physiographic

divisions:

1. . Highland Mountaiﬁs _ ' '
a) Kubor Range
b) Jimi-Wahgi divide
¢) Bismarck and Schrader Ranges
d) mountains‘south'of the Yuat River
e) intermontane falleys
f) volcanic landforms
2. Lowland Hills

s Lowland Plains & Alluvial Fans

Highland Mountaing

Most of the area is above 1000 m and consists of rugged and

extremely rugged mountains.with no single characteristic drainage pattern, and

a diversity of landforms. Most of the area consists of rugged low mountains

and hills with irregular branching ridges and a deeply incised close dendritic

pattern of V-shaped valleys. In some areas there are well developed strike

ridges and dipslopes and a structurally controlled rectilinear pattern of

valleys.

Slit gorges and waterfalls are common.
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| The Kubor Range in the soutﬁ is an anticline of rﬁgged mohntains _'

rising to rocky peaké up to 4000 m above sea level; these are devéioped on
resistant residual patches of Triassic Kana Volcanics and the underlying
granitic ana metamorphic-coré of the Kubor Anticline. Thg foothills are
dominated by prominént dibslopes of Jurassic and Lower Crefaceous sediments.

The Bismarck Range and its norfhwestern extension the Schrader Range
are dominant topographic features. The southern limit of -the Bismarck Range
-is marked by the Chimbu Limestone scarp bordering the Wahgi valley. North
of the scarp a series of northwesterly-trending limestones strike ridges rises
to over 3000 m and mergés into fhe Wilhelm Massif and the lower plafeau—like
mountain block to the east of Mount Wilhelm. A lérgp part of the summit area
of Hount Wilhelm has been glaciated, leaving well developed cirques, U-shaped
valleys, tarns, moraines,land ragged rocky peaks. The fall from Mount Wilhelm to
the Ramu Plains is steep, dropping from 4509 to about 300 m in %0 km. From the
Wilhelm Massif, the Bismarck Range extends along the southwestern sidé of the
Ramu valley to the northern boundary of the Sheet where it swings to form
the Sch:éder Range which divides the Jimi aﬁd Sepik valleys. The range is
rugged, heavily wooded, and cut by large fault-controlled Qalleys trending
northwest (Bundi Fault Zone, etc.)

The Jimi-Wahgi divide extends from near Mount Wilhelm west to the

Mount Hagen-Baiyer valley area. It consists of moderately deeply dissected

"mountains up to 3500 m (Mpunt Udon), and includes several low passes (about

2300 m) which afford access from the Wahgi valley to the Jimi valley. On the
northern side, the divide drops gradually to the Jimi valley; and is
characterized by rounded bifurcating ridges, rounded hills, dip-slopes,

and fault-controlled valleys. The southern side drops steeply‘fo the Wahgi
valley and, with the northweétern side, is characterized by prominent north-

dipping dip-slopes and large valley-forming faults striking west-northwest.
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The low mountains sQuth of the Yuat River are rugged and héve_a‘

" dominant dendritic drainage pattern developed on the Maramuni Diorite, which

forms the core of the rahge. Some dip-slopes are developed in the folded
Mesozoic sediments on the northern and southern sides.
The intermontane valleys include the Wahgi, Baiyer,, Nebilyer, Tambul,

Asaro, and Jimi valleys. The Viahgi, Baiyer, and Tambul valleys are broad,

~ flat-floored, grassy, and flanked by hummocky volcaric rocks which separate

them from the Hagen volcanic complex. The lower (southeastern) bart of the
Wahgi valley is lafgely covered by thick alluvial fan deposits which have been
deeply dissected by the Wahgi River and its triﬁutaries. Its upper (western)
end is covered by volcanic and lacustrine sediments through which partly buried
hills of~Mesozoic and older rocks protude. . | i
The floor of the_Baiyer'valley is covered by lacustrine and alluvial
sediments which, over most of the valley, overlie volcanic debris and lava from
Mount Hagen. Apart from the Baiyér River gorge, which cuts through volcanic
rocks a; the northern end of the valley, the Baiyer valley is flat and grassy,

with slightly entrenched meandering streams. The Nebilyer valley, like the

western end of the Wahgi valley, is floored by moderately to deeply dissected

‘volcanic rocks sloping gently south away from the Hagen Range.

Only a small part of the northern end of the Asaro Valley falls
within the Ramu Sheet area; it has been almost entirely cleared.of forest
and ig floored by moderately dissected alluvial fan deposits which slope gently
to the south. The Jimi valley is a large area of subdued relief between the
Jimi-Wshgi d'ivide and the Schrader Range. The topography is dominated by
northwesterley-trending valley~forming faults (especially the Jimi Fault Zone).
Damming and subsequent infilling of the valley by Hagen Volcanics caused
flattening of its northwéstern end.

Volcanic landforms are superimposed on the Highland Mountains, The

Hagen Range volcanic complex and the hills to the north and south form the
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western margin of the Baiyer,”Nbbilyef, and Wahgi valleys. To the south, a

'prominent limestone scarp marks the western margin of the Nebilyer valley and to

the north are rounded hills of a large Mesozoic-Tertiary inlier in Hagen

Volcanics.

" Lowland Hills _ "

In the northeast corner of the Sheet area are the Ramu Hiils,
characterized by a dense dendritic drainage pattern developed on soft, very
gently folded sediments. These hills, though only 30 to 250 m high, are steep
and rugged. Streams meander across some broad flat alluvium-filled valleys. |
Lowland Plains gnd Alluvial Fans |

_The northwestern margin of the Bismarck-Schrader fange is an abrupt
fault-controlled change in topography. Dissected alluvial térraces gnd alluvial
fans flank the range and extend northeast to the flat alluvial flood plains
of the Ramu River.
braingge l

The southern part of the Ramu Sheet area (Wahgi valley, Nebilyer valley,
southeastern Hagen Range, Kubor Range, and southern fall ofAthe Jimi-Wahgi
divide) is drained by the Wahgi and Nebilyer Rivers into the Purari systems
of the Karimui Sheet area to the south. The remainder of the areé is drained
to the northwest via the Yuat River into the Sepik system and north via the
Ramu River to the sea. The main tributaries of the Yuat River are the Baiyer,
Lai, and Jimi Rivers. The Imbrum, Marum, Simbai, and Asai Rivers are the main
tributaries of the Ramu River. - Drainage of the low hills northeust of the
Ramu River is eastward and northward to the sea via £he Goéol, Sogeram, wanang,
and other rivers. The northern fall of the Schrader Range drains into the
Sepik River.

Deeply incised radial drainage characterizes the Hagen Range and
extends south into the Nebilyer valley and east into the upper Wahgi valley.

Farther east the middle reaches of the lahgi River meander along the flat-floored
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valley and the lower reaches are alightly incised. Drainage in the upper and

middle Jimi valley is irregular or follows faults or bedding in -deep-V-shaped

valleys. The lowef-reaéhes ofﬁthé Jimi River are alightly to moderately incised
with some meaﬁders entrenchéd iﬁto alluvium and volcanic material. Drainage
is mainly dendritic in the area between the Lai and Yuat Riwvers farther west.
In the southern Bismarck Range, much of the drainage is'controlled by faults:
and joints of the Bismarck Intrusive Complex. Farther north in the Bismarck
Range and in the Schrader Range, large fault zones control much of the drainage.
B The Ramu River meanders over an alluvial plain, and to the.northeast;
streams have é fine dendritic drainage pattern grading into entrenched meanders
downstreanm.

ﬁost streams-in the Sheet area (apart from the ﬁahgi, Baiyer, and lower
Jimi valleys), especially those flowing northegst into the Ramu River, are steep,
fast-flowing, and boplder—strewn. They are generally deeply incised into

valleys with sides sioping at 25° to 60°. _ _ e

.
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STRATIGRAPHY
- The stratigraphy is summarized in- Table 1.

PALAEOZOIC

UPPER PALAEOQZOIC

Omung Metamorphics

The age of the Omung Metamorphics is unknown because the rocks are
ﬁnfossiliferous and have not been dated isotopically. However, they must be
older than the intruding Kubor Granodiorite which has been isotopically dated

at 244 n.y.

UPPER_PERMIAN

Kubor Granodiorite

The Kubor Granodiorite is unconformably overlain by the fossiliferous

Permian-Triassic Kuta Formation. Although a large number of isotopic age

Aty Npmen, vy e b
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determinations by the K-Ar method indicate an age of 215-220 m.y., the Rb-Sr

age of 244 m.y. seems more probable.

UPPER PERMIAN TO LOWER TRIASSIC

Kuta Formation

The Kuta. Formation consists of remnants of reef limestone resting
unconformably on granitic and metamorphic basement. The limestone is.
characteristically dark grey, slightly recrystallized and silicified, and there-

fore very hard and tough in places.

MES0Z0IC

Goroks Formation

The Goroka Formation consists of low to moderate graae (1ow pressure)
regional metamorphic rocks of ﬁnknown age. It is probably the metamorphic.
equivalent of some, or all, of the Mesozoic formations exposed on the flanks
of the Kubor Anticline. For example, rocks in the &saro valley, especially
near Asaro village (Karimui Sheet area) are similar to the sheared Upper
Triassic Kana Volcanics in thé Chimbu valley and are intruded by Lower Jurassic '
granitic stocks (180—190 m.y.). Other parts of the formation are similar to
the Upper Cretaceous to Eocene Asai Shale. Structural and petrological
properties of the metamorphics (McMillan & Malone 1960) indicate that there
have been at least two periods Qf metamorphism,. Preliminary Rb-Sr data indicate
that metamorphism occurred about 20-35 m.y. ago (Page, in prep.). However a
pre-middle Eocene metamorphism must also have occurred because outside the Sheet
area the formatiqn is unconformably overlain by unmetamorphosed middle Eocene
and younger sediments.

MIDDLE TO UPPER TRIASSIC

Yuat Formation

The formation is well exposed only along the Yuat River in the Wabag
and Ambunti Sheet areas. It is faulted against Lower Cretaceous Kumbruf

Volcanics and apparently unconformably overlain by possible Lower Jurassic
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Balimbu Greywacke. The younger (Carnian—Norian) part of the formation is of
the same age as the Jimi Greywacke about 100 km to the southeast in the

headwaters of the Jimi River.

UPPER TRIASSIC ' e %
Jimi Greywacke

According to Dow & Dekker (1964), the greywscke is medium-bedded
and contains thin interbeds of dark grey shale and siltstone. It does not
crop out in the Kubor Anticline and it is presumed tkat it does not extend
southwards beiond the Jim15Wahgi divide.

The Kana Volcanics crop out along the Jimi-Hahgi divide from fhe

headwaters of the Jimi River.to the Sai River and along the Jimi and Yuat

Rivers.- Leés.extengive oufcrops are present 4 km west of Baiyer River and-
in the glack Hill aréa north of Mount Hagen. The sedimentary rocks are most
common in the headwaters of the Jimi River and in the Chimbu valley near
Gembogl wheré the type sectibn is located. The formstion attéins its maximum
thickness of about 2500 m in the Jimi-Wahgi Divide. Tq the northeast and
southwest the formation thins and is only 600 m thick in the Kubor Range.

LOWER JURASSIC - UPPER CRETACEOQUS

Wehgi Group

Up to 7300 m of shale, siltstone, sandstone, and subordinate volcanics
and limeétone were deposited in the Kubor Range area after erosicn of the Kana
Volcanics. These rocks have been divided into five formations each of which
thickens oufwards from the core of the Kubor Anticline, which was emergent from
Triassic time onwards.

The fife formations are nowhere seen together in stratigraphic order,
owing to the structural complexity of the area. Observable sequences above the

Triassic Jurassic unconformity are shown below:

>
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Kol Syncline * . Kubor Anticline " Lower Jimi valley
Upper Cretaceous : ‘ Chim Formation
Lower Cretaceous FKondaku Tuff " Kondaku Tuff
Upper Jurassic Maril Shale Maril Shale _ "Maril Shale

Middle Jurassic Mongum Volcanics

Lower Jurassic Balimbu Greywacke Balimbu Greywacke

The apparent absence of Maril Shale between the Balimbu Greywacke and
Kondaku Tuff in the syncline 10 km northeast of Banz is probably due to the
paucity of data in that area.

Correlatives of the Wahgi Group are the Feing and Kuabgen Groups

(Blucher Range Sheet érea) and the Om Beds (Wabag and Blucher Range Sheet area).

Other formations or beds that are wholly or partly equivalent to the various
constituent formations are discussed below (Fig. 3%).

Although there sre ammonites of Sinemurian - Pliensbachian age at

several localities in the Balimbu Grevwacke, notably in the type section in
Balimbu Creek, west of Manu village (Kol Syhcline), the greater part of the
formation is unfossiliferous and thus of uncertain age. Mapping of Balimbu
Greywacke along the Jimi-Wahgi divide and north of the Lai River is based
solely on lithological and stratigraphic corrections.

The ?Middle Jurassic Mongum Volcanics appear to be restricted to the

&icinity of the Kol Syncline.

The Upper Jﬁrassic Maril Shale rests unconformably on the Omung
Metamorphics, Kubor Granodiorite, Kuta Formation, and Kana Volcanics in the
Kubor Anticline. Elsewhere it is conformable on Balimbu Greywacke or Mongum
VOléanics. The weathered surfaces of the calcareous shale and siltstone tend

to disintegrate into small angular chips resulting in characteristiC'Ehummocky,

TG



dated by the Rb-Sr method at 180-190 m.y. (Page in prep.).

14.
crumbling outcrops. Another distinctive.featuréais the two well developed
sets of joints at a.high angle to bedding and to each other. Diagenetic
mineral asgemblages characteristic of the Kondaku Tuff are mostly absent,
probably because of the high CaCO3 content.,  Although the type section is » =

along the Wahgi River south of Kundiawa (Karimui Sheet area) the beds are more

‘accessible and more easily studied in the Maril River area.

The Lower Cretacegﬁs Kondaku Tﬁff overlies the Maril Shale with
local slight unconformity and transgreéses it in the Kuﬁor Anticline. The
base of the formation is taken as the first major sendstone, greyﬁacke; or
volcanolithic bed above the Mglaiomaoriéa beds. - Those parts of the voicanolithic
sediments that have been buried to depths of 4500 m or more contain prehnite,
pumpellyite, zoisite, and calcium zeolites.. :The formation.grades PPWards into.

the Upper Cretaceous Chim Formation. In the Ramu Sheet area the formation is

confined to areas near the Kubor Anticline and the Lai valley west_qf Baiyer
River, In the Karimui Sheet area to the south, the formation is much more
extensive. Ammonities and other macrofossils are present, as well as

Foraminifera.

LOWER JURASSIC?

Unnamed granitic intrusives that intrude the Goroka Formation near
Urabagga Hill and Assaro village (Karimui Sheet area) have been isotopically

UPPER, JURASSIC?

Kompiai Formation

Phyllitic and schistose fine—érained calqareous sediments, of the
Kompiai Formation are correlated with the Upper Jurassic Maril Shale. Fossils
are scarce and indeterminate. Howevef, ammonities indioate a_ﬁesozoic age and
brachipod moulds resemble ‘the Upper Jurassic lMalavomaorica malayomaorjta.
Stfatigraphic relations are not clear, but it appears to coﬁkormably uhderlie

Kumbruf Volcanics, and is faulted against Triassic beds, and intruded by the

Miocene Oipo Intrusives.
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LOWER CRETACEOUS?
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.Unnaméd Intrﬁsives

Dykes and sills up to 30 m thick-infrudiﬁglhgii_shale-in the area - '_;“ :7
northeast of Mount Hagen town may be related to the middle Miocene Kimil
Diorite, or they may be contemporaneous with the Kera Sill (Kafimui '

Explanatory'Notes) which is possibly Lower Cretaceous.

Kumbruf Volcanics

The Kumbruf Volcanics may be_corfelated on lithological similarities

_with the Lower Cretaceous Kondaku Tuff which lies to the south. . Alternatively

it may be Upper Cretaceous. There are no identifiable fossils. .

MES0ZOIC - CAINOZOIC

- UPPER_CRETACEOQUS TO EOCENE

Asai Shale

" Although the Aséi Shale is predominantly Upper.Cretaceous to Eocené,
fault-bounded beds of Oligocene to lower Miocene age (Te stage) are present:at
twd localities in the Bundi Fault Zone northwest of Bundi; they have been |
mapped as Asai Shalé, 5ut on the basis of iithological similarity and poésibly
similar age they may bg correlatives of the Wulamer Beds to the northwest.
Numerous acid to basic intrusives cut the Asai Shale, but only the larger bodies
are shown (Gipo Intrusives). The beds are contorfed and strongly fgglted.

CAINOZOIC

' MIDDLE EOCEHME TO LOWER OLIGOCENE (T83 to Te)

Nebilver Limestone

The Nebilyer Limestone contains only sparse undiagnostic planktonic

foraminifera, but can be confidently correlated with the Chimbu Limestone.

o—————

It unconformably overlies the Chim Formation and is conformably overlain by the
. r
% E * W

Miocene Aure Beds. _ .

Chimbu Limes tone

The Chimbu Limestone formé prominent fault-bounded hogbacks southeast

of Kerowagi. It overlies the Chim Formation uncohformably (para-conformably);
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it is overlain unconformably by the Movi Beds. - Within the Sheet area the
limestone is tightly_folded and strongly faulted into a number of subparallel
ridges, but to the southeast (Karimui Sheet area) only one strike ridge of

limestone is present.

OLIGOCENE? to LOWER MIOCENE ?

LOWER to MIDDLE MIOCENE (Upper Te to lower Tf)

Unnaméd beds Tlm (referre@ to as Mena and Mebu groups in various oil
explofatibn reporté) are the oldest exposed beds in the Ramu Basiﬁ. They
comprise marine sediments and subordinate volcanics. |
OLIGOCENE? |
Wulamer Beds

The Wulamer Beds are correlated with the older part of the unnamed

Oligocene? to lower Miocene? beds northeast of the Ramu River. They are

contorted, metamorphosed up to greenschist facies, and strongly faulted, but

a regional dip to the northeast is clearly discernible.

UPPER_OLIGOCENE ‘to MIDDLE MIOCENE (Te to Tf)

Aure Beds
The Aure Beds paraconformably overiie the Nebilyer Limestone and are
extensively overlain by Quaternary volcanics, especially‘Holocene?.ash.7 The

beds are discussed further in the Karimui Explanatory Notes.

Movi Beds

In the Sheet area the Movi Beds are confined to.the Bismarck Fault
2one and are strongly faulted. In the Karimui Sheet area they are much
thicker and more extensive (see Karimui Explanatory Notes). They are
cgrrelated with the upper Te to lower Tf part of the shallow-water clastic

sediments of the Aure Beds.

MIDDLE MIOCENE A . ;

Yaveufa Formation

The lavas of the Yaveufa Formation range in composition from highly
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potassic undersaturated oiivine basalts to high-potassium.hornblende-pyroxenef
andesites. _ The formatlon contains Lower f foramlnlfera in 11mestone lenses, .

and samples of lava have ‘been dated 1sotop1ca11y at 12 5 to 15 m.y. (Page, 1971)

Maramuni Dlorlte

The large area of 1ntru51ve rocks in the northwest corner of the
sheet area is part of a large bathollth whlch together wlth several other
large plutons west of the sheet area was named Maramunl Dlorlte by Dow et al.

(In press) Within the sheet area, the bathollth is composed of granodlorlte,

. monzonlte, and gabbro, ﬂut by mlgor dolerlte, andesite, and porphyrltlc diorite

and micriodiorite dykes. .

xWithin the Ramu Sheet area Haril Shale is the youngest formation
intruded by the Maramuni Diorite which has been isotopically dated as middle
Miocene (Page ih.prep.). | |

Kimil Diorite

~Im severallplaces, notably in_the headwaters of Banz Creek, the

Kimii Diorite is extensively altered to chlorite, actinolite,_potash feldspar,

and prehnite. It intrudes Maril Shale and several older formations, and has been
isotopically dated as middle Miocene. This age agrees with the age inferred from
the similarity betaeen Kimil Diorite and Oipo Intrusives, which'intrude Asai
Shale, and with the tectonic setting of the intrusions (Bain et al., 1970).

rIron and copper sulphide minerals occur widely .in the Kimil Diorite,

notably in Apin and Marramp Creeks, tributaries of the Tsau River, where they

‘are essociated with molybdenite and gold. Gold also occurs in Banz Creek.

Bismarck Intrusive Complex

The large batholith in the southwest corner of the Sheet area consists

of gabbro, diorite, and mangerite in its western and northeastern portions,

'granodiorite tonalite and rare granite elsewhere. Ultrmnaflc rocko,rf

.

including pyroxenite hornblendite, peridotite, dunite, and anorthosite occur

on Mount Wilhelm (McMillan & Malone, 1960). The batholith is characterized
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by‘a strong joint pattern easily discernible on aerial photographs; The
dominant joint éet trends southﬁest,>§arélle1 to the regionai tectonic strike.
Complementary sets strike nbrth—ﬁortheast and.north-ﬁorthwest. : |

The complex intrudes Gorokg Metamorphics, Kana Volcanics, Jimi
Greywacké, Kumbruf Volcanics, and Asai Shéle, Sulphidé minerals;rﬁéinly
pyrite, chalcépyrite, and sohe molybdenite are sparsely disseminated through
the basic rocks in the Mount Wilhelm area, and form significant disseminatedv

and fissure-filling in the Yanderra area.

" Oipo Ingruéives

Like the Kimil Diorite, the Oipo Intrusives crop out as a number
of small stocks, with associated dykes, in the Jimi valley and northern

Bismarck Mountains. Rock types, which were described by Dow & Dekker (1964),

' areAcomplexly'interrelated with several generations of.dykes of different.

~rock types cutting the original intrusion which, in the case of Mount Oipo

stock, has been almost completely obscured.

_In one'are;.the Oipo Intrusives intrude Asai Shale, which is Upper
Cretaceous to Eocene and péssibly Te stage, and the intrusives have been
isotopically dated as middle.Mibcene. Hence they.are probably genetically
related to the Bismarck Intrusive Complex and Kimil Piorite.

Disseminated pyrite and pyrrhotite are common, especially in thé
gabbro; disseminated chalcopyrite occurs in the Marum River, 5 km southwest

-

of Marum village.

. Marum Basic Belt

A large mass of gabbroic and ultramafic rocks on the western side
of the Ramu valley was mapped and named by Dow & Dekker (1964). The northern
half and southérnmost parts of the mass consist of hyperstheng augite gabbro
and lesser norite, veined by anorthosite and gabbro pegmatite. Olivine
: ¢

occurs in some parts of the ‘gabbro, and chromite is a common accessory' mineral.

Banding is conspicuous in some parts of the'gabbro. Ultramafic rocks crop
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' out in the HMarum Rlver Bala Rlver area.

. Ramu valley.'
. and in the Marum River Baia River area.
.. middle Miocene.

* Benembi D10r1te " '_ o

which have produced gold mlnerallzatlon in the Kondahx Tuff.

- Intrusive relations are complex, with most types intruding one another.

| porphyries and their,host rocks;

-

All gradatzons from fresh dunlte to

-_ serpentinite, and pyroxenlte are the orly rock types descrlbed from thls area.

The dunlte contams chromite, and the pyroxenlte is mde up of elther hyoerstheno

and chromlte, or enstatlte, auglte, and hypersthene.

The Marum Basm Belt is. bounded on 1ts westan side by the S1mba1

,Fault, and on its eastern side by Plelstocene to Holocene alluv:Lum of the

It intrudes Kumbruf Volcanics and Assi Shale at its northern end,
The _Ege ~of emplacement is prohahly

Lpart from dissemlnated chromlte, laterltlc nickel depos:.ts developed

: . over a large part of the ultramaflc body are the only features of economlc

importance .

UPPER MIOCENE L P e R e g

-7

~ A small stock of Benemb1 Dlorlte 1ntrudes Kondaku Tuff 7 km southeast
of Hount Hagen town' 1t may be related to dykes in t&e Kuta area to the east
The Benembi
Diorite is thought to be related to the upper l‘filocema° Michael Diorite (.Bain.
et al., 1970), or perhaps to the middle Miocene Kimil Diorite. |
Unnamed Intrusdves Tou ) ' . -

In the Yanderra area, 10 km of Bundl on the mortheast side of the

_ Bismarck Intrusive Complex ,. niddle Mlocene granodlonte and tonallte are

intruded by a large number of mineralized stocks and dykes of upper Miocene age.

There
has '.b_een- considerable alteration and potash metasomalism along fractures in the
disseminated and fissure—filling copper

. [ 4 .
molybdenum_and other base metal sulphides are associzted with this alferatiom.
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. PLIOCENE (Tpo)

Oubg Beds

The Ouba Beds are extensive in the Ramu Basin and are correlated with
similar Pliocene beds in the Sepik Basin (Torricelli Mountains).' Gas-seepages
occur along several folds and fractures in the beds. The beds are the subject

of continuing petroleum exploration.

QUATERNARY
PLEISTOCENE |
Unnaméd:poorly consolidated marine sediments (Qf) conformably oferlie
the Ouba Beds in the Ramu Basin.
Giluwe Volcanics -
Most of the floor of the Tambul valley in the south west chner éf the

Sheet area is covered by debris from Mount Giluwe, 12 km to the west-southwest.

- The debris consists mainly of basaltic to andesitic agglomerate and derived

sedimen;s, and is interbedded with and overlain by the Tambul lake beds and
alluvium of the Kaugel River. - Mount Giluwe is Pleistocene to Holocene in age
(Blake &\LBffler, 1971; D.H. Blake, pers. comm. 1971); some activity may have
taken place as recently as 1000 years ago.
Hagen Volcanics

The Mount Hagen Rangq_is a composite stratovolcano which consists of
eroded calderas in the southern and central parts, and a smaller, younger
composite cone in the north. The northern cone has a summit crater which has
its western side eroded away, and a smaller crater oﬁ'its northern side. The
rocks are dominantly lava, agglomerate, and ash in the Range itself; and tuff,
ash agglomerate, massive lahar deposits and volcaﬁic b;ggg}g, and derived
sediments in the surfounding aprom,  The'deposits vhich extends nort?ralong

the Yuat River are massive, coarse to extremely coars volcanic breccia.
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The lavas are massive, come vith vesiculaf or frggmented'tops, and
range from high-K oiiviné basalt (shoshonite) to high-K high-Al basalt, high-K
andesite, and dacite.

Volcanic focks from thg Hagen complex are interbedded with lake beds
and'alluvium in the Wahgi and Baiyer valleys. Tuff, probably from Mount Hagen;
has been found in a bog on Mount Wilhelm (G. Hope, ANU, pers. comm. 1971).

This evidence, the state of preservation and the fact that Mount Hagen has been
glaciated in the Pleistocene (CSIRO, 1965; Lgffler, 1972) indicate a
Pleistocene to Holocene age. Unconsolidated moraine and fluvioglacial gravels
(Qu) are confined to the glaciated areas of Mount Wilhelm and Mount Hagen.
fartly dissected unconsolidated lake sediménts (Q1) form extensivé flat
areas in the intermonfane valleys; Tambul, Baiyer, and Wahgi (Ramu Sheet area)
and Goroka (Kariﬁui}Sheet area). The sediments interfinger with extensive
alluvia; fans (Qf) ﬁhich are also present in the Jimi and Ramu valleys.
The fans formed at the base of mountainous terrain during a short period of
accelerated erosion during the Pleistocene. However, many are still active
aggradafional landforms and both lake sediments and alluvial fans are partly
veneered with Holocéne alluvium, Only the largest scree deposits (Gs) have
been mapped; they consist of rbck—fall debris mixed with so0il beneath limestone
cliffs and landslip and outwash rubble at the base of steep slopes.
Holocene

Alluvium (Qa) consisting of clay sand, silt, gravel, and some peat
and soil is present throughout the Sheet area, but is most extensive in the Ramu
and Wahgi valleys. It forms river terraces, flood plains, valley fill and

alluvial plains over lacustrine sediments. ——

STRUCTURE =

There are three main structural elements within the Sheet érea; the

Kubor Anticline in the southwest, the New Guinea Mobile Belt in the centre, and
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the Ramu Basin in the northeast. (Fig. 4).
Kubor Anticline

The Kubor Anticline is a broad gentle arch 140 km long and 65 km wide

at its widest point, and is the_}argest'éxposuré of Palaeozoic basement in

Papua New Guinea.

It lies southwest of a fault zone, which trends southeast, and is

. colinear with the Bismarck Fault Zone (Dow et al., 1968; Bain et al., 1970)

-and the Maramuni Fault Zone in the Ambunti Sheet area (Dow et al., in press),

i.e. the Bismarck-Maramuni Fault Zone. Within the Sheet aree the anticline
is cut by two, or possibly three,-major northerly-trending splaysAof this
fault zone. It is extensively covered by_Quaternary Hagen Volcanics which
have'beeﬁ extruded from centres that lie on of near the intefsectiop of these
faults with the trend of the axis of the Kubor Anticline.

In the hil}s within the Bismarck ¥Fault Zone, Triassic and Jurassic
beds di? northeastefly at 20 to 50° off the Kubor Granodiorite, and are cut by
small-displacenent normal faults oriented radially to the anticlinal axis.
These faults, as well as the major northerly trending splay faults, have step-
faulted the northern flank of the anticline (west side up).

New Guines Mobile Belt

New Guinea Mobile Belt is 50 to 100 km wide and 1600 km long, and
contains most of the major high-angle faults, and almost all the intrusive

ultramafic and metamorphic rocks of Mesozoic or younger age in mainland Papua

New Guinea. The Mobile Belt may be regarded as the Tertiary zone of interaction

between oppdsing crustal plates, the Australian plate to the south and the
Pacific plate to the north.

This structural element is characterized by large-well defined
anastomosing fault zones (é.g. Bismarck~Maramuni Fault Zone, Jimi FauLﬂ Zone,

Bundi Fault Zone - Fig. 4) and numerous small shears and fractures, all with a

general northwesterly trend (see also Karimui Explanatory Notes).
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The Bismarck Fault Zone (the main branch of the Bismarck-Haramuni Fgult Zone) is

a cieérly delineated,.topographically recognizable break between beds of different
age and rock type. However, the numérous éimilérly trending sﬁall shears and
fractﬁres in the beds and intrusions immediately north of the main fault indicate
that the fault zone is considerably wider than indicated on the map. In fact
most of the area of Kana Volcanics and Kimii Diorite in the Jimi-Wahgi divide

can be regarded as lying within the Bismarck Fault Zone.

e The Jimi Fault Zone'isAa_Z to 5 km-wide shear zone which follows the

line of the Yuat and lower Jimi Rivers, in part separating Triassic and
Cretaceous beds. In the centre of the Sheet area near Bokapai, it splays
into.two arms, thé southern arm me:ging with the Bismarck Fault Zone near Moﬁnt
Udoﬁ, and the norfhern arm trending towardé the Bismarck intrusive Complex}
Estimates of thé magnitude-and’nature of thé mofements that have taken place
along the Jimi Fault.Zone are hampered by its complexity.

. " The existence of a major fault along the northeastern slope bf the
mountain ranges, %hich mark the side of the Ramu Valley, is indicated by.the
topograph& and by the presence of strong deformation. Another major fault
about 7 km to the northeast marks the other side of the valley. Although
Cainozoic formations are truncated by the fault on the northeastern valley
side, there is no marked escarpment. These two parallel faults and the area

between them constitute the Ramu-Markham Fault Zone which extends the length

of the Ramu and Markham Valleys and brings lower Tertiary and lMesozoic rocks
in the south against upper Tertiary and Quaternary sediments in the north.
The true nature of the zone has not been determined because it is partly covered

by Quaternary alluvium. However, it is apparent that vertical movements of more

than 1 km, and possibly considerable horizontal movements have odcurred'along

the fault zone. * ;
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Roples iu +tha Schrade£ Range are either extensively sheared (e.g. Asai
Shale) or broken by normal faults with vertical displacements in the order of
600 to 1000 m (e.g. Wulamer Beds).: A1l féults_and shears trend nofthwest.

Penetrative faulting throughout the ﬁéw Guinea Mobile_Belt.has broken
most large folds, of which only remnants remsain.

.. The Yaveufa Syncline, a Tertiéry structure subparallel to the eastern
end of the aiis of the Kubor Anticline, has been strongly affected by the
Bismarck Fault Zone. Deformation north of Kundiawa (Karimui Sheet area) has
been so intense  that the original synclinal form has been almost entirely
obliterated, but.the synclinal form is preserved down-plunge to the southeast.

However, it_is apparent that the south side has moved upwards some.
2000 m or more relative to the north side. On the southern; Tsau River splay
of the fault zone, the movement appears to have been in the opposite sense.-
Horizontal mOVementslmay.have occurred on this and other major faulf zones such

as the Bismarck Fault Zone (Dow et al., in press), but no evidence was found

.within the map area to support or discount this possibility.

\A>3O km wide parallel-sided horst ﬁlock composed almost éntirely.of
northeasterly dipping.Triassic and Jurassic sediments aﬁd volcanics intruded by
Miocene acid to intermediate plutons lies between the Bismarck-MHaresmuni and.
Jimi Fault Zones. The horst has been uplifted about 2000 m relafive to.the
adjacent blocks.

The Bundi Fault zone, a 3 to 7 km wide system of anastomosing faults,

extends from the Ramu Valley 30 lm east of Bundi to at least the northern edge

"of the Sheet area, and is clearly marked by a succession or a zone or hill-and-

valley relief or block-faulted land and hill-and-valley relief block-faulted

landscape. This topographic feature has been called the Bundi Fault Trough
[ 4

by Dow & Dekker (1964). The faults within the zone are either straight or

slightly curved and, where seen, consist of shear zones up to 350 m wide.
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The presence of Eocene foraminiferal limesfone-lenses on both sides of one of the
méjor faults in the zone (near-Tunonk Creek) suggests that very little vertical
movement has occurred at this localitﬁ. Farther southeast along the fault,
gecent clockwise transcurrent movement is indicated by the displacement of thg
Baia and Imbrum Rivers. Dow & Dekker (1964) believed that fhis type of
displacement is predominant in the Bundi Fault Zone. Howevef, ohly 20 km to

. A

the southeast the fault zone contains a 135 km~ block of Upper Triassic

Jimi Greywacke faulted on both éides against Cretaceous and Jurassic?

formations. In this case vertical movements must have been greater than 2000 m.

There are several large open folds in the headwaters of the Jimi River -
most are symmetrical and have horizontal axes that trend parallel to the
predominant faults. .

The Ramu Basin

The Ramu Basin covers an area of 7500 km2 and contains up to 2000 m

i

"of unconsolidated and poorly consolidated Quaternary marine and terrestrial

clastid—sediments overlying 2000 to 4000 m of lower Tertiary sedimentary rocks.
The simple undeformed appearance of tﬁe Ramu Basin is misleading.
When exaﬁined at small scale numerous small faults, tight folds, and vertical
and'overturned beds are recognized. Even Quaternary sediments aré locally
folded ahd faulted. Most fold and fault trends are parallel or subparallel
to the Ramu-Markham Fault Zone and are clearly related to it.
The Banam Anticline is about 75 km long and 13 km wide, with a
culmingtion 14 km long and 3 km wide._ It plunges to the northwest beneafh
the alluvium of the Ramu River. To the southeast it becomes lost in an area
of strong faulting. At least three cross-faults cut the axis and flank feults
occur on both limbs. Dips are generally steep on both flanks but drop to 15°
on the north flank 6 km from the axis. The axis is faulted (vertica{fdips are

present within the culmination), though the movement may only be minor.
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Little is known about the Gogol Fault which cuts across the northeastern
corner of the Sheet area. = However, it is probably a major fault as the Miocene
sediments do not extend across it.

Gravity

Gravity data was obtained in 1968 (Watts, 1969) and 1970 (Zadérqsnj
& Coutts, 1973) by BMR helicopter-supported gravity surveys using the cell
method of traversing described by Vale (1962) and Hastie & Walker (1962).
There are no gravity stétions in the rugged country either side of the Jimi

River, but there are sufficient data in the southern and eastern parts of the

Sheet area to define several large gravity features (Fig. 5). Terrain

corrections have been applied only to the data in the southern half of the
Sheet aréa. | |

The Rgmu and ¥ahgi Gravity lows correspond to sedimentary basins;
the Bismarck é?avity Low lies entirely within the Bismarck Intrusive Complex.
By far the largest ;nd strongest high, the Marum Gravity High, correspbndS'to and
is presumably caused by the Marum Basic Belt. . The small but intense Wilhelm
Gravity High corresponds to an area of basic and ulfrabasic rocks within the
Bisﬁarck Intrusive Complex. The Xubor Gravity High appears to correspond to
the Omung letamorphics which are more dense than the adjacent Kubor Granédiorite.
Small highs elsevhere in the southeastern part of the Sheet area are probably
related to the presence of small gabbroic intrusions or metamorphics of high
density. The Hagen Range Gradient is probably due to variations in crustal
thickness, wh@reas the more pronounced but unnamed gradient betw:zesn the Marum
Gravity High and the Ramu Gravity Low coincides with the Ramu-Markham Fault

zone.
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. ' MINERAL DEPOSITS AND OCCURRENCES

Except for several small alluvial gold workings there is no recorded
mineral prédﬁction and no economic mineral deposits are known. However, two
| large low-grade mineral deposits - the Yanderra Copper Prospect and the
Marum Nickel Prospect initially recommended for detailed exploration by BHMR
geologists in 1962 (Dow & Dekker, 1964) are currently under investigation by
mineral exploration companies. Apart from evaluation of these prospects,
metalliferous minefal exploration to date has consisted mainly of regional and
local stream-sediment sampling and analysis; only very small copper-molybdenum
deposits. and geochemical anomalies of dubious economic significance have been
detected. ‘ | i

Petroleum exploration in the Ranu Basin has been carried out
intermittently since‘about 1938, but no bores haiéébeen drilled,. :- Vithin the
Sheet area exploratibn has been confined to geological mapping and despite the
existence of several gas seepages current interest in the area is low._

\The quarrying of aggregate for road, dam, and building construc¢tions
is likely to increase rapidly as the region progresses.economically. Already
foadside quarries are common in the highlands, The exploitation of small
alluvial gold deposits is also likely to increase as a result of increasing
Vgold prices and a growing awareness by the local inhabitants of its widespread

distribution.

Gold

Kuta: Auriferous gravel deposits near Kuta, 8 km south of Mount

Hagen were discovered by the Leahy brothers in f932 while accompanying the
first Government Patrol into the area. Between 1935 and-1949, 87 085 g 753
fineness gold valued at $71 366 were produced (Vard, 1949). Production has
now all but ceased. The main workings extended more than 1 km along fhe

eastern bank of Kunimo Creek; other workings in Ambi, Ewunga, and Kuan Creeks
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vere less extensive. The auriferous wash rests on tuffaceous sandstone, and

contains pebbles and'boulders of andesite, quartz, liméétone, and sandstone.

Its thickness ranges from about 10 cm to 2.4.m, and it is overlain by soil

ahd unconsolidéted volcanic ash. Vard (1949) suggésted that the gold may -
have.been derived froﬁ stringers and veinlets of quartz associated with small
diorite dykes and sills that intrgde the Kondakﬁ Tuff neaf Kuta (see Benemi
Diorite). |

Kumbruf: Alluvial gold in a tributary of the Simbai River near

Kumbruf was also discovered by Leahy whilst he accompanied a Government Patrol

in 1954. Betweeﬁ 1958 and 1967 about 28 000 g 877 to 900 fineness gold

valued at about 331 000 was prqduced from the Kumbruf deposit. The prospect
is a remnant of an elevated weathefed suriferous terrace which caps the ridge
between the Tunonk and Soi Creeks in the Simbai Valley. The terrace was
probably formed by blocking of the ancestral Tunonk Creek by movement along fhe
Simbai Fault whicﬁ crosses the mouth of Tunonk Creek. )

Tunonk and Soil Creeks have progressively cut down through the
auriferous gravels and have left a series of terraces down the side of the
ridge, éome of which have been worked fér gold. The beds of the two creeks and
Nonoi Creek, a tributary of Soi Creek, have also been worked.

- Gold is at present shedding from the-vicinity of porphyritic
microdiorite intrusions in the head of Tunonk Creek, and it is undoubtedly
the source of the gold in the terrace. However, the sourée is neither rich
ﬁor extensive. |

Minor occurrences: Small patches of auriferous river gravel in the

Jimi Valley north of Banz provide a subsistence income (about 100 g gold per
month) for a small group of people. The gold is thoughgh%o have been derived
: i 4

from the Kimil Diorite. Gold has also been shed southwards from the Kimil

Diorite into the Wahgi valley; the alluvial deposits in streams draining the

southern side of the Jimi-Wahgi divide near Banz contain some gold.
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Streams in the Yanderra area have been worked for gold by the'locali

inhébitants, but there is no record of the production.

Traces of alluvial gold have been found in the headwatero of the
Hamp Rlver, the upper J1m1 Rlver, and—1£ the Yunnum and_ﬁioérRlvers.:' Thero haveru;:
been unsubstantiated reports of gold from the Minj River, south of HMinj.

. Lode gold is known only at Yanderra (see below) and in an-areavofo
intrusive and metamorphic focks in the extreme southuesternjcorner:of'the'Sheet
area. Here, small pyritic quartz veins assay about i.to é g gold per.tonne.
Copper and Holxbdenum _ | : |

Yanderra Copper Prospect *:ﬁ~Ah é¥féhéi;§ (gréa£éf fhon 20 km2)'but
low-grade copper deposit 10 km west of Bundi Patrol Post has been the scene of
almost continuous exploration ond evaluation since 1965. Detailéd geological,
geﬂchemical, and geophysical studios, fogether with information obtained'from
se%eral diamond—drili holes and numerous'pits and costeans, indicate that the
de%osit is of the poiphyry copper type. It lies within part of the Bismarck
Instrusive Complex (Tmb) intruded by a large number of upper Miocene porphyry
dykes end veins (Tmuy). The porphyry constitutes obout 30 percent of the wall and
mineralized rocks - the remainder are granodiorite. The copper minerals are
mostly confined to small shears and fréctures in the granodiorite .and porphyry;
some are disseminated close to the fractures. The primary sulphide minerals
are bornite, chalcopyrite, molybdenite, sphalerite, galena, and pyrite. Pyrite
makes up about 2 percent of the rock in the miﬁeralized zones and locally up to
10 percent. Sphalerite and galena are rare. Malachite and chrysocolla are
common on rock surfaces in many stream beds, and secondary copper minerals
(chalcocite and covellite) are extensive and may represent a zone of secondary
enriohment. Also associated with the mineralized fractures are quartz veinlets

g ’

and some silicification and clay sericite alteration; less commonly limonite

coatings, micaceous hematite, and gold **,

* Information and geologlcal maps generously prov1ded by K.E.A.

#* Cupriferous calcite veins sampled by McHMillan & Halone (1960) assayed 4 dwt
- gold per ton.
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Molybdenite appears to be an important part of the mineralization-and
" could be a major economic factor in any mining operation.

At present'the area is extremely isolated and exploration expensivé.

. However, the projected Mount Hagen to lMadang Highway and the Ramu Hydro-electric

Scheme could greatly reduce development and production costs.

Other occurrences: There is a large number of other copper-molybdenum
occurrences and geochemical anomalies thoughout the Bismarck Mountains/Jimi-
Wahgi divide. HMost notable is the small but high-grade copper-molybdenum skarn

MEQ Korbgi Creek, a tributary of the Marum River. The deposit is in a small
roof pendant of metamorphosed sediments (including limestone) within the
Bismarck Intrusive Complex. Minerals present are chalcqpyrite, bornite,
malachité and chacocite, molybdenite, and rare galena.

Molybdenite and chalcopyrite with traces of secondary copper sulphides
and sphalerite aie also present in small shear zones near granite/volcaniés
contacts in the Apin and Marram Rivers in thé Jimi‘valley. There are two known
éopper-;olybdenuﬁ géochemical anomalies in the watershed bétWeen the headwaters
of the Mgi and Asaro Rive:s.

- Sparsely disseminated chalcopyrite is commonly present -in gabbroic
rocks of the Oipo Intrusives and Marum Basic Belt. Selected samples from a
shear zone in Marum Basic Belt gabbro assayed 3.45 percent copper (Dow & Dekker,
1964).
Nickel

Marum Lateritic Nickel Prospect: An extensive area of nickeliferous

laterite overlying ultramafic rocks of the Marum Basic Belt was discovered and
initially tested by BMR geologists in 1962. Subsequent work has established
that soil depths are 30 to 40 m and grades are 0.3 to 2,0-percent nickel.
‘Prospect evaluation is continuing. -
Barite

A 12 m wide dyke of leucocratic pyritic microdiorite in the bed of
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the Pint River 12 km north-northeast 6f Tabibuga Subdistrict Headquarters
contains disseminated barite crystals. Large coarsely crystalline segregations
of barite are common near the centre of the dyke.
Nonmetals‘ |

Digtomite: Beds of diatomite each up to 1 m thick comprising a total
thickness of 1 to 2 m and interbedded with volcanic sand and ash occur in the
Trauna Valley, about 3 km east of Béiyer-River Patrol Post. Thg deposit is at
least 400 x 100 m in area and overlain by thick dark brown soil alohg 8 stream
about 2 km west of Trauna Valley Farm (R.J. Tingey, pers. comm. 1969). When
vet, the diatomite is light grey and plastic; when.dry, it is almost white and
extremely light and friable.
Constructiﬁn materials
, Basaltic and andesitic lavas, such as occur in the Quaternary Hggen
Voicanics, when crushed are suitable aggregate for road surfacing, concrete.
coLstructiohs, and éock fill for dam construction. Extensive deposits of .
unconsolidated gravel (Qf) in the Wahgi valley, and limestone talus beneath
escarpments in Kuta Formation and Nebilyer Limestone are also suitable road-
surfacing material, Deeply weathered granite and sand derived from the
weathered granite near Hount Hagen town are also potential sources of
construction materials. Many streams, especially the Jimi River and southwestern

tributaries of the Ramu River contain huge quantities of washed gravel.

Peat

Large quantities of peat at present in the swampy areas 2ast of
Mount Hagen town and in the Ramu River flood plain. Quality and grade are
unknown.

Petroleun prospects

Gas seepages (mostly methane) commonly occur along faults in ‘the Ramu

Basin sediments, and at least one highly saline spring is present in the area
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of the seepages. However, structures ére so small and strongly faulted that

petroleum prospects appear to be poor.

Potterv'clav

Ugglazed clay pots have long been manufacfufed locally from material
quarried in the headwaters of.Sogeram River, 8 km northeast of Usino Patrol _
Post.

Stone axe quarries

Before 1950, the manufacture and export of stone axes was by far fhe

" most economic activity of the inhabitants of the Sheet area (Hughes, 1971). .

Almost all the stone used for tool manufacture was quarried at eleven sites.

within the SheetJafea,‘and three sites in the adjacént Karimui Sheet ares (Chappell,

1966)., The rock types quarried occur in contact metamorphic zones and range from

albite-epidoie-actinolite hornfels to albitized fine-grained sediments |

containing quartz, prehnite, and stilpnomelane. They fracturé conchoidally and

have a hardness of 3 to 5 (lohs' scale).
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APPENDIX 1

MACROFOSSILS

MAP NO. GRID REFERENCES SAMPLE NO,. AGE FORMATION
: (MAP SYMBOL)
1 172 411 - Kimmeridgian Jum
2 171 412 - Kimmeridgian Jum
3 187 410 &  Pinmeridsian Jum
4 236 393 - Kimmeridgian Jum
5 246 383 M26 Carnian-Norian Ruj
6 246 384 H200 Carnian-Norian Ruj
v sealt g;g? Carnian-Norian Ruj
8 260 382 H185 Carnian-Norian Ruj
9 266 388 H782 Carnian-Norian Ruj
10 271 376 H157 Carnian-Norian Ruj
11 268 372 ? ? ? Ruk?
12 261 374 H607 Carnian-Norian Ruj
13 263 373 H575 Carnian-Norian Ruj
14 - 264 372 H176 Carnian-Horian Ruj
15 265 372 H574 Carnian-Norian Ruj
16 269 370 H558 Carnian-Norian Ruk
17 269 369 H565 Sinemurian-Pleinsbachian J1b
18 270 368 H29 Sinermurian-Pleinsbachian J1b
1§ ' 271 368 - Kimmeridgian Jum?
20 272 368 - Kimmeridgian Jum?
21 264 367 - Kimmeridgian ng?
22 261 367 H507 Kimmeridgian Jum
23 262 366 H25 (imneridgian Jum
24 270 %63 20/1377 uppermost Permian or lower-
_ most Triassic PuRl
25 215 355 20/1376 B i PuR1
26 224 352 20/0584 Kimmeridgian Jum
27 239 346 20/0578 Kimmeridgian Jum float
28 247 352 20/2676 Lower Cretaceouéh - Klk
29 248 352 20/2675 " "o <Kk
30 247 34% 20/1163 " " Klk
31 271 363 Kimmeridgian Jum
32 274 356 20/1283 Kimmeridgian Jum
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MAP NO. GRID REFERENCES SAMPLE NO. AGE - ' FORMATION
l - ’ - (MAP SYMBOL)
I 33 268 353 20/1265 Carnian-Norian Ruk
34 270 351 H550 Sinemurian-Pleinsbachian J1b
. 35. 282 345 20/0563 Kimmeridgian ' Jum
%6 293 345 20/0564 Kimmeridgian Jum
I - 37 283 347 20/0561 Kimmeridgian Jum
38 290 343 20/2680 Carnian-Norian Ruk
l 39 291 343 20/2685 Carnian-Norian Ruk
| .
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APPENDIX 2

ISOTOPIC AGE SPECIMENS

MAP NO..  GRID REFERENCES

SAMPLE NO.'

AGE

FORMATION

(MAP SYHBOL)

i

11

12

14

15

W O~ U A

13

176
235

255

172
203
251
277
280
280
284

285

287

29

292

293

420
405

20

364
378
380
367
212
364
371

375

364

367

271

366

5827

5828
5679

5815
5859
5877
5971

5972
5678
12NG1504
20NG1358
5498
567677
54995500
5682
5882
5898
5680
5681
5670
5671
5688
5684
5485
5486
5497
5674
5487
5675
5886
5490
5492
5884
5672
5488

11-12 m.y. K/Ar nin age*

15-17 m.t. K/Ar min ages.

? ?
15 m.y. K/Ar min age
15~17 m.y. X/Ar min age

11-13 m.y. K/Ar age

12.5 m.y. Rb/Sr isochron
granodiorites)

8-9 m.y. K/Ar, Rb/Sr
(pegmatites)

Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
- Trb
Tmb
Tmb
Tmb

+ + + + +

* N.B. Most other specimens of the Maramuni Diorite (Ambunti Sheet area) gave

13“‘14 moyg

K/Ar min ages.



ISOTOPIC AGE SPECIHENS Cont/..

l»xAP NO. GRID REFERENCES  SAMPLE .NO.

- AGE : ' FORMATION

(1AP SYMBOL)

i |

J
-

16

17

18

19

20
21
22
23

24

25

26
27

28

29

295

296

296

320

178
198
200
204

208
213

221
228

230

236

368

362

364

361

358
340
345
341

548
343

347
347

247

346.

5489
5883
5491

5673
5826
5493
5981
5818
5483
5495
5496
5482
5885
5819
5820
5821
20NG1607
5865
2168
5684
5804
5807
5813

2130
2139
5811
2191
5801
5802
5683
5808
5458
5466
5687
5817
5686
5809

7-10 m.y. K/Ar, Rb/Sr Tmb

Tmb + Tmuy

Tmb

min. porphyries (Tmuy)

Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb
Tmb

Tmb

Tmb
Qvh
Puk
Puk
Puk
Puk
Pulk

244 m.y. Rb/Sr Puk
(preferred age)

Puk

215-220 m.y. K/Ar Puk

Total rock, Bi, Hbl, Musec,

& felsp min ages from Puk
specimens of granodiorite, '
aplite, pegmatite & Puk

hornfels

 Puk
* Puk
Puk

Puk
Puk

+

+ + + + + + o+ + o+ 4+



ISOTOPIC AGE SPECIMENS Cont/..

.
% |
=
(@}

. GRID REFERENCES SAMPLE NO, AGE FORMATION

- ' (MAP SYMBOL)
30 286 359 5457 Tmb
31 289 357 5465 - Tub
22 291 356 5456 Tmb
5463 Tmb
5464 as for Tmb above Thb
33 301 358 5822 - b
5823 Tmb
5824 Tmb
34 307 348 5900 Tmb
35 307 338 5973 J1lu
5974 Jlu
5975 J1lu
5976 Jlu
aRIT 180-190 m.y. Ilu
5887 K/Ar Jlu
5888 Rb/St Jlu
5897 “J1lu
) 5898 J1lu
5899 J1lu
36 328 342 5957 as For Tmb above b

Il Il N N EE e -Ill S N N -Ill N - ‘Illl I-II L Illlj II-J
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TABLE, STRATIGRAPHY RAMU EXPLANATORY NOTES

ad s

and siltstone Interbeds. [Inter-

bedded soft grey sudstone, si1tstons
and sandstone and minor conglomerate,
and 11mestone; pebble, boulder con-:

glomerate, partly calcareous

i

Sl ST R el S

i
sl %
ROCK UNIT ESTINATED ;
0 i . !
ERA AGE D SYNBOL THICKRESS L ITHOLOGY TOPOGRAPHY D;STRIBUTlON REMARKS :
(n)
] " Holocene <ATluvium L S Clay, sand, silt, anq grgge]g_/ Riier terraces, flood plains and Throughout the Sheet area: most Only the most extensive deposits shown ;
(Qha) sinor peat and alluvial soils valley fi11; ~alluvial plains - extensive in Ramu and Wahgl ' ' :
' over lacustrine deposits valleys ' 5
* Quaternary Screé Variable, but about Rock fall debris mixed with soil Low dissected and sluaped foot= Below the Ch!qbu and Nebiljer Only the most extensive deposits shown
(Qs) 10-100 beneath 1imestone cliffs, Land- “hills and humsocky valley fill Limestone cl}ffs, on slopes
slip and outwash rubble at base of Mt Uilhel? and at western
of steep slopes end of Wahgl valley
ﬁ Quaternary Alluvial fans 80 Unconsolidated fluviatile clay, Terraced and moderately dissected ¥ahgi, Baiye}, Tasbul (Kaugel), - May contaln some fluvioglacial debris,
(af) ' sand, and boulder gravel gently undulating to hummocky Jimi, Goroka and Ramu valleys, Area SE of Obulu veneered with Holocene
comeonly containing granitic fans ~ Most extensive in the Ramu and alluvius
boulders ' Wahgi valleys :
Quaternary L ake sediaents ' 100 Unconsolidated clay, silt, sand, Flat ‘to undulating coalesced fans, ~Wahgi, Balyéi, and Tambul valleys Partly veneered with Holocene flood plal n
{a1) gravel and peat gullied with rounded ridges Y alluvius; mainly grassland. Contalns
diatomite at Balyer River and Tambul,
Ouaternar} Glacial deposits 10+20 Unconsolidated moralne and fluvioe - = Hummocky valley fill and straight Confined tq;ihe glaciated areas Hount Hagen deposits too small to be
' (am) ' glacial gravels ' ' or curving ridges with steep of Mts Wilhdlm and Hagen shown on map
\ slopes and sharp crests . .
Quaternary ‘Hagen Volcanics Cone greater than 2000; Basaltic (shoshonite) to dacitic Deeply eroded coalesced volcanic Rount Hagen;Ra, Nebilyer, upper Derived from three major and at least six
© - ' ~ (awh) aprons less than 150 lava, agglomerate, tuff, lahars cones with extensive and deeply ¥ahgi, Ba!yﬁr, and LalaJini valleys - minor eruptive centres, Extensive aprons .
& : and fluviatile conglomerate; gullied gently sloping hummocky in the W Sheet area, Some seall and valley-fill material mostly lahars.
~ hyperbyssal intrusives aprons. Cone height about 1500- areas along:the Yuat valley as far Sumpit area of the southern=most major
= ~ 2000s.  Some minor satellite N as Sepik valley, (Ambunti centre has been glaclated, All major
= cones Sheet area)f cones deeply eroded on HW side
- : g o 3 ‘ .
& Quaternary 61luwe Yolcanics Less than 100 Shoshonite aqqlolera{e Husmocky, low relief S¥ corner of Sheet area in Kaugel Far more extensive on Karioul and Lake
(avg) _ (Tambul) valley Kutubu Sheets, Overlain by lake
» T sedigents and alluvius .
Quaternary -Unnaled sarine ‘ 800 Mudstone, soft grey carbonaceous ' H|l1y, low relief and elevation, Rasu River bésin, NW corner of Hostly low dips, Overlaln by fanglomerate -
~ (Pleistocene) sediments and shelly, interbedded with grey dendritic drainage Sheet area ; and alluvium :
' . (ap) friable carbonaceous sandstone 3
and siltstone, partly conglomer= -
atic grading laterally into grey h
chalky limestone which contains: ;
corals, molluscs, and bryozoa
P1iocene Ouba Beds 10003000 Mudstone, blueegrey, massive to Hilly, low relief, dense dendritic RamueGogol yalleys, NE corner of In places unconformable on unnased 011gocenef
(Tpo) ' thinly bedded; minor sandstone dralnage : » Sheet area * to Lower Miocene? beds (Tla). Lowermost

conglomerate beds grade laterally into lime-
stone which contalns abundant corals,
bryozoa, and molluscs, Foraminifera common
throughout



Ramu Stratigraphy 20 ;
ROCK UNIT ESTIHATED "
ERA AGE AND SYHBOL THICKNESS LITHOLOGY TOPOGRAPHY DISIRIBUTION REMARKS
| (a) - v
Upper Hiocene Unnaaed intrusives - Honzonite, porphyritic microdiorite, Same as for Bismarck Yntrusive Hainly in Yanagrra arga within the Occurs as irreqularly shaped dykes and
Yanderra area quartz feldspar andesite porphyry, Complex B} ualn,batholjiblofuthe.Bisaarck' veins cutting the Bismarck lntrusive
{Touy) - leococratic quartz=blotite andesite Intrusive Complex, SE corner of Complex, Believed to be the source of
- porphyry and hornblende andesite Sheet area s copper and gold at Yanderra. KeAr isotopic
porphyry \ age about 7.0 m.y.
" Upper Miocene? Benembl Diorite - Porphyritic hornblende=quartz Area too small to have One soall plutén 8km SW of May be source of gold at Kuta. Age deduced
' (Taub) sicrodiorite ; characteristic topography Mt Hagen town In SW part of from similarity to Hichael Diorite and
: Sheet area ' Yanderra Intrusives
Hiddle Miocene 0ipo Intrusives - Gabbro, granodiorite, tonalite, Very rugged (similar to Bismarck Schrader and Bismarck ras in Textures range from finesgrained to
(Tai) dolerite, diorite, pyroxenite, and - Intrusive Complex) central part of Sheet area pegmatite. Felsic stockworks and complex
- lamprophyre - : ' veining conmon. -Pyrite, and pyrrhotite
: cosmon. Hornblende more common than
biotite. Occurs as stocks and dykes,
Intrude Asai Shale. K<Ar isotopic age
15«17 o.y.
Hiddle Miocene Bismarck. Intrusive - Hornblende gabbro; hornblende<biotite= Same as for Goroka Formation Bismarck Ra, S§ part of Sheet Gabbro and diorite are predominant rock
' Complex quartz diorite; subordinate hornblende- (See Karioul Sheet) area . - types. Smaller bodies SW of main batholith
(Tab). pyroxeneebiotite tonalite and grano- : have less varied 11thology. KeAr and Rb~Sr
diorite; minor mangerite, granite, isotopic age (more than 50 deterninations)
aplite, muscovite pegnatite, hornblend= on @ineral and whole rock sasples of 12=13 n.y.
© ite, dunite, peridotite, and for the bulk of the rocks, 9+10 m.y. for the
- anorthosi te : pegaatite. (Page, in prep:) ’
~ ; . i 8
i Middle Hiocene Kinil Oforite » Diorite, gabbro, tonalite; granodiorite;  Very rugged (similar to Kana A discontinuou§ chain of small Diorite commonly intruded by complex network
.l (Tak) andesite porphyry, dolerite, and basalt Volcanics in Jimi Wahgi divide) plutons between the Marasuni and  of basalt, dolerite and gabbro dykes, and
< : dykes and veins; nminor trachyandesite. Biszarck batholjths, in the central veins, Coamonly altered, with development
- Fine to coarse grained and porphyritic part of Sheet area N of the Wahgi  of chlorite, actinolite, muscovité and
varieties of all rock types valley : oarked foliation; some pyrite,-” Includes
" » B some andesite porphyry dykes which may be
' i R correlativeof the Yanderra intrusives. KeAr
7' isotopic age (15 m.y.), size, and distribution
’ i pattern simtlar to Ofpo Intrusives. = Both nmay
. ' be earliest-cooled upperiost portions of
' [ batholithic bodies comagmatic with the more
" deeply eroded Maranuni Diorite and Bismarck
iv" " Intrusive Complex
Hiddle Miocene Raracun! Diorite - Porphyritic and nonporphyritic hornblende Very rugged, dense dendritic S of Yuat R and § of Lai R in Part of large batholitic body also as small
- (Toa) ' diorite and microdiorite, leucocratic drainage (similar to Bismarck the H¥ corner ofithe Sheet area satellitic bodies. More extensive on Ambunti
biotite=hornblende qranodidrite, and less Intrusive Complex) : and Wabag 1:250,000 Sheet areas. K-Ar
- comson augite=hornblende gabbro, horne f isotopic age 11-12.5 m.y. Correlated with
blende=biotite rhyodacite,:porphyry and : Kimil Diorite, Bismarck Intrusive Complex and
mediun grained biotiteeaugite monzonite, Oipo Intrusives
hornblende andesite and dolerite dykes
Hiddle Hiocene Yaveufa Forpation 2000

(Yower Tf)

(Tea)

Coarse red, purple, and nulticoloured
polymict andesitic to shoshonitic
agglomerate and subordinate interbedded
andesitic and basic lavas. Tuff and
polymict volcanolithic pebble, cobble and
boulder conglogerate

See Karimui Sheet

Vicinity Hount Ké}igouna SE

part of Sheet arep; thicker and

nore extensive to-the SE on
Karioul 1:250,000°Sheet area

Yolcanics and volcanolithic sediments
interfinger, the former predominating

i e e

¥
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. ' ROCK UNIT ESTIMATED
I | AGE ety ks LITHOL OGY TOPOGRAPHY DISTRIEUT 1 REFARKS
{ () :
I Lover to Hovi Beds 500 Well bedded calcareous grey=green Steep slopes, moderate relief, mainly Chiobu valley to Asaro valley on Unconformable on Chinbu Limestone, strongly
' Hiddle Hiocene " (Teo) - s11tstone, shale and sandstone, occuples valleys between 1inestone S edge of Sheet aréa, More folded and faulted in Bisoarck Fault Zone,
I Upper Te to : and oinor polysict pebble conglon= strike ridges _extensive -on_Karieii- Sheet -area ~— #assivé 1inestone lenses contain abundant
Lower Tf erate. Limestone beds and lenses. ) . ' upper Te to lower Tf foraninifera, Ripple
- o Some micaceous siltstone , parks, thin persistent limestone beds, fine
pebble lenses and worn marks indicate shallow
I vater deposition
Upper 011gocene * Aure Beds - Thin bedded to laminated dark green= Hoderate to strong relief Kaugel-ﬁoginp'valle§ area in SW Basinal facies of Aure Beds, which are nuch
I _ to Hiddle Miocene (Ta) grey calcareous audstone and silt- corner of Sheet ared nore extensive on Karinouj Sheet area, Formed
’ Lover Te to stone, volcanolithic greywacke; in a deep-vwater environoent close to a rapidly
Lover Tf pinor siltstone and algal ‘and eroding land mass, Provenance volcanic. =
I laminated limestone : "Correlated with Punduquo Formation (Wabag
' Sheet) by Dow et al (in Press). Extensively
n . covered by Holocene? volcanic ash
l Miocene? Harun Basic Belt - Gabbro, minor norite; anonthosite and Mountalnous, but lower and more S side of Ramu R, central and E Banding conmon in main N¥ gabbro body,
(Taab) gabbro pegmatite velns, Dunite, subdued than rest of Bismarck parts of Sheet area Ultranafics intrude the gabbro
3 ~ comnonly serpentinized, ninor Range ' A
l - " pyroxenite , WY
:: ‘011gocene? Hulamer Beds 1500 - 3700 Phyllitic grey shale and s!ate, Extremely rugged mountain ridges; N flank of the Schrader Ra § of Probably unconformable on Asal Shale but
== " : (Tow) ’ sheared grey calcareous sandstone, deeply incised torrential streams the Ramu R; central ‘N part of contact is mostly faulted, The- top appears
l - stretched pebble conglonarate, and waterfalls Sheet area 3% to be faulted against Ranu-Markham Fault Zone,
5 massive purplish green volcanic Intruded by small gabbroic and ultramafic
agglomerate and'interbedded;red and - . bodies of the Oipo Intrusives., Age unknoun,
I green siltstone and some cherty mud- L unfossiliferous. Type section along Hulamer R
stone, Laminated 1ight buff ﬁne]y A
crystalline 11nestone =y
|I 0ligocene? to Unnaved Beds Probably greater than Well indurated sandstone, siltstone,  Slightly more relief than Tpo Ramu Basin, NE edge o%'Sheet area Structurally complex, generally unfossiliferous,
Louer Hiocene? (T1a) 1000 eudstone, congloserate, and massive & ; Hainly fault=bounded blocks. Regarded as
volcanic agglomerate; quar{z and : basement to the petroleum prospective sediments
l calcite velns . % of the Ramu basin
Middle Eocene to . Chiabu Limestons 300 Very fine grained grey and buff algal  Faulte=bounded strike ridges between Between Kerowagi and Mt Kerigomna, Richly fossiliferous, some beds being composed
I Lower 01%gocene (Teoc) Heterostegina limestone, white 1600 and 2900m with prominent central § edge of Sheet area almost entirely of cemented foraminiferal tests.
Ta, = T¢ : Nummulite limestone, dark grey coarse . scarps and gentler dip-slopes with : Gastropods, belsmnites, pelecypods, and
3 calcarenite, and finer grained brownish rocky barren surfaces; no local _ \ echinoids. Type section in Chiobu gorge 3.5 kn
l grey to buff Alveolina limesione; minor surface drainage, some sink holes, ' northeast of Kundiawa
buff to brown Lacazinella Tinestone Relief up to 360m i
Middle Eocene to Hebllyer Limestone 100 Grey and brownish grey calcarenite, Cliffs above steep, dissected, Between Kaugel and Nebjlyer Rs in Contains planktonic foraminifera and algae.
l Lower Oligocene (Teon) vith thin silty and argillaceous irregular footslopes, Relief up - S¥ corner of Sheet area, and Type section west of Togoba
Ta. = Te interbeds; dark brovnish-qrey fine=- 1o 100m between Lal and Sau R_ central W
3 grained 11mestone edge of Sheet area -‘1
!ESOZOIC Upper Cretaceous Asai Shale Hinfoun 100 Soft phyllitic and schistose, and hard Rugged nountains, deeply incised Schrader Ra and along qundi Fault Host rocks have undergone some low grade
CAINOZOIC to Eocene probably much thicker carbonaceous shale, siltstone, and mud- torrential streams

|
1
.

(KuTa)

stone, minor limestone, calcarenite,
greywacke, and conglomerate

Zone in a Wotrend'lng strip across
centre of Sheet area

(low greenschist facies) regional metanorphisa.
Conforomably overlies Kuobruf Volcanics.,
Nuaerous rapifying quartz and calcite veins,
Hinor leucocratic acid dykes, Some lipestones
lenses are foraniniferal, Correlated with
Chio Forgation and Chimby Lizestone



Ramu Stratigrgphy

ERA AGE §33K33:égL Eg{éiﬁggg LITHOLOGY TOPOGRAPHY DISTRIBUTION REMARKS
(n)
Lower Cretaceous? Kumbruf Volcanics 1800 Green epidotised basaltic agglomerate  Rugged strike ridges with short, Along S fldnk of Schrader R and Conformably. overlain by Asai Shale;
(K1ku) ' and pillow lava, volcanolithic conglom= deeply incised torrential streams in Bundi Fault Zone; central underlying relation unclear = probably con=
: erate, dark grey, amygdaloidal lava; and steep slopes - part of Sheet area formable on Kompiai Fy, Commonly altered.
dark grey indurated calcareous silte : Correlated with Kondaku Tuff, Type sectio
stone and 1ithic and feldspathic sand- along Tunonk Cr near Kumbruf
stone
Lower Cretaceous? Unnaned Intrusives - Altered quartzehornblende microdiorite, See Karimu Shest In the hills betwesn Kotna and . May be correlative of Kera siil as
‘ (Ke) augite dolerite, gabbro Baiyer R, central W part of Sheet intrudes Mari] Shale but age unknown
area c :
‘Uppar'Jurassic? ";J& Kompial Formation - Dark grey siliétone,'light grey As for Goroka Fm Between Bundi Fault Zone and Jimi Apparently conformably underlies the
(Juk) Tantnated greywacke siltstone and R; central part of Sheet area Kumbruf Volcanics, Correlated with the
sandstone, dark grey phyllitic shale, ' ' Maril Shale., Type area around Kompiai
schistose shale, marcon phyllite, and vi1lage
dark grey highly indurated cleared
shale, Minor .indurated fossiliferous
calcareous sandstone
Upbar,Crataceous{;¢i ¥ahgi Group Average about 2000; Hassive finely laminated calcareous Moderate relief, dipslopes not Wahg! and:Nebilyer valleys in S Coarse gratned rock types and soft sediment
: - Chim Formation max, ab, 3300 near grey shale, some with fine grained commonly preserved; broad part-of Shpet area; near Linganas on  slump structures mostly confined to upper -
(Kuc) Kundiawa (Karimul Sheet) calcareous nodules and cone=in-cone Veshaped valleys, few gorges central W pdgeof the Sheet area part’ of the formation, _Mostly Cenomanian-
structures; - laminated sandstone, , Turonian; Campanian to Maestrichtian near
siltstone and shale with minor . Linganas, Shallow water deposition
calcarenite and tuff beds; minor : indicated by seall scale cross=badding,
laminated tuff, altered volcanics, : ripple marks and well sorted sandy beds,
© volcanolithic greywacke, calcarenite o Volcanic and voleanolithic rocks confined *
= and conglomerate i the Kundiawa area
~ e i
© Lower Crotaceous ;/f'rHahgi'Group Average about 2000; Greenishegrey coarse, 11thic sandstons Same as on Kariaui _ Peripherall to Kubor R and along Shale and siltstone most cosmon but least
Z: : Kondaku Tuff min. ab, 300 or greywacke, tuffaceous sandstone, the N sid{,of the Wahgl valley, proainent part of the sequence, Abundant
= (k1K) (in Kol syncline) dark grey or green shale and siltstone,- Also in Kal Syncline charred wood fragments, some leaf tmpressic

Upper Jurassie

Middle Jurassic?

Wahg! Group
Maril Shale
(Jum)

Wahgi Group
Hongum Volecanics
(Jom)

Variable; max, about
12001500 thins to about
400 nearest the Kubor amtie

clinal axis

250

Conglomerate, agglomerate, volcanic -
breccia and amygdaloidal lava are -
subordinate .

Dark grey to black moderately indurated
shale and siltstone with variable car-
bonate and mica content. Commonly
pyritic, especially the darker mors
carbonaceous beds. Subordinate fine to
nedium-grained sandstone, grey calcil-
utite, and maroon and green shales.
Basal unit of arkose, silicified and
calcareous shale/slate breccias and
conglorerate

Basaltic agglomerate and pi}low lava,
interbedded with pebble and cobble
gonglomerate and feldspathic
greywacke

Generally well developed strike
ridges and dipslopes, Prominent
Veshaped "flat irons® on northern
flank of anticline, Maximum
relief about 300 m; elevation
1500«2400 m on north side of
anticline, much lower on § side

As for Kana Volcanics

i
.

|

!
Peripheral to the Kubor Range, north
of the Lal River, south of the Jiai
River andiin the Chimbu valley;
central, gouthern and northwestern
parts of {he Sheet area

Restrictey ‘o the Mongun-Kol area,
central ~cuthern part of Sheat area

Ammonites, pelecypods, gastropods, belesnit
mainly Aptian Albian, Volcanies mostly
confined to lower part of formation. Type
section along Wahgl River south of Kundiawe
(Karimui Sheet)

Massive or well bedded, Basal unit prese
only on Kubor Anticline. Elsewhere confor
ably overlies Ballimbu Greywacke or Morgua
Voleanics. Distinctive Kimmeridgian fauna
of Malayomaorica m and Inoceragus cf
haastle (In upper part)

Basalt is amygdaloidal, Age \nferred frc
conformable stratigraphic position betweer
sarly Lower Jurassic Ballaiw Greywacke anu
tate Upper Jurassic Maril Sha'a,  Type
action along small urnamed . -iq it
crosses the Hongua-Hami track 3 ke S of ¥




Reay Stratigraphy

5

unconformably cverlias

Well Tadupate

Sinemarian Plionsbachian

Previously thought to

Fossils restrict:

ROCK UNIT ESTIMATED ‘
tRA AGE AKD SYMBOL TH{CKNESS LITHOL 0GY TOPOGRAPHY + DISTRIBUT 1ON REHARKS
(W f‘_
Middle Jurassic? Wahgl Group 280 in type section; Dark grey caleareous and voleanow As for Kana Volcanics In the KolfﬂongumuGembogl, and Jint= Conformably underliss Haril Shale and
Balimbu Greywacke rax of 2000 in Ganz R 1ithic greywacke and interbedded Wahql divide areas and tentatively Hongum Volcanics;
(J1b) area dark siltstone; dark bluewgrey to S of the Yuat R in the NW corner of  Kana Volcanics, Probably partly derived by
Tight grey fine sandstone and the Sheet area reyorking of Kana Velcanics.
st1tstone; minor shale resistant sandstone beds rhythaically inter
bedded with recessive siltstone and shale,
Ammonites, belemnites, and bivalves are
poorly preserved,
age
Lower Jurassie? Unnawed intrusives - Deeply weathered granodiorite and Hilly, lpw relief lomediately west of Asaro R, SE Unconformably overlain by Oligocens limeste
(J1u) diorite, with aplite and dolerite edge of Shéet area (Chimbu Linestone?).
dykes ' be part of Bismarck Intrusive Coaplex but
has $80-190 m.y. old Sr<Rb Isotopic age.
: Type area near Asaro village (Karimul Shaet
Upper Triassic Kana Yolcanics 600-2500, Massive dark green and multi : Extremely rugged terrain, with Central part of sheet area Extensively epidotized and recrystallized
(Ruk) coloured basic to intermediate steep narrow ridges and a close to low greenschist facies, lavas mostly
agglomerate, basalt flows and dykes, dendritic pattern of deeply andesite, but some basalt, dacite, and
maroon and grey-green tuff and § incised mountain torrents rhyolite. Mostly marine but some subaerial
conglomerate, 11ght gresn acid? § lavas and pyroclastics,
lava, fine volcanic breccia (1apiili to area in headwaters of Jini R where
tuff?) with purple clasts, pillow gava. bivalves indicate Upper Triassic ags.
black greywacke, recrystallized cggal ! Extensively intruded by Miocene piutonic =
1igestons, red talcarenite, volcano= o hypabyssal rocks and unconfermably overlal.
1ithic and feldnpathic sandstone. ‘i by Balimbu Greywacke or younger formations
rhyelite e
i
2 Upper Triassic Jimi Greywvacke 800 Highly tndurated fine=to-mediun Extremely rugged terrain with steep  Jinl va]]éy and along Bundi Fault Conmonly micaceous and calcareous; coarss
= (TR u}) (base not seen) grained dark gray, blue and brown lgrey= narrow ridges and a close dendritic Zone betwgen the Yemi R and the beds generally carbonaceous, Grades upwar
o vacke and siltstone; minor shale; red pattern of deeply incised mountain Simbal R ° through transition zone 1nto Kana Volcanie-
o and purple siltstone and pink feld- torrents. Relief Contains pelecypods, gastropods, brachieps
L spathic sandstone and cephalopods of Carnian-Norian age.

Middle to
Upper Triassic

Hesozoie

Yuat Foreation
(TR my)

Goroka Formation
(Mg)

only about 100 exposed

unknown

Black shale, massive, indurated, S%d
well=jointed; very ainor feldspatwic
sandstone

Quartz veined grey biotite and

andalusitesbiotite schist and shis{ose

siltstone, grey-green phyliite and-
ainor buff gneiss (commanly with lite
parelit injections of Bismarck :
Intrusive Complex Rocks) amphibolite
and marble. Hornfels commen

Very rugged, (Simil to Kana

Volcanics)

Rugged high mountains with steep
narrow ridges and close dendritic
pattern of deeply incised mountain
torrents. Relief up to 1000 m,
Hostly forrested, some gardens and
grassland

Yuat Rive?, N¥ corner of Sheet
area ; :

SE corner of Sheet area

Type locality: § side of Jini Valley
betwaen Bubaltunga and Gebal.

Richly fossiliferous (ammonites, nautiloid
lamellibranches, crinoid stems) where seea
further downstream on the Ambunti and Wab:
Sheets, Anisian to Carnian<Norian.

Type section: Yuat Gorge, Ambunti Sheet;
not measured

Bedding well preserved, schistocity parall
to it, Absolute age unknowni- Wiy contal
soge lower Tertiary metasedinants,
Prelininary isotopic age indicates =ost
recent aetamorphic even oscuriad 70225 m,y
8.P.
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ROCK UNIT ESTIMATED b a
£RA AGE THICKNESS LITHOLOGY TOPOGRAPHY DISTRIBUTION REMARKS
AND SYMBOL (a)
|
Upper Permian #® Kuta Foraation Variable; up to 100 in Dark grey to buff 1imestone, sandy Forrested dipslopes with some poorly Yestern enh of Kubor Anticline, Contalins varied fauna of brachiopods,
to Lower Triassic (PTR k) Gurunugl area and 250 limestone and sinor arkose developed karst; bare cliffs up to S part of gheet area gastropods, ammonites, corals and forams
at the western end of ' 100 = high which indicate an age straddling the
the Kubor Anticline . Peraian-Triassic boundary
Upper Persian . Kubor Granodiorite - Coarse gralned biotite<hornblende - Extresely rugged mountains; maximum Kubor Antifline, S part of Sheet Western bathalith probably contalns
(Puk) granodiorite and tonalite; small relief about 1200s; altitude area : uneapped roof pendants of Ooung Meta-
' stocks and dykes of diorite and 1500-4000m. Massive sumoit ridges, morphics. Sulphide minerals (mainly pyrite
o gabbro, dykes and veins of aplide long straight slopes (25°45°), very sparse.  Coarse gralned rocks commonly
o and suscovite pegmatite rounded crests, and high mountains with : altered and deeply weathered
~ : steep (25°=60°) narrow ridges and |
E: close dendritic pattern of deeply i
< Incised streams I
;: Upper Palaeozoic Orung Metamorphics - Slate, phyllite, sericite schist, Same as for Kubor granodiorite and =~ Kubor Anti%line S part of Sheet

(Pz0)

"%  Recent palacontological work indicates an Upper Triassic age for the Kuta Formation.

partially recrystallized indurated
shale and siltstone; less common
eetagreyvacke, basic metavolcanics:

(vostly green), spotted slate and

hornfels.
are cosaon

Quartz veins and pods -

P Lo TR PRI, =TS8 SO c R

3
O ot B A

i

1

§ 5 s s Rl e NG, =

Goroka Formation - area J

Contains numerous 'seall unmapped Kubor.
Granodiorite bodies, - The metagreywacke an.
slightly metamorphosed shale and siltstone
have blocky jointing, poorly developed
cleavage, some graded and fine current .
bedding and intraformational breccia.
Slaty cleavage present only in finer grainsd
rocks and comaonly parallels bedding. .
Secondary strain=slip cleavage and resultsi.
small folds and crenulation 1ineations on
main cleavage surfaces are locally present,
In places tightly folded beds have axial
plane clsavage. Post metaporphic chevron
folds and kink bands in phyllite

RSN N i



+—>

Where

/mate

Reference

Geological boundsry

Anticline showing direction of plunge

Syneline, showing direction of plunge

Overturned anticline, showing direction of plunge
Overtarned syncline , showing dlirectrion of plunge
Fault (D,U indicate relative movement down, up)

location of boundarses | folds snd faults 15 Fpprox-
line /s broken; where inferred, queried ; where

concealed, Fo/ds sre odotted , faults sre Shown by Short
odashes

A

=/

I 1

d

Cu ~ Copper , Au - Go/o,

Shear zore

Strike dnd dip of strata
Unmeasured strike and dip of strota
Vertical strats

Horizonfa/ stzta

Overturned strats

Lip

} Air-photo interpretation
Trend line

Strike and dip of joint

Joint patterrn (Air-photo Interprefation )

Strike and oip of Folratior

Unmessured Strike and oo of Folistion

Strike @nd dip of crearsge
Unmeasured Srtrike and oo of c/eayaye

Vertical cleavage

Platy flow - inclined

Unimessured platy Flow

Major eruptive centre with no recorded eruption
Minor eruptive cenfre with no recorded erwuption
Crater wall

Gas seep

Macrotossi/ [ocality 9nd specimen number
Microtossil locality ano specimen number
Plan? fossi/ focality

Sample locality for a9e determination and sample
number

Minor mineral occurrence
Unworked oeposi#
Prospect

Alluvial workings

Cp - Clay - pottery

Mo - Molybdenite , Zn - Zinc , Ba~ Barite,
D+ - Digtomite

&

@®

£ ¥ 9

JESNEN NS NN,

r

Abandoned stone Sxe guarry — minor

Abandoned stone axe quarry — major

Spring - salinity 2500 - 10000 ppm
Spring - Salinity > /0000 ppm

Swamp

£scarpment

Cirque

Highwsy

Road

Track (graded in par?)
Airport

Landing ground
Settlement

Town

Minor control point usea by BMR for
fopographic base prepsration

Approximate elevation i metres (exact position
rot determined)

Abandoned

PAPUA NEW GUINEA
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Ramu River

Geology :

Asas River

A

Peka River

Detailed mapping

Detailed reconnaissance: numerous traverses,
interpretation of air- photos and radar imagery

General reconnaissance: few traverses, mainly

Geology, 1960, by E J.Malone, N.J.Mc Millan
1964, by F E.Dekker, D.B.Dow
{967, by JH.C.Bain, D.B.Dow, R.J.Ryburn

1968, by J.H.C.Bain, D.B.Dow, D.E.Mackenzie, RW.Page, R.J.Ryburn, I.E.Smith

1970, by J.H.C.Bain,D.E Mackenzie, Continental Oil Company (Ausfralia)
Compiled 1971, by J.H.C.Bain, D.E.Mackenzie
Drawn 1971, by PG White
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CAINOZOIC

PALAEOZOIC

UPPER CRETACEOUS
TO EOCENE

UPPER CRETACEOUS

LOWER CRETACEOUS

LOWER CRETACEOUS ?

UPPER  JURASSIC
UPPER JURASSIC ?

MIDDLE JURASSIC ?

LOWER JURASSIC

LOWER JURASSIC ?

UPPER TRIASSIC

MIDDLE TO UPPER
TRIASSIC

UPPER PERMIAN TO
LOWER TRIASSIC

UPPER PERMIAN

LATE PALAEOZOIC

x Tertiary leffer s’age

Reference
HOLOCENE Qa |Aluvium
Qs Talus, scree
E Qf Fenglomerate
<
=
o Ql Lake sedimernts
L
e
PLEISTOCENE .
8 TO HOLOCENE ) QAm Moraine , fluvioglacial deposits
v v v v v 89saltic (shoshoritic) to dacitic love, sgolomerste , b, Jahars
Hagen Volcanics "Qph v dara conglomerste ;
agen N P4 Hypabyssal infrusives
b
L Giluwe Volcanics >QP S Shoshonitic leva , a9glomerste , minor ash and tuff
PLEISTOCENE QP Marine sandstone, siltstone, conglomerste , alluvial 1ans
L
PLIOCENE ** Ouba Beds Tpo Marine and terrestrial clastic sedimentsry rocks
x Th
5
A
Yanderra intrusives LTmuy | Hornblende diorite snd grenodiorite porphyries
N /N -
u MIOCE <
PPER CENE —
Benembi Diorite /‘Tmub‘i Porphyritic hornblende microdiorite
. X A Gobb 7 #os it
Marum Basic Belt ——;Tmmb— y ,ro’ e e‘_ar.lor esrre
= unite , serpentinile roxenistie
A /| Dunite, pentinite , py #
XX X Gabb diorite , toralite , oiorite oxenite
Oipo intrusives XTmI " /:mp:i’pz,;if;o WERIIE 5 PRASHETSSy SERERE 4 T e
Bismarck intrusive X T B b X\ Gabbro, diorite , subordinste mangerite,, grancdiorite , tfonalite,
MIDDLE MIOCENE Complex x 1 MOy Granite; minor splite , wltrabosics
<
K X X
Kimil Diorite mek o« | Drorite, gabbro, tonalite, grancdiorite, mangerite , colerite
>
o X X X
< Maramuni Diorite mem « |Diorite, granodiorite, gobbro, andesite porphyry
=<
o
Ll 133 . T Andesitic To shoshonitic agglomerste ; subordinate /svs , ash - Flow
- » lower Tf Daule Formation ma Fuff; volcanolithic conglomerste ana ssndstore, greywacke , tuff
LOWER TO MIDDLE lalcgrecus sandstone arol siltstone, shale and minor
MIOCENE Movi Beds Tmo A conglomerste
* Lpper Te to lower Tf Limestone
LOWER MIOCENE % ena Beds Tl Marine clastic sediments, intermediste To basic agglomerate
srd [ave
* upper Te 1
UPPER OLIGOCENE ww T . .
TO MIDDLE MIOCENE Aure Beds m (slcareous mudstone , greywscke ano minor s//tstonz
*Td to Tf
Wul Bed Tow Agglomerste , calcareous sonclstone , siafe shale
ulamer Beds o
Limestone
UPPER OLIGOCENE ? 4
% lower Te Intermediste to basic sgglomerste and leva, marine clastic
Mebu Beds Tom :
sediments
N
MIDDLE EOCENE Chimbu Limestone e 0C Thhoraminiteral cark orey, buft and white limestone ; calcarenite
TO LOWER OLIGOCENE = |
* Ta. = Te Nebilyar Limestone ITQO” [ Grey /imestone , calcarenite ; minor argf///)‘e , s/ltstone
3

Asai Shale KuTa

Fhyllitic corbonaceous shale, siltstone , mualstone ; minor
limestone , calcarenite, greywscke , cong/omera?‘e

KuTs

Salumei Formation

Shale , sanolstone , conglomerate ; minor foraminiteral limestone

Kuc

Chim Formation

Shale , siltstone and laminated send'stone and siltstone ;
minor calcarenite, Jyﬁlomerg fe, 9/~e_ywscke, conglome rate and tuff

Kondaku Tuff Klk

Siltstone, shale , voleanol/ithic sendstone fuffaceous senmdstone
and tuff, sndesitic sgglomerate and lsva

Klku

Kumbruf Volcanics

Basaltic agglomerste and pillow lava ; subordinste Fuff,
greywacke , siltstone

XK X% KK x X

** . _ -
Kera intrusives T le 2

XX )% % % =¥

Augite dolerite and gabbro

Dark grey calecsreous pyritic shale and silfstone ; minor
grey sandstone , /imestone

= Basal rudite ,arkose

Phyllitic shate , siltstone, greywacke, feldspsihic sendstone,
conglomerate

Maril Shale _Jum'
Kompiai Formation Juo
Monqum Volcanics Jmm

Basic submarine agglomerdte and pillow lava,; conglemerafe,
tuffaceous greywacke

JIb

Balimbu Greywacke

* ¥

Jlu

Urabagga intrusives

Kana volcanics

Jimi Greywacke

Calcareous and volcanolithic greywacke, siltstone, shale

branodiorite , diorite

Red, purple snd green sc/d o basic o799/omer'a7"c ; volcanolithre
sediments , lova, tuff
Calcarenite

Greywacke, s/ltstone ; rminor shale , sandstone

Yuat Formation

Black shsle

Goroka Formation Mg

Kuta Formation

/Pu/m/

Quartz veined schist, phyllite, schistose , carbonaceous snad
calcareous siltsrone, ﬁorﬂfe/.s; minor 9neiss , a'm,oﬁ/bo//;‘e}.
Marble

Limestone, sandy limestone and arkose ; very minor basalt

+
Kubor Granodiorite i Puk "

Gr'anodior-/fe) fornalite, minar oiorite, _;)abbr—o, aclamellite
splite, pegmati te

Pzo

Omung Metsmorphics

Slate , phyllite , metagreywacke , basic metavo leanics ,
horntels

xx Name not yet approved

DIAGRAMMATIC RELATIONSHIP OF ROCK UNITS

(Terresirial Quaternary rocks excluded)
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