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NEW GUINEA 
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SUMMARY 

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

Access to the area is either by road from Mount Hagen 
or by air from Mount Hagen or Madang. Travel within the 
r egion is best accomplishad by four-wheel drive vehi.le along 
the roads i~ the Lai and Lagaip valleys, bat elsewhere 
traversing must bc' on foot along poorly defined native tracks. 
Native-ouilt government rest-houses are common throughout the 
area. During October, the party used a helicopter to aid 
~he mapping of remote areas in the Lagaip Subdistrict. 

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

The widespread marine deposition of the fine-grained 
clastio Laga~p Beds commenced in the Upper Creta~eous and 
continued through to the Lower Miocene. The Lower Tertiary is 
apparently miseing in this sequence and probably represents a 
period of lesser deposition. Probably the Porgera Intrusives, 
which introduced gold mineralization in black shale in the 
Porgera Valley, we re emplaoed during this time . The coarse­
grained Sau Beds were deposited during the lower Mio~ene in 
both shallow water and trough environments. During the same 
period the Tib1n1ni Limestone formed in deep water in the 
south-west. 

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

Uplift late in the ,Tertiary raised the area to near 
its prosent el evation, and was followed shortly afterwards by a 
period of intense vulcanism during which the Hagen Volcanics 
were extruded. This vulcanism di ed out during Recent times. 
Pleistocene to Recent lake deposits form terraces in the 
Laigap Valley, and valley fill in many parts of the Yangi 
Highlands. 



• 
Fi g . 1 

REFE RENCE 

\. .• 1 Rood 

p " '1jlO .. 1P .. 

.. 

Locality Map 

.• 

8urllO/; of ,.,imvol Resources, Geology and Geophysics To accompany Record No 1964/137 B54/A8/9 



• • 

• 

2 . 

The r~cks are gently folded aiong north-west-trendtng 
axes, and are disrupted by s trike faulting north of the 
Lagaip River. Intense f olding and faulting has contorted the 
Lagaip Beds and the Yangi Beds. T~e regional s trike of the 
area changas at a line dr awn r oughly diagonally north-eastwards 
acr oss the map area , 

Small alluvial deposits of gold a r e worked in the 
Porgers and Timun valleys . The source of the gold in the 
Por gers Valley is a t present being pr ospected. A r econnaissance 
stream sediment sampling programme over the area r evealed high 
vanadium counts in the Tarua River . In the Wale -Ta rms 
watershed basfc t o acidic intrusives, which elsewhere have 
caused gold mineralizati on, warrant a more thDrough investig­
atiBn. The area south- west of Laia~ is underlain, by 
folded marine sediments which have a petroleum pot ential; 
at pr es ant, however, access to the area i s difficult. 

INTRODUCTION 

Most of the Wabag and Lagaip Subdistricts of the 
Western Highlands, New Guinea , was mapped by a Bureau of Mineral 
Resources Geol Ogi ca l Party between June and November 1963. 
The par ty consisted of F . E. Dekker and LG. Faulks f or the 
first three months of the survey; during October, a helicopter 
Vias used t o aid the mapping of inaccessible areas in the 
Lagaip Subdistrict and Messr s . Thompson , Belford, and Horne 
joined the party for this period. 

Resul ts of earlier r econnaissance mapping in the area 
,y Ward ( 1949) and Dow (1961) are included in thi s r eport. 
Palaeontological age determinati ons wer e done by D.J. Belford , 
and most of the petrography was described by I.G. Faulks. 
Detail ed photo-interpretation on the Yangi Highlands in the 
south- western corner of the map area was done by J . E. Thompson . 

Locati on 

The ar ea mappe d during the 1963 fbe ld season covers 
about 3000 square miles betwijen latitudes 5 Sand 5 50 ' S 
and longitudes 1430E and 144 10 'E ; it is situated north-west of 
the t own of Mount Hagen, which is the administrative centre of 
the West ern Hi ghlands. The a r ea includes part of t he Birep, 
Magare, Lake lviva , Yoge, Mount Yangi , Wongum, Burgers 
Mountains, and Tarua River one- mile sheets . The r egi on 
straddles the main divide; the Lai, Sau, Tarua and Maramuni 
Rivers join to form the Yuat River, whi ch f l ows north into 
t he Sepik Valley , and the Lagaip, Porgera, Andebare , and Wage 
drain to the Papuan coast i n the south . 

The area is completely covered by vertica l aeria l 
photography, and pr eliminary detail pl ots at a sca l e of 
1: 50, 000 have been produced for most of the a rea by the 
Divisi on of National Mapping.. In the northern part of the 
map area uncontrolled compilations of air-photographs were 
used t o compl ete the map . 

" 
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Access 

The Lae-Mount Hagen H~ghwey extend,s beyond MoUnt 
Hagen into the Wabag and Lageip Subdi stricts" b,.t in this area 
i s suitable for light traffic only. Side ~oads to, miSsion 
stations and patrol posts are numerous (see geological map) 
but are usually only passable to four-whee I-drive vehioles., 

All admini strati on posts and most missi on stations 
in the a r ea have airstrips ; most of the supplies for 
European out post s are air-freighted from Madang. Wabag and 
Wapenamanda have three scheduled air services a week from 
Madang and Mount Hagen; the other centres ar e se rviced by 
cparter flights. Mi ssion air strips at Yaramanda , Pomokos, 
Paweri, and Par a re for light aircraft only, and prior 
permission to l and must be obtained f r om the missions 
controlling the air strips. 

Native tra cks and hunting pads are numerous, a lthough 
these beoome very r ough and ill-defined away from the main 
oentres of popula tion. Remos;, pockets of populat ion oan 
usually be r eaohed by Admini stration walking traoks. 

,Population 

The Wabag ar ea supports a native popul a tion of a'bout 
120 , 000 , most of whom speak the same l anguage . Local 
variations in dial eot are common. The natives in the Porgera 
Valley speak a differ ent l anguage . 

The La i and Lagaip Vall eys a re densely populated, but 
large areas of high el evation to the north and south a re 
completely devoid of people . The district i a admini s tered 
from the Subdistri ot offices of Wabag and Laiagem, and from 
patrol posts at Wapenamanda , Kompi am , and Por gera . 

Lutheran, Roman Catholic , Seventh-Day Adventi s t, 
Apus t olie, and Baptist missionaries have numerous s t ations 
throughout t he popul ated val leys . 

Industry 

The inhabitants of the Wabag area have no local 
i ndustries . They practi se subsistence agriculture, and a small 
amount of market gardening supervised by the missions. The 
missions have installed small sawmills to provide timber f or 
their own building r equirements. 

Small-scal e gold mi ning oper ati ons ar e oarried out 
in the Timun and Porgera Valleys . Me ssrs. L. and M. Wilson 
have been mi'ning gold and pl atinum in the Timun River sinee : 
1949 for small r eturns. Mr . J. Searson holds a l ease in the 
Porgera Valley, and enterprising natives are obtaining good 
r eturns from alluvia l t er races in t his valley . 

Climat.e 

The ar ea mapped has an e l evation of over 3000 f eet, 
and t he weather over most of the r egion is equabl e . Days a re 
warm and nights are cold at this altitude, but in country 
above 8000 fe et the olimate is gener ally bleak and unpleasant . 
The r ainfall i s high over the whole ar ea , and appear s to be 
heaviest on the Sepik Fall in the north, and on the highlands 
to the south and south-west of Lai agam. Ther e is no marked 
dry or wet season , and rain is an almost daily occurrence 
throughout the year • 
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Field Me thods 

The good access roads in the populated areas 
permitted the extensive use of a long-wheel-base 1and~Rover 
for . the positioning and supplying of local base camps. All 
geological traversing was dono on foot; in remote areas, a 
carrier line of up to twenty natives was employed, and trips of 
one to two ' weeks away from base camp were made. During these 
excursions, food for the carriers was bought loca lly. 

A helicopter was used for access to remote locali t .ies 
during October. De tails of the operations are described in a 
separate report (Dekker, 1964). 

Previous Investigations 

The first geological investigation of the area was 
in 1948 by Ward (1949), who made r econnaissance traverses 
from Wabag to the Porgera and Timun Rivers, primarily to assess 
the discoveries of gold at these two localities. Rickwood 
(1955) in 1952 and 1353 extended his mapping of the Wahgi Valley 
ove~ the Mount Hagen Range into the 1ai Valley between 
Wapenamanda and Pawari. Dow (1961) mapped the country 
surrounding the Sau River, and his work is included in this 
report. In 1961, Dr. Bik of the CSIRO Division of 1and 
Research and Regiona l Survey investigated the ge omorphology 
of most of the 1agaip Subdistrict and the 1ai Valley, but, 
to date , the results of his work h3ve not been published. 

PHYSIOGRAPHY 

The area mapped lies almost wholly within the 
west~rn Hi ghlands of New Guinea and ranges in elevation from 
3000 t o 14,000 feet. It can be subdivided into the following 
physiographic units: Seplk Fall, Central Range , 1ai Valley, 
Sirunki Highlands, 1agaip Valley, McNicoll Range, Yangi 
Highlands and Mount Hagen Range \Fig. 4). 

The Sepik Fall 

The Sepik Fall is the name given to the northern face 
of the Central Range and includes the watersheds of the 
Maramuni, Tarua, and Sau Rivers, which eventually join to form 
the Yuat River flowing into the Sepik Valley to the north of 
the map area . This r egion is deeply dissected and extremely 
rugged . The rivers , rising at approximately 10, 000 feet above 
sea level, fall to l ess than 3000 feet in a horizonta l distance 
of ten to fifteen mil es. 1ush rain forest covers this region 
which has a very high r ainfall. 

Central Range. 

The Centra l Range is an offshoot of the north-west 
trending mountain chain which forms the main divide in this 
part of New Guinea. The range extends westwards from the 
1ai gorge and culminates in the Burgers Mountains approxi mately 
14,000 feet above sea level about 25 miles north-north-west of 
1aiagam. The range is underlain by the 1ai Syncline; cliffs 
up to 500 feet high a r e common along its northern f ace . 
North of the 1ai Valley, tho range consists of a narrow 
e l ongat ed plateau about 10 , 000 feet above Bea level, and it is 
covered with dense moss forest . 
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Figure 2: A crater lake about 16 miles 
south- east of Laiagam 

Figure 3: The lower Lagnip Valley looking 
west from near Muriaga ; elevation 
approximately 6000 ft . 



"'O:fu (-4 G4IP 
!""'... . . ~ '- ' .. ,_ .... 

',---• 

YANGI 

-------- .-

~ . ' , 

" 
" 

--~ --, 

, 
:-1 'li -11--I • ' . I : I I i ," 

, , 
'- ~ • --\ 

HIGHLANDS 

WABAG AREA T. N.G. 
PHYSIOGRAPHIC REGIONS 

SCALE 1: 1,000,000 

" 
, 

" " lO Mil .. 

.... . -- -.. .. .. .. .. --------- -----

ro ~cc"mpPflT R" cprr! Np 196<1/I J7 

IIIJR£AV OF NINERAL RESOURCES, G£(JL06'f AND G£OPHr$IC$. F£8RIJARY, 1964. 

FIG. 4 

REFERENCE 

"-- ' --" t,lA I JrI DIVIOE 
_ AIRSTRIP 

o 

8S4/A8/5 M.E. N. 



v 

Figure 5: Sirunki Swamp near Lake Iviva 
with the Central Range in the 
background . 
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Lai Yalley 

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

Sirunki Highland 

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

Lagaip Valley 

The Lageip and Porgera Rivers, flowing westwards to· . 
the Strickland gorge, traverse deeply dissected terrain (Fig.3), 
except near Laiagrun, where the Lageip River meanders in a 
narrow valley. Downstream, the river has incised a gorge 
about 2000 feet deep; dense rain forest covers the steep 
slopes, and the region is virtually impenetrable. 

McHicoll Range 

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

Yang! Hi!. ghland s 

Large highlands covering most of the southern part 
of the map a rea range in elevation from 9000 to 11,000 feet. 
Ralief is generally less than 1000 feet; the ridges are 
overgrown with dense sttmted moss forest, the valleys are 
open and swampy, and support grass on the flanks and reeda in 
the swamps. Sinkholes, caves, l akes , and underground rivers 
are oommon in limestones of this ragion. The Andebare and . 
Wage Rivers flow in open valleys over the: highlands (Fig.7), but 
cascade through steep gorges off the highlands south of the map 
area. A crater l ake within the highlands 16 miles south-east 
of Laiagam is about 1! miles in diameter. The high rainfall 
and altitude of the highlands result in a cold and often dismal 
climate. Cold-air flow along the valleys has limited forest 
growth to the ridge tops. 
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Fig. 6. Andebare River flowing underground 
15 miles south err Porgera • 

• 

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

The Mount Hagen Range is a large' ~omplexly dissect~d 
Pleistocene volcano which rises to about 130'0'0' feet above sea 
level. The mountains , which have apparently been glaciated', 
consist mainly of semi-consolidated deeply eroded ash deposits. 
La rge outwash fans have developed on the flanks of the range 
in the Lai gorge (Fig. 13). The flanks are themse lves deeply 
dissected . 

GEQLQGY 

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

Littlu is known about the pre-Upper Cretaceous 
history of the Wabag area: rocks of this age crop out only in 
the north-eastern corner of the map are~ , north of the Bismarck 
Fault Zone. In this a r ea, the Lower Cretaceous Kondaku Tuff 
overlies Upper Jurassic sandstones and shal es of the Labalam 
Beds, 

Extensivs marine depositi on of the fine-gra ined 
Lageip Bede commenced in the Wabag ar ea during the Upper 
Cretaceous, and extended into the lower Miocene. The Beds 
consist mainly of grey shales and interbedded lenses of 
limestone. Greywacke , conglomerate and shal e of the S~u B~ds 
was deposited soon after in the northern part of the map area. 
A volcanic epoch accompanied by the bu'sic t o acid Timun ' 
Intrusive phase l ed to the extrusion of the basic tuffs and 
l avas of the Tarua Volcanics l ate in the Lower Miocene. The 
greywacke and tuffaceous sandstone of the Burgers Formation 
were subsequently deposited during the dying phase of the 
vulcanism. South of the present-day Lageip Valley, the 
basinal Yang! Beds accumulated from Paleocene to l ate Miocene 
times . These Beds form a thick sequence of mudstone, 
limestone and sandstone. 

A major orogeny during the Pliocene faulted and 
folaed t,he sediments , and r a ised the Wabag area to near its 
present e l evati on . It was followed by extensive basic 
t errestial vulcanism from Pleistocene to Recent times. 

STRATIGRAPHY 

JURASSIC 
Labalam Beds (New Name) 

Labalam Beds is the unit name proposed by Dow ( 1961) 
for Jurassic sandstones and shal es which crop out in the 
north-eastern corner of the map area . They are overlain 
by Creta ceous Kondaku Tuff to the north-east and a r e f aulted 
ageinet fine-grained Tertiary sediments in the south. 

Dow describes the Labalam Beds 8S follows: 
1Exposures are poor and only a general idea of the 

succession was obtained . The lower part is composed 
predominantly of arenaceous sediments, tha most common of which 
is a laminated and thin-bedded quartz sandstone. The r ock 
'is indurated and consists predominantly of well-rounded grains 
of quartz, chert and fine-grained silicified siltstone. This 
sandstone grades into a dis tinctive fine-gra ined intraformation­
al conglomerate which consists of elongated and subrounded 



STRATI GRAPHY OF THE WABAG AREA 
____ ~A~GE~ __________ ~F~O~~~T~I~O~N~NAME~~__ __ ____ ~L~I~T~H~OL~O~~~ ________________ T~H~I~C~KN~E~S~S~ ________ ~RE~lM~R~KS~ ____ __ 
Pleistocene 

.to 
Recent 

Alluvium 

Hagen Volcanics 

Mud, sand, conglomerate, peat 

Tuff, agglomerate, basalt Subaerial 
l acustrine 

----------------------------~Strong uplift with widespread unconformity-----------------------------------------------
(?)Middle 

Miocene 
Burgers Formation Greywacke, tuffa ceous sandstouQ More than 

8000 ft. 
Shelf deposition 

--------------------------------Unconformity in north of map area , Ti~un~--------------------------------------------__ 
Intrusives emplaced 

Lower 
Miocene 

Paleocene 
to 

Upper Miocene 

Upper Cretaceous 
t o 

Lower Miocene 

Uppe'I' 
Creta ceous 

Lower 
Cretaceous 

Jurassic 

Tarua Volcanics 

Tibinini Limestone 

Yang! Beds 

Tuff, agglomerate, pillow l ava 
Limestone 

Mudstone, limestone , sandstone 

3000 ft. 
3000 ft . 

More than 
8000 ft. 

Probably about 
15000 ft. 

Deep water deposit 

Basinal beds 

(?)Porgera Intrusives empl aced----__ ------------------------------------------____ _ 
Siltstone , shale, limestone, More than Shelf and basin 

Lagaip Beds marl, calr.arenite. 
3000 ft. deposition 

Leanda Beds Mudstone 

Kondaku Tuff Basalt, agglomerate, tuff 

Laba l am Bede Sandstone, shale, siltstone . 

., . 
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ail tstone and ahale pebbles in a fine sandy matrix. Grey and 
dark blue shale and siltstone ara prominent in thia section; 
they are micaceous, usually phyllitic, and have an incipient 
slaty cleavage parallel t o the bedding. Fossila were f ound 
in the ahale in one locality. 

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

Dow recognized fossils of Buchia malayomaorica and 
from a locality 1t miles north-east of Labalam, 
correllated these sediments with the Jurassic 

Buchia malayomaorica horizon recorded by Rickwood (1955) in 
the head of the wahgi Valley about 30 miles to the south-east. 
This horizon, however, is predominantly shale with prominent 
masses of reef limestone, and hence a new name was proposed f or 
the beds in the Wabag area. 

CRETACEOUS (LOWER) 
Kondaku Tuff 

The name Kondaku Tuff was first proposed by Edwards 
& Glaesaner (1953) for Lower Cretaceous volcanic breccia and 
tuff with interbedded marine sediments which are f ound in ths 
Wahgi Valley 18 miles t o the south-east of the map area. The 
basaltic volcanic rocks which overlie tho Labalam Beds in the 
north-eastern corner of the area are tentatively corrsllated 
wi th the Kondaku Tuff. 

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

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

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

The Beds consiat mainly of fine-grained, thin-bedded. 
greon and red calcareous shale containing small lenses of 
fine-grained limestone up to three inches in l ength. The 
Beds are highly sheared along the Leanda River, and contain 
much calcite veining. Farther west in the headwaters of the 
Maremuni River, they are tightly folded and well indurated. 

The thickness of the Leanda Beds ia unknown. No 
foasile were found, but since they are overlain by the Lagaip 
Beds which arG known to extend from the Upper Cretaceous to the 
&tlocene, they have been given an Upper CretaceouB age, and are 
tentatively correllated with part of the Upper Cretaceous Chim 
Group described by Rickwook ( 1955) in the Wahgi Valley about 
100 miles t o the south-east. 
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9. 

UPPER CRETACEOUS TO LOWER MIOCENE 

Lagaip Beds (New Name) 

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

The Lsgaip Beds crop out in the Lagaip Valley, and 
also in the Maramumi, Lower Lai, Ambun, and Porgera valleys. 
They consist mainly of grey calcareous and fine-grained, 
laminated shale interbedded with l enses of massive to flaggy 
limestone and small beds of massive friable sandstone. Near 
Muriaga, highly calcareous shale contains abundant foraminifera 
of Upper Cretaceous age. Nodules of pyrites up t o six 
inches in diameter are scattered through the shale in this 
area. In the Yoim area, north of the Lagaip River, large 
lenses of red and white marly limestone are comparatively 
resistant t o weathering and form an extremely rugged 
topography in this regi on. Due to the intense contortion of 
the sediments a l ong the Laga1p Valley, the succession of the 
Legaip Beds in this area was not determined, 

In the Porgera Valley, the Lsgaip Beds consist of 
grey to black fine-grained thin-bedded shale with minor 
interbeds of sandstone and fine conglomerate bands, The beds 
are strongly folded along north-west-trending axes, They are 
conformably overlain by the Tertiary f - f stage Tibinini 
Limestone, and are intruded by small d~oritic stocks of 
Tertiary age . 

Belemnites f ound by Ward (1949) date the beds as Upper 
Cretace ous . 

During the l owe r Miocene, thin-bedded sediments were 
deposited in a shelf environment in the northern part of the 
map area, The Lagaip Beds crop out as a north-west trending 
belt on the 'Sepik Fall', where they dip southwards into the 
Centrel Range . 

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



Figure 9: Alternating sandstone and shale near 
the top of the Lagaip Beds in the 
Maramuni Valley. 

Figure 10: Penecontemporaneous slump structures 
in calcareous mudstone, Porgera 
Valley. 
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Dow ('1961) estimated the following section of fine­
grained marine sediments in the Komplam area , and named them 
the Linganas Beds. These .ediments have a similar lithology 
to tho Lagaip Beds, and they have been included in this unit. 

TOP 
350 ft. Shale, siltstone, calcareous siltstone 

fine-grained greywacke. 
700 f~. Foraminiferal calcarenite 

4500 f t. Siltstone, shale, fine-grained cal~areous 
greywaokc, calcareous siltstone . 

BO'rTOM 

They crop out as a narrow south-east-trending belt, 
turning south near the Lsi River where the beds form the 
l owermost member of the sequence in the Lei Syncline . The beds 
are apparently faulted against Jurassic rocks to the north. 

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

In tho Lament River the oeds below the calcarenite 
differ slightly from those near Linganss. Regular bedding, 
·ooth laminated and thin-bedded, is mor e common and in addition 
colour-bonding up to ~ inch w!.de in alternating light and 
dark grey bands is common. In this area quartz veins and 
pyrite mineralization OC0urS as joint linings and disseminated 
orystals near the porphyry intrusion. 

The foraminiferal calcarenite is invariably fina-Srain­
ed and massive and consists of r ounded grains of calcite with 
abundant small pelagic foraminifera and subrounded shell 
fragments cemented by interstitial calcite. The bed is 
resistant t o aroBi an and forms a prominent scarp throughou~ 
the araa from near Pawari to the Lament River where it lenses 
out. Suuth of Pavmri the bed becomes discontinuous, and is 
represented by large lanses of reef limestone . 

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

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

The Lagaip Beds on the southern side of the Central 
Range crop out in the Ambun Ri~er. Here, the beds consist of 
calcareous, thick-bedded shale and fine-grained siltstone, 
commonly with l ayers of calcite up t " t n thick along the 
bedding planes. The beds are well-folded along north-west­
trending axes ... 
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The 11 tho logy of the Lagaip Beds is remarkal)ly 
similar to that of the Asai Beds (Dow & Dekker, 1964) which 
crop out 100 miles east of the map area. The two units were 
deposited from Upper Cretaceous t o lower Mi ocene timee. The 
Asai Beds are incorporated in a zone of intense shearing, and 
they have been metamorphosed, whereas the Lagaip Beds have not 
euffered such a degree of alter ati on. The two units are 
correlated on a basis of their similar lithologies. Highly 
calcareous shale in the headwaters of the Lagai~ River may be 
correlatives of the Mango Marls (Rickwood , 1955) from the 
Mendi area. 

PALEOCENE TO MIOCENE 

Yang! Beds 

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

In the McNicoll Range south of Porgera, thick li~~stone 
beds containing chert are interbedded with calcareous shale. 
Grey friable sandstone containing oarbonaceous plant remains 
also contains thin interbeds of shale. Further to the south 
in the headwaters of the Andebare River, at l east 8000 fe et of 
interbedded mud, silt, san~and chalk were measured . These 
sediments are e:oceedingly rich iJl foraminiferal remains. The 
chalky limestone has a distinotly fetid odour although on 
analysis, it was f ound to contain no hydrocarbons. The 
measured section in the Andebare River area apparently is not 
f aulted and the total sedimentary sequence in this region is 
about 15,000 feet t hick. 

A reliable estimate of the thickness of the suo cession 
could not be Dade in the time available because of the extremely 
complicated tectonics in the area , and the l ack of stratigraphic 
mnrker beds. 

The Yangi Beds have a complicated structure and .have 
been overfolded and thrust-faulted. South of the Porgers 
Valley, the beds display t he r egional west-north-west strike, 
but to the south-east the regional strike changas direction by 
almost ninety degrees. 

Two distinct f aunas, one of pr obable Paleocene age 
and the other l ower Miocene , have l een recognized from the 
Yangi Beds. These f aunas are f ound in similar lithologies 
and the Yangi Beds have thus not been differentiated, and have 
been t entatively aSSigned a Paleocene to Miocene age. No 
Oligocene fauna have been recorded and it is therefore very 
likely that the erea was emergent during this time as was most 
of the Papuan Basin t o the south. 



LOWER MIOCENE 

Sau Beds (New Name) 

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

The section be~ween Linganas and 
Taru~ Volcanics near Kompiam vms estimated 
aeriel photographs, and is given below: 

Top 

the overlyin~ 
by Dow ( 1961) from 

3500 feet Dark grey and blue, highly indurated, greywacke and 
tuffaceous sandstone which grades into water-laid tuff 
near the top. The most common rock type consists of 
subangular fragments of basic igneous rocks, 
feldspar, and f~rromagnes1an minerals chaotically 
dispersed in a fine-grained tuffaceous matrix . These 
beds range in grainsize from thin-bedded to massive 
and are interbedded with laminated and thin-bedded 
Siltstone, which comprises about one third of the 
sequence. Small lenses of argillaceous limestone up 
to 30 feet thick containing gestropods, bryozoa, and 
foraminifera are common in this member near Kompiam. 

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

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

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

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

North of the Lagaip River near Muriaga, coarse­
grained thin-bedded greywacke is interbedded with calcareous 
shale, fine-grained blue sandstone and fine unsorted 
conglomerate bands containing well-rounded pebbles of quartz, 
chert, and shale. The beds are predominant ly micaceous. 
Ripple marks, cross-bedding, ann worm tracks indicate shallow 
water environment. II: this area the beds are unconformably 
overlain by coarse-grained, feldspathic sandstone of the 
Burgers Fo=aUon. 

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

The Tarua Volcanics immediately overlying the Sau 
Beds in the Maramuni Valley have been dated as Tertiary 
f - f stage, and lenses of limestone in the older Lagaip 
Bads i£; the Lai gorge also contain l owe r Miocene fossils. 
The faunal content of the Sau Beds ouggests that they were 
deposited contemporaneously with the Tibinini Limestone, 
although the lithologies of these two units,which are less 
than 10 miles apart, are completely different. The explanation 
proposed i8 that the Tibinini Limestone was deposited 
considerably farther south, and that compression across the 
present-day Lagaip Valley brought the t wo units into such close 
proximity. 

Tibinini Limestone (New Nama) 

The Forgera Valley is bounded on its southern and 
eastern sides by spectaoular limestone cliffs of the 
~ibinini Limestone (Fig. 11). This unit underlies the 
rugged karst topography of thc McNicoll Range immediately to 
the south, Outcrops of the limestone arc in inaccessible 
country. Floaters found at the base of the cliffs, features 
observed from a distance, and photO-interpretation f orm the 

, basis for this deecription. 

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

Dr . Bik of the CSIRO Land Research and Regional 
Survey collected two samples of limestone from boulders at the 
base of cliffs in the Porgers Valley. Fossils in these 
specimens were identified as being of the Tertiary f, - f? 
stage. An outcr op of marI on the Timsndan-Tibinini 'tracK 
sampled by Bik yielded middle to upper Miocens microfossils. 
This latter specimen is believed to have come from below the 
Limestone . During the present survey, lower Miocene 
foraminifera were recognized in a floater of limestone. Since 
the I,ower TertiarY is apparently only very poorly preserved 
in this part of New Guinea (Auotra11an Petroleum Compaay, 1961) 
a lower Mi ocene age has been postulated for the Tibinini 
Limestone. 

Tarua Volcanics (New Name) 

Tarua Volcanics is the name proposed f or a sequence of 
predominantly ~ubmarine basic v olcanics cropping out along the 
"Sepik Fault". 1)he name i8 derived from the Terua River at 
approximately 143 47' ar,d 5 15'S, where these volcanics are well 
developed. In the Kompiam area, Dow ( 1961) included these 
'lolcanics at the top of his Kompiam Beds . 

The volcanics generally conformably overlie the Sau 
Beds, but a small angul ar illlCOnfOrmity separates the two units 
in the Mararuuni Valley. The Burgers Formati on unconformably 
overlies tho volcanics , and b~sic to a cid plutoniC rocks of the 
Timun Intrusives intrude the sequence in the Wale River , 

The Tarua Volcani3s cr op out on the northern limb of 
the Lai Syncline and form a continuous belt from the Ninimb 
River in the east to west of the Burgers Mountains. The 
volcanics are missing on the southern side of the Lai Syncline 
and have probably been removed by faulting and er osion, prior to 
deposition of the Burgers Formation in this area. "The 
topography along the outcrop is extremely rugged. 

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

Top 

Thickness Description 
750 feet Coarss-grained olivine basalt containing phenocrysts 

of feldspar and interbedded with small lenses of 
tuff. 

1000 fe et Coarse to medium-grained thick-bedded tuff, with 
minor conglomerate and agglomerate. 

750 feet Basaltic pillow l ava and agglomera"te. 

±500 feet Massive unsorted conglomerate containing rounded to 
subrounded boulders and cobbles of basic v olcanics, 
and intrusives with a coarse- grained indurated matrix. 
Minor sandstone and aggl omerate. 

Bottom 



Figure 11: Cliffs of Tibinini Limest0ne in the 
Porgera Valley. Mount Kaijende in 
background. 
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Do .. (,1961) observed the following section near 
Kompiam and estimated the thicknesses from aerial photographs. 

:rop 

Thickness Descript~on 

3000 feet Mainly basaltic lava, tuff, and agglomerate. The 
agglomerate contains angular fragments of basalt 
snd andesite up to 2 feet across in a tuff matrix; it 

gradea into a coarse-grained boulder conglomerate 
with subrounded basalt boulders snd cobbles in a 
tuffaceous matrix. 

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

Bottom 

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

The volcanicerepresent a line of shallow s~bmsrine and 
subaerial offshore volcanic ectivity similar to that found on the 
northdrn shore of New Guinea today. 

Fossils at the bottom of the Tarua Volcanics in the 
Maramuni Valley were dated as Tertiary fj- f2 stage. 
Tertiary f 1-f? stijge fossils were recognIzed near the bottom of 
the Burgers Formation in the Sau Valley and thus the volcanics 
appear to be wholly limited to the upper half of the lower 
Miocene. (Sample locality F 329). 

(?)MIDDLE MIOCENE 

Burgers Formation (New Name) 
The name, Birip Beds was proposed by Dow (1961) for 

shall.w water, off-shore sediments lying in the Lai Syncline. 
However, because the beds are poorly exposed near Birip, and 
a good section of these rocks was mapped in the Burgers 
Mountains, the alternative name, Burgers, Formation is proposed 
and this has been nominated as the type locality. 

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

The Burgers Formation is generally unconformably 
underlain by the Tarua Volcanics, .but in the east near the Lai 
gorge, both the volcanics and the older Sau Beds are not 
represented, and the Formation unconformably overlies the 
Lagaip Beds. The top of the Formation was not observed at any 
locality, but t he rocks are covered by a thin layer of 
Ple.istocene volcanics in the 'Sau Valley. 



16. 

The section, partly measured and partly estimated 
from air-photographs in the Burgers Mountains is as follows: 

Top 

4000 fee t ± Estimated thin-bedded micaceous greywacke 
containing shelly bands. 

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

1000 feet 
300 feet 

Fine-grained micaceous greywacke. 
Grey reef limestone 

2000 feet± Coarse-grained blue tuffaceous sandstone 
Bottom 

The upper part of the Formation oonsists predominantly 
of thin-bedded, medium-grained, micaceous friable greywacke . 
containing calcareous horizons rich in badly preserved fos sils. 
The graywacke is immediately underlain by a zone of ooarse­
grained, tuffaceous sandstone, conglomerate and ooral beds. 
The conglomerate contains large well-rounded boulders of basio 
i ntrusives and volcanics set in a coarse, tuffaceous, sands·~one 
matrix. Coarse-grained, q..ross-bedded, tuffaceous sandstone 
containing a large percentage of ferromagnesian minerals 
comprise s the l owest parc of the Formation. Bede of reef 
limestone and tuffaaeous sandstone ri~h in coral, bryozoan and 
molluscan fragments are common in this aeetien. The sandstone 
forms a prominent scarp alen.g the face of the Central range. 

In the Komp1am area, conglomerate is predominant in the 
upper part of the Formation, and is interbedded with thin 
shale and siltstone. The conglomerate i . indurated, and 
cons ists of well-rounded cobbles and boulders of andesite and 
basalt in a dark sandy matrix. Some clay beds with silicified 
wood, and limonitic horizons which could be old later·itic 
profiles, were seen in the uppermost beds, These beds suggest 
terrestial conditions during depositicn. 

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

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

The deposition of the Burgers Formation is regarded 
as having taken place in a shallow-water, off-shore environment. 
The vulcanicity represented by the underlying Tarua Voloanics 
was in its dying phase during this time . 
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Part of the intensely folded Yangi Beds consisting of 
deep-water mudstone and limestone to the south of the Lagaip 
River is regarded as the time equivalent of the Burgers 
Formation. Near Kompiam, a lena of limestone 800 feet above 
the bottom of the Formation yielded fossils of Tertiary f 1- f2 
stage . Miocene f orams were a lso recognized in the type 
section. The Burgars Formation is thus considered to be of 
middle Miocene age . 

PLEISTOCENE TO RECENT 
Hagen Volcanics 

Ward (1949) referred loosely to outcrops of basalt, 
agglomerate, and volcanic ash on the Lai River as the 'Mount 
Hagen Volcanics'. Dow (1961) proposed the name 'Hagen 
Volcanics' for the volcanic material deposited over a large part 
of the Wa~g area. The name is derived from the Mount Hagen 
Range, which 11es on the eastern margin of the map area and 
consists almost entire ly of theee rocks~ 

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

The volcanic detritus of the Mount Hagen Ranga 
apparently blocked the Lai . River below Wapenamanda, and created 
shallow lakes and swamps along the Lai Valley upstream from .this 
10ca11 ty. Several small foci of eruption appeared here late 
in the vulcanism, and material from these vents was deposited 
both subaerially and in lakes in the valley. A s imilar 
environment existed in the Tichak valley. Small is olated 
volcanoes at Kam~1am, Linganas , and Kepilam, and larger centres 
at the head of the Lai River east of Laiagam f and 16 miles 
south-east of Laiagam (Fig.1) are believed to have appeared 
late in the volcanic epoch. Ward ( 1949 ) mentioned outcrops 
of andesite and basalt in the Timun River, and numerous boulders 
of tuffs, agglomer~te, and breccia in the Porgera Valley. The 
former occurrence belongs to the TarGu Volcanics of lower 
Miocene age, but no volcanic rocks were found in the Porgers 
Valley during the present survey. 

The l ar ge r portion of material extruded during this 
epoch was clastic and resulted in unconsolidated ash and 
interbedded Dasaltic aGglomerate. The ash is generally b~f­
coloured, has a variable grainsize and degree of sorting, and 
was predOminantly subaerially deposite~. CroBs-bedding, cut and 
fill structures, and graded b.edding are common; and contorted 
beddIng and minor faulting indicate penecontemporaneous slumping. 
Both lateral and vertical grading of the ash was observed. 

Blocks of lava and bombs are numerous throughout the 
deposits, and range 1n size from inches to 20 feet in diameter. 
The larger ones show columnar jointing perpendicular to the 
surface of the bomb. Pieces of wood and plant fragments 
are abundantly scattered throughout the ash at certain 
localities. 

Basaltic agglomerate, interbedded with the ash deposits 
near the centres of vulcanism, consists of large angular to 
subangular fragments ·of basalt ~h l esser sandstone and shale 
chaotically set in a coarse-grained unsorted matrix. Piedmont 
aprons of the Mount Hagen Range contain mostly angul ar volcanic 
detritus which ranges from true congl omerate to redistributed 
outwash deposits. . 
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In the Lai Valley, thin interbeds of flat-lying, 
unconsolidated black oarbonaceous mudstone oocur at random 
in the ash deposits, and indicate periods of relative volcanic 
quiescenoe during which lakes formed. Their bedding is 
slightly undulating. Small coarse-grained sandy bands and fine 
conglomerate contain angular pebbles of shale and sandstone 
up to 3 inches in diameter. These probably represent stream 
outlets into the Lai Valley basin during the Pleistocene epoch. 

Lava flows are oommon throughout the ash deposits. 
They display strong columnar jointing and are usually less than 
100 feet thick. In the Mount Hagen Range, some flows are 
conformable with the slope of the piedmont aprons; this shows 
that the volcano was still active during the deposition of the 
aprons. 

The lava is generally a porphyritic olivine basalt 
which can contain as much as 80 percent feldspar. Phenocrysts 
of olivine and augite comprise up to 40 percent and 15 peroent 
reepee"Gively, and magnetite and apatite occur as accessory 
minerals. 

Rickwood (1955) and Dow (1961) both regarded the 
Hagen Volcanics as being of Pleistocene age on the eviden.e of 
the glaciation and deep dissection of Mount Hagen. Small 
cones found by the writers were almost unaffected by erosion, 
and it is believed that "che vulcanism conunenced during the 
Pleistocene and died out in Recent time. 

Small thermal springs at the head of the Ambim 
River and near Taramanda are the present-day remnants of this 
volcanio epoch. 

Alluvium 
In spite of the highly dissected topography and 

youthful drainage of the region, alluvial flood-plain deposits 
are found in the Wabag area. 

The large alluvial plain of the Lower Lai and Jimi 
Rivers, part of which was seen in the north-eastern corner 
of the map area, has resulted from the accumulation of 
volcanic detritus from the Mount Hagen Range in late Pleistocene 
time. In the map area, the alluvium consists mainly of 
boulders of basalt in a matrix of redistributed tuff. Rare 
boulders of limestone and other sedimentary rocks ooeur. 
This alluvium ranges considerably in thickness, but seems to have 
a maximum of about 1000 feet. 

A mature river profile in the Lagaip Valley near 
Laiagam resulted in the deposition of a large amount of debris 
unaer marshy conditions in the valley. The alluvium here 
consists mainly of thin-bedded, blue and red, poorly 
consolidated mudstone, with discontinuous beds, up to one foot 
thick, of laminated brown coal and peat. Medium-grained sand 
with thin lateritic horizons up to one inch thick are interbedded. 
Near the edges of the depositional baSin, the beds become 
coarser and consist of well-sorted gravel containing rounded 
pebbles of quartz in a sandy matriX, and unconeolidated blue 
cross-bedded, fine-grained sandstone containing plant remains 
and small mUdstone layers. The beds are generally horizontal 
although they are locally tilted at angles of 30 degrees. 
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Figure 12: Subaerially deposited Hagen 
Volcanics in the 1ai Valley 

Figure 13: Deeply dissected outwash fans 
on the flanks of the Mount Hagen 
Range. 1ai Gorge in foreground. 
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Upet:ream frem Laiagam, the pro,ba»3.e ·eollapse of a 
limestone tunriel dammed the Lagaip Rive~ near Kepilam. 
Lacustrine deposits up to 200 fe et thick were deposited on a · 
well-dissected land-surface. The beds consist of ill-sorted 
fine conglomerate oontaining angular to rounded pebbles of ' 
shale, quartz and sandstone, and interbedded with poorly 
conselidated sandstone commonly stained by iron-rich solutions . 
Thin beds of brown mUdstone are interbedded with sandstone and 
have been deformed by repeated minor faulting and folding 
due to slumping. 

In the Maramuni Valley, the blocking of the Leanda 
River by movement on a fault, and of the Sui River by a 
probable landslide resulted in small chaotie deposits of 
angular to rounded boulders up to 20 feet in diameter, with 
small horizons of poorly consolidated thin-bedded, fine to 
coarse-grained sandstone and mudstone containing plant remains. 

A swampy environment around Lake Iviva, and badly 
dr ained patches of grassland on the Yangi Highlands are leading 
to the accumulation of similar deposita to those found near 
Laiagam. The flat open valleys on the Yangi Highlands probably 
contairted lakes until re<>ent].y, when they Vlere emptied by the 
rejuvenated drainage . 

I NTRUSIVE ROCKS 

LOWER TERTIARY(?) 

~rgera Intrusives 

A number of small, irregular stocks and dykes of 
intermediate position intrude black Upper Cretaceous shale 
in the Forgers Valley about one mile west of the Patrol Post . 
The shale has been mineralized, and gold is shedding from 
stockworks of quartz veins in the country r ock. 

The most predominent rock type is a porphyritic micro­
diorite. Minor d,fferentiates of monzonite and soda trachyte 
occur at random. The rocks consist of phenocrysts of 
plagioclase, basaltic hornblende , and diopsitic augite set in a 
groundmass consisting predominantly of feldspar. Quartz 
generally forms a minor cons~ituent of the rocks, and apatite, 
sphene, iron oxides, and zeolites o ~cur as accessory minerals. 
The intrusions are generally highly altered; epidote, sericite, 
biotite, and chlorite are common constituents of most of the 
rocks. 

The intruded shale apparently ranges in age from 
Upper Cretaceous to lower Miocene . The intrusives were not 
seen in contact with the lower Miocene Tibin1ni Limestone, and 
therefore it is possible that i~trusion occurred before 
deposition of this unit. Rickwood (1955) st ates that 
'The Pliocene intrusions of the Western Highlands may be 
responsible for the mineralization of the parent rocks of the 
gold-bearing alluvials in the Kuta area'. The rocks 
described by Rickwood, the Ga Intrusives, have a wide range 
in composition and probably represent a different phase of 
intrusion. The Porgera Intrusives are thus t entatively dated 
as Lower Tertiary. Although they are nowhere found intruding 
rocks younger than Mesozoic, the Intrusives may have been 
emplaced aa late as the Pliocene. 
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LOWER MIOCENE 

Timun Int rusives 

The name Timun Intrusives was pr oposed by Dow ( 1961) 
for predominantly basic igneous rocks which intrude Mi ocene and 
older sediments north of the Lai River. The name is derived 

', from the Timun River near Kompiam , where an irregul ar, igne ous 
body 14 miles l ong by 6 mile s wide intrudes the lower Miocene 
Sau Beds and the overlying Tarua Volcanics. The term is here 
usee t o include the intrusi ons described by DoVi in the 
Kompiam area , t ogether with dykes whi ch crop out in the Sau 
River (and are too small to be repr esented graphically ), small 
intermediate intrus ions a long the divide between the Lai and 
Tchak Valleys, and rar e small sills in the ·Maramuni Valley. 

: The in~nusion in the Timun River consists mainly of 
basic r ocks and ranges in composition from olivine dolerite and 
gabbro with minor serpentinite, to granodiorite . The 
granodiorite grades to medium- grained diorite and constitutes 
about one third of t he intrus i on. Some andesite porphyry 
also ,occurs rarely. 

A small stock of andesite porphyry about three 
miles· l ong by one mile wide, which grades to fine-grained 
dioTlte, crops out in the headwater tributaries of the Lament 
River. This porphyry contains about 50 pe rcent angula r 
shale f ragments in a marginal zone for about 20 feet from its 
intrusive cont act . A r oughl y banded v olcanic r ock with 
r ounded and angular pumiceous fragments up to half an inch 
across i s associated with this porphyry. 

A large boey of medium to coarse-grained granodiorite 
with dolerite and gabbro differentiates intrudes Mesozoic r ocks 
north of the pr oj ected Bismarck Fault Zone in the north-e~stern 
corner of the map area . Another intrusion composed of 
dolerite and granodiorite occurs in the Lower Lai Valley 
immediately above its junction with the Sau River . These 
two bod i es are tentatively r eferred to the Timun Intrusives 
because of simila r lithology, although nowhere ar e they 
known t o intrude t he s ediments younger than the Cretaceous. 

Rare small concordant sills intrude the Lagai p Beds 
in the Mar amuni Valley near Pasalagus and south of Biatea 
Reat House. They are compQsed of medium-grained gabbr o 
and green porphyritic dolerite with phenocrysts of olivine. 
The intruded shal es are highly indurated for a few feet from 
the sharp contacts. Boulders of serpentinit e we r e found on 
the divide between the Leanda and Sui Rivers. They pr obably 
repr esent alterQd liltrabaaic dykes intruded along the shear 
zone in the Leanda River. Dykes up to 100 f eet wide intrude 
the Sau River beds in the Sau Rivgr; they have in~ruded in two 
sets with strikes of 0200 and 135 , and dips of 60 east and 75 0 

north-east r espectively. The l atte r se t has roughly the same 
strike as the sedi ments and is intruded at right angles t o their 
b edding . The dykes range i n composition from dol e rit e to 
granodiorite. 

A number of small st ocks of hornblende diorite which 
grades into granod iorite and granite intrude Lower Mio oene beds 
a long the Lai Fault Zone south of the Lai Valley near 
Wapenamanda . These plutoni c r ocks wer~ originally thought to 
r epresent the Palaeozoic basement (RickWood , 1955). The 
~ ntrusion of these r ocks· and the faulting in this ar ea a r e 
t .'obably closely r elated . 
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Roqks included a s Timun Intrusive r ange in composit ion 
from gabbro, dol erite and minor serpentinite through diorite . 
and andesite porphyry to granodi orite , adamellite, and granite, 
The most basic rocks examined in t hin section cont a in 10 : 
percent by volume of olivine, with labradorite, augite, and : 
some iron minerals. With decreasing olivine and augite and t~e 
incoming of quartz and hornblende, the r ocks r ange in 
composition from ultrabasic to acid types containing up to 20 . 
percent quartz. Most of the r ocks ar e s lightly altered, but . 
some of t he diorites have suffered extensive deuteric alteration 
to become propylites ; The plagioclase felds pars of the 
intermediate and acid rocks are usually zoned, either 
rhythmically, normally, or both together. 

The youngest beds intruded by t he Timun Intrusives 
are the Tarua Vol canics which er e assigned t o t he TertiarY 
fi - f? stage. The intrusions appear to be r estri ct ed t o the 
nOrth-eastern half of the map ar ea . This a rea has been mildly 
deformed compar ed with the intensely contorted province south of 
the north-west t o south-east diagonal of the map ar ea . It is 
postulated that intrusion accompanied the uplift and vulcanism 
which took place along the present position of the Central 
Range during the l owe r Miocene. The Ga Intrusives described 
by Ri ckwood ( 1955 ) a l ong the Bismarck Fault Zone in the Wahgi 
Valley have a similar composition and degree of alteration to the 
Timun Intrusivee. The 01po Intrusives in the Bi smarck 
Mountains (Dow & Dekker, 1964) ar e appar ent ly associat ed with 
intens e shearing al ong the Bund1 Faul t Zone . These occurrences, 
which wer e t ent ative l y dated as Miocene, range in composition 
from ultrabasic t o acidic. The Timun Intrusives are believed to 
have been emplaced during the same l owe r Miocene phase of basic 
intrusion as the Ga and Oipo Intrusives . 

STRUCTURE 

The region a l strike of t he r o cks in the area mapped 
is simila r t o that f ound elsewher e in the highl ands of New 
Guines ; the strata are gene r ally folded along n orth-wBst­
trending axes, and are di s l oca t ed by faults parallel to this 
trend. Howev er, the main f eature of the area is the abrupt 
change in r egiona l strike about a north-easterly axis through 
the oentre of the map a r ea . In the north-western half of the 
ar ea , the structural grain is west-north-westerly whereas in the 
south-eastern half, it i s dominantly north-north-westerly. 
This change is well-demonstrated in the photo-interpretation of 
the structure in the Yangi Highlands (Plate 1) : in this area 
tight st eeply plunging f old s and complex faulting occurs along 
the north-easterly axis of bending of t he r egiona l structure. 

The ar ea can be divided into three major structural 
units, which are separated by zones of intense f aulting. These 
sones , although well-defined in places , are often obscured by a 
thick 'cover of l a t er volcanics end extrapolation of the individ­
ual f aults is thus difficult. 

The Bismarck Fault Zone as described by Rickwood 
( 1955) in the Wahgi Valley appar ently extends into the north­
eastern corner of the map area , where Mesozoic r ocks abut 
against a predominantly Tertiary sequence . A vague lineation 
on the a1r-photogra~hsf coinciding with this contact, was 
interpreted by Dow (i961) as r epr esenting the f ault zone. 
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. Extensive faulting along the Lai ,valley is mostly 
obscured by Reoent volcanics. Tha faults' in this area have 
disrupted competent blocks of the Sau Beds, but the vertical 
movement on these faults is apparently small. 

The well-defined Lagaip Fault can be traced for 
approximately 30 miles along the Lagaip valley. A marke& 
f~cies change in Miocene sediments occurs across the position 
of the Lagaip Fault and it is possible th3t this structure 
influenced deposition during this time. Considerable lateral 
movement on the fault could however, account for the juxte­

position of the two facies. 

Little is known about the structure of the Mesozoic 
rocks to the north of the Bismarck Fault Zone, but they are 
apparently gently folded along a north-west trending anticlinal 
axis. 

The Central Range lying diagonally across the map area 
is a slightly deformed zone. This coincides with what was 
probably a stable offshore .helf during the Upper Tertiary 
as evidenced by the rock types found here. The sediments 
are openly folded along ax5s which trend roughly north-west 
and chenge direction by 30 at the line between Laiagam and 
the Tarua River. In the ~"t, the Tertiary section is folded 
inEo the Lai Syncline (Rickwood, 1955) with digs ranging from 
50 near the bottom of the section to about 10 in the upper­
most Burgers Formation. In the western Central Range, a ngmber 
of par~llel folds have limbs which generally dip between .30 
and 50 • 

The area to the south of the Lagaip Fault was the zone 
of basinal deposition during the Upper Tertiary, and the rocks 
have subsequently undergone intense contortion. Deformation 
is the most intense where the change in direotion of the 
regional strike is a~ost 90 degrees. Folding and faulting 1s 
extremely complex in this region and only the major structures 
interpreted from air-photographs are shown on the geological 
map. 

GEOLOGICAL HISTORY 

Widespread marine transgression began in the Upper 
Jurassic over much of the Western Highlands of New Guinea. 
This resulted in the deposition of the Maril Shale (Rickwood, 
1955) which has a fairly constant thickness and remarkably . 
uniform lithology over a large ares. A remote, low relief 
source of detritus was postulated by Dow & Dekker (1964) to 
explain the fine grain-size of the sediments in the Wahgi 
and Jimi Valleys. The Labalam Beds, which are correlated with 
the Maril Shale, are slightly coarser, and probably represent 
a shallcw-water facies nearer the source of the detritus .. 

During the Lower Cretaceous, extensive vulcanism 
in a zone of island arcs to the north of the map araa led to the 
deposition of the Kondaku Tuff in a mlogeosynclinal . 
environment. (Edwards & Glaessnar, 1953). The subsequent 
record of deposition up to the Upper Cretaceous ie not 
represented in the map area , but in the Bismarck Mountains 
(Dow & Dekker, 1964) it consists of marine volcanics and fine­
grained sediments • 
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The Lagaip Beds were deposited during an uninterrupted 
phase of marine dep'osi tion extending from the Upper Cretaceous 
to the lower Miocene. However, the Lower Tertiary is poorly 
represented and possibly was a period of poor sedimentation, 
although there is apparently no break in the sequence 
(Australasian Petroleum Company, 1961). A fairly s t abl e shelf 
environment existed in the northern part of the map area , ahd 
fine-grained sediments of uniform nature were deposited. Large 
masses of limestone near Yali and Minyamb Creek, and fossil 
burrows of the pelecypod, Solan, in the Maramimi Valley attest 
to the moderately shall ow nature of the sea in this area . 
Large masses of deep-water limestone interbeds ~n the Lagai~ 
Valley suggest deep basinal conditions in this area (Fig.15 i . 

The landmass which supplied material during this time 
was uplifted in the early Tertiary; and the l arge amount of 
coarse detritus of the Sau Beds was deposited in a deep trough 
in the present-day Kompiam area. Elsewhere, shallow-water 
conditions prevailed and a lesser ' thickness of sediments 
accumulated . 

A mild orogeny l ate in the lower Miocene raised the 
northern portion of the map area to near sea level. Extensive 
vulcanism along a belt immediately north of the present 
Central Range, produced the Tarua Volcanics during this period. 
The orogeny was also accompanied by the intrusion of the Timun 
Intrusives. The Burgers Formation was subsequently deposited 
during the dying phase of the vulcanism. The presence of 
reefs choked by ash, apparent soil profiles, and minor 
unconformities in the formation suggest that parts of the area 
of deposition were alternatively cbove and below sea level. 

The southern half of the map area subsided during the 
Lower Miocene. Thick deep-water limestones and interbedded 
fine-grained muds indicate a basin environment which probably 
lasted until upper Miocene. 

No apparent r eason was found for the absence of debris 
of the Tarua Volcanics in the southern part of the map area. 
E~osion probably removed the Volcanics on the south side of the 
Central Range prior to the deposition of the Burgers Formation 
directly on top of the Sau Beds. This explanation is not 
valid south of the Lagaip Valley, because no break in deposition 
from Upper Cretaceous to upper Miocene is apparent in this area , 
The deposition ' of the beds cropping out in this area may have 
taken place much further south than where they crop out t oday , 
and hence they may have been distant from the volcanic 
activity during the Miocene . North-south compression of the 
incompetent Lagaip Beds along the Lagaip Valley during the l ate 
Tertiary orogeny can account for the present-day position of the 
Yangi Beds. This hypotheSiS also satisfactorily explains 
the intense contortion of the sediments along the Lagaip 
Valley. 

Considerab l e strike slip along the Lagaip Fault 
could also account for the lack of volcanics south of the 
fsult. 

Strong uplift late in ths Tertiary ended marins 
sedimentation in the ar ea. Intense contortion of the poorly 
consolidated geosynclinal sediments an the south took place 
during this time. The sediments to the north were gently 
folded and raised to near their present altitude of about 
10,000 feet. The area became volcanically active l Ate in t his 
or ogeny, and the large amount of debris of the Hagen Volcanics 
was extruded . Rivers were dammed by volcanic detritus and 
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lakes and swamps developed. Terrestial volcanics filled up 
basins such aa -the Lai Valley, and a thin veneer of ash 
covered most of the area. The Mount Hagen Range was formed 
by the most active group of vents in the area, and the range 
Vias glaCiated after volcanic activity lessened. Numerous 
other centres throughout the area were active into Recent 
times, although only a few thermally active areas are known 
to exist in the area to day. 

ECONOMIC GEOLOGY 

Gold, silver, and platinum 

Alluvial gold in the Porgera Valley was first 
officially reported in 1938. After the Second World War, 
these alluvial deposits were worked by several ~rOSp30tors, 
but by December 1948, during the visit of Ward (1949), 
Mr. J. Searson was the only European miner in the area. Several 
officers of the Papua and New Guinea Administration Department 
of Lands, Surveys and Mines subsequently visited the area, and 
the gold was traced to its origin. 

The gold together with silver is shedding from 
stockworks of quartz veins in the Cretaceous black shales 
near the margins of small dioritic intrusions. Sphalerite, 
pyrite, galena, and chalcopyrite are commonly associated with 
the gold mineralization. Much of the goldfield is covered by 
colluvium shedding from the cliffs to the south of the field. 
Horne (in prep.) of the Wau Resident GeolOgical staff made a 
systematic study of the area, and the reader is referred to his 
report for further information. A preliminary assessment by 
Horne indicated that the lode-mining potential of the goldfield 
was limited. 

Gold was discovered in the Timun River near Kompiam 
in 1948. Ward (1949) and Dow (1961) have described this 
occurrence and the follOwing excerpt has been taken from the 
latter report: 

ITba Timun Intrusives have been a source of gold 
and platinum. Gold is almost invariably found in streams 
draining the dioritic phases of the intrusions, though most 
of the stream gradients are too steep for economic concentrations 
to form. 

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

The Lamant River hasscveral small alluvial flats 
in its upper reaches. These contain fair gold prospects, but 
the amount of auriferous gravel is small and is not likely 
to be worked, except by local natives. The gold in this case 
originated in an andesite porphyry intrusion, whose margins 
warrant further prospecting for gold lodes. Basic intrusions 
in the headwaters of the Wale River have caused minor gold 
mineralization. The possibility of economic gold bearing 
terraces below the junction of the Wale and Lamant Rivers 
eXists, although this area carries no population and access is 
difficult. 
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Copper 

Dow (1961) found traces of copper in the north­
eastern corner of the map area : 

'Diorite near the margin of a large intrusi on, 
seven miles t o the east of Laba1am village , in a tributary of 
the Sau River, contains scatter ed chalcopyrite, Further 
investigation f or economic copper mineralization near the 
margin of this intrusion may be warranted. Access t o the 
area is very difficult.' 

Small nodules of bornite occur in reddish marl in the 
Lagaip River between Laiagam and Mu±iaga. A selected sample 
a ssayed 2.95 percent copper a lthough no anomalous copper 
.,a1ue showed in the analysis of a geochemical stream sample 
t aken in the same creek. 

Coal 

Thin laminated beds of peaty brown coal in 1ake 
alluvium in the Lagaip Valley near LaiagBm r epr esent swampy 
conditions her e during Pleistocene and Recent times. The beds, 
which are up t o one foot thick, sre generally horizontal, but 
locally they are tilted up t o 30, The deposits ar e small 
and of poor quality. An analysis of one sample gave the 
f ollowing composition: 

Moisture 6.79% 
Vol atile matter 30,81% 
Fixed carbon 12.5~ 

Ash 43.82% 

97.00% 

The c oal has been used on a small scale by ~he 
Apostolic Mission St ation at Laiagam, and by l ocal natives, 

Petroleum 

Petroleum may occur in the f olded and f aulted marine 
Miocene sediments of the Yangi Highlands. However its 
high elevation, deep dissection and the probability of extensive 
freshwater flushing lessen the attractiveness of this area f or 
petroleum exploration. The inaccessibility and latitude of 
t he region are f ormidable barriers t o economic petr oleum 
exploration. 

Limest one 

Large hard limestone l enses are common i n the 
Lagaip Beds in the Wabag area, and generally form prominent 
topographic features, The r ocks ar e resistant to mechanical 
weathering, and crushed limest one aggregates are used for . 
r oad and airstrip surfacing throughout most of the area , 
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(Plate 
Speqimens of limestone from various loealities 

2) were' analysed. Ths results are given in Table 2. 

Table 2 

Sample number Insoluble fracti on CaC03-content MgC03 content 
percent percent percent 

F 179 9 . 15 88 .7 0.38 
F 194 20 . 8 70.5 1.27 
F 223 6.6 90.0 0. 85 
F 231 13.8 82.1 2.40 
F 260 8.7 88.1 0.45 

The limestones generally contain a f airly high 
argillaceous f racti on, but neverthelees ar e euitable for local 
lime-burning. 

Geochemi cal Sampling Programme 

A reconnaissance programme of stream s ediment 
sampling was carried out in conjunction with the r egi onal 
mapping. Samples were only t aken at stream crossi~gs on 
geological traverses. A total of 168 samples were t aken lover 
an a r ea of appr oximately 3000 square miles, giving a sample 
density of about one sample per 18 square miles. The pr ogramme, 
therefor e , only indicates possible ar ea s for f~her 
investigation. 

Sediments were wet-sieved on the sampling spot through 
1/ 80 inch mesh and the ' finea' were s ealed in plastio sample " 

The samples s!e~!~~~~~~i~~l~n~in~rt;h~e 
bo:ra'~ oI'" of the ~ • - T ' It. 

' and the sample 

Few anomalous r esults were obtaine d: these a re 
briefly described below: 

Streams draining the Tarua Volcanics on the northern 
side of the Central Range contain sedimente which generally 
have a high vanadium count . Samples F 265, F 266, and F 267 
t aken on t he Lower Tarua River about 10 mil e s downstream from 
t he outcrop of the volcanics and t he overlying sheared bla ck 
sha l es have still higher vanadium counts. Sample F 265 
contains i n excess of 2000 parts per million of vanadium . 
Spe cimens of blaCk shale an1 basic intrusives were analysed, but 
showed no anomal ous met a l contents. Results of t hese ana~seB 
a r e given at the end of Appendix I. 

Nickel counts between 100 and 200 parts per million 
in the rugged Lower Lagaip Valley are distinguished from an 
av e r age ba ckground of about )0 parts per million. No reason 
f or these high values is apparent. 

Various isolated samples with high counts f or 
certain metals were f ound throughout the map ar ea . These ar e 
probably due t o minor concentrati ons of mineralization in the 
underlying Tertiary sediments. 
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APPENDIX II 

PETROGRAPHY OF SAMPLES FROM THE WABM AREA 

Porgers Intrusives* 

HE,: TS 11505 

Locality: Por gera Valley 

This is an a ltered, porphyritic microdi orite. 
Phenocrysts of plagioclase, augite, and hornblende are embedded 
in a fine t o medium- grained groundmass containing the above 
mineral s as well as opaques and carbonate • 

Plagi oclase is the predominant constituent . Both 
the phenocrysts and groundmass crystals a r e in the calcio­
oligocl ase t o sodic-labradorite r ange . Host plagioclase 
crystals are euhedral or subhedral in shape and some show 
distinct Eoning. The phenocrysts are often partially replaced 
by se ricite and a carb onate mineral. Augite is a minor . 
constituent, occurring as altered phenocrysts or groundmass 
grains which a r e weakly pl eochroic from col ourless t o very 
pale green or yellow-brown. Most " grains have been replaced 
or partially r eplaced by ca rbonate , chlorite, and sericite . 
Hornblende occurs as anhedral phenocrysts , pleochroic from pale 
yellow-brown t o yellow-br own. Most grains appear to have been 
altered t o chl orite group minerats and a carb onate. Quartz 
is a minor constituent, occurring as anhedral grains rather 
like phenocrysts . Howeve r , it is intimately associ ated in 
aggregates Vii th a carbonate mineral and both minerals appear 
t o have formed by deuteric a lteration of p~mary constituents 
r ather than as primary pyrogenetic miner als. The carbonate a l so 
occurs as patchy replacements of pl agiocl ase and as anhedral 
grains replacing groundmass minera l s . Accessory minerals are 
euhedral t o subhedral opaques and acicul ar apatite. 

RH 8: TS 11508 

Locality: Porgera Valley. 

This is a highly a l tered, medium- grained igneous 
rock . The original r ock cont a ined phenocrysts of pyr oxene 
and hornblende set in a plagioclase- rich groundmass . The 
predominance of sadie-plagiocl ase and the abundance of 
ferromagnesians indicat e that the r ock is between syenite anp 
diorite in composition. Possibly it could be classified as 
a monzonite . Deuteric or hydr othermal alteration has caused 
the f ormation of epidote-group minarals, chlorite, sphene , 
bi otite , and a zeolite. This a lteration has been rather 
irregul ar because some parts of the r ocks are less altered 
than othors . 

Pl a gioclase is the pr edominant constituent. The 
composition appears t o be in the albite r ange but may have been 
mor e ca lcic (i .e. oligocl ase) befor e a lteration. The laths 
are euhedral or subhedral in shape and s how an inter granul ar 
texture. Many grains ar e a lter ed t o sericite or epidot e 
(pistacite) but some show only slight alteration. Col ourless 
diopside or aUgite i s a minor constituent , occurring as 

* Petrographic determination by Australian lUneral 
Development Laboratories, Adel aide . 
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phenocryst3 or as occasional smaller grains. Most grains 'sre 
unaltered although some show slight alteration to chlorite. 
Another more diopsidic pyroxene surrounds the colourless 
pyroxene. 

Brown hornblende, which is a minor constituent t has 
been mostly altered to aggregates of chlorite and sphene. 
The chlorite has anomalous birefringence and is probably the 
penninite variety. Both e~idote (pistacite) and clinozoisite 
occur in minor amounts : p1stacite commonly replaces ' 
plagioclase or occurs interstitially to it, and the clinozoisite 
forms fibrous aggregates interstitial to feldspar grains. 
Biotite occurs as irregular laths, pleoohroic from light to 
dark brown: it has formed later than the chlorite but earlier 
than the epidote. A zeolite mineral, probably chomsonite 
occurs as anhedral aggregates replacing plagioclase. An 
anhedral carbonate mineral oocur. interstitially to most 
other minerals. AQcessory minerals are thick prismatic 
apatite grains, magnetite or ilmenite and rare pyrite. 

RH 26 : TS 11521 

Locality: Forgera Valley 

This is an altered, porphyritic, fine-grained 
igneous rock - a sodie trachyte. Phenocrysts of plagioclase 
are abundant, and smaller altered ferromagnesian phenocrysts 
occur in lesser amounts in the fine-grained groundmass. 

Plaf}0clase phenocrysts are subedral or subhedral in 
shape. I'IIuI iple twinning of grains is common, and the 
composition of the plagioclase is in the albite range. Most 
grains are replaced or partially replaoed by sericite and a 
carbonate mineral, thus the feldspar may have originally beep 
slightly more calcic. Pre-existing ferromngnesian 
phenocrysts are 1ndicated by aggregates of chlorite and 
carbonate p~esumed to have formed from them. Amphibole 
predominates, and many of the grains show typioal amphibole 
habit. These have altered to a chlorite mineral, carbonate, 
and sphene. Grains with pyroxene habit have altered to 
chlorite and carbonate. The groundmass is composed predominant­
ly of minute sodie plagioclase laths, with chlorite, carbonate, 
and accessory acicular apatite and opaques. Occasionally 
large anhedral carbonate grains have replaced portions of the 
groundmass. Pyrite occurs sparsely with the opaques. 

TARUA VOLCANICS 

F 56 (R 15773, 11341) Basalt 

Locality: Airphoto Birap 1/5013 Ninimb River. 

Occurrence : Lava Flow 

Grainsize : Very fine-grained; mostly less than 0.1 mm. 

Texture : Vesicular - hyalopilitic. 
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Mineral.ogy:--- 5"0% labradorite 
5% clinopyroxene 
2% olivine 

15% glass 
25% vesicles 

The labradorite occurs as t~ laths, some of which 
show normal zoning, with random orientat~on._ Both the 
clinopyroxene and the olivine occur as tiny granules 
interstitial to the plagioclase laths. Plagioclase, augite, 
and olivine occur in a glassy groundmass charged with opaque 
minerals. Some of the vesicles are lined with very small 
crystals of chlorite with their long axes at right angles to the 
wall of the vesicle. 

F 97 (R 16563, 11834) Porphyritio Basalt 

Locality: Airphoto Magare 5/5013 Wale River 

Occurrence: Lava flow 

Grainsize: Phenocrysts, average diameter 2 mm. Groundmass t less 
than 0.05 mm. 

Texture: Porphyritic, pilotaxitic 

Mineralogy: aO% Phenocrysts 

'10% Groundmass 
90% plagioclase 

3% augite 
3% altered oIl vine 
5% unidentified opaque minerals 

Plagioclase phenocrysts are anhedral to subhedral 
and have a composition of about An. They show 
resorbtion textures and are thus a~~arently out of equilibrium 
with the groundmass t which is probably more sodic. Plagioolase 
in the groundmass occurs as tiny laths with random orientation. 
They ere less than 0.05 mm. in length. Their composition was 
not determined. Augite occurs as subhedral phenocrysts and as 
anhedral granules in the groundmess. Unidentified opaque 
minerals occur as anhedral phenocrysts and as tiny granules in 
the groundmass. A hydrous iron mineral occurs in the 
groundmass and is probably an alteration of olivine - some 
patches of this mineral show an outline typical of that of 
olivine and show structures which are similar to the fracture 
pattern of olivine. 
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. ··· F .. 100 · (R ··15%4, ·· 11635) Vesicular Andesite 

Locality · · 
Occurrence 
Grainsize 

Texture 
Mineralogy · · 

Phenocryst. : 

Airphoto Magar e 2/5073, Head of Tarua River. 
Lava flow 
Very fine-grained; phenocrysts up to 4 mm. 
Groundmass less than 0 . 05 mm. average diameter. 
Vesicular - hyalopilitic 
15% feldspar - phenocrysts 

5% augite 
50% glassy groundmass 
35% vesicles 

The f e ldspars are plagiocl ase. (composition was not 
determined) . They are euhedral to subheo.ral and are strong:j.y 
resorbed and altered. The augitB occurs as euhedral 
phenocrysts which are quite fresh. 

Groundmass and Vesicles: 

The vesicles are quite large, being up to 2 Mm. in 
diameter and of fairly uniform size . They are nearly a ll 
lined with chlorite and filled with zeolite (heulandi te?). 

The groundmass is made up of small feldspar laths 
in an iron ~xide charged glass . 

F 11 (R 16565, 11836) Basalt 
Locality Airphoto Magare ~/5073. Tarua River. 
Occurrence : Pill ow lava 
Grainsiz6 

Texture · • 
Mineralogf · • 

Growldmass less th~n 0.05 mm. Phenocrysts­
Plagioclase O.s t o 1 mm. and Pyroxene - 0 . 5 to 
3 mm . 
Porphyritic Hyalopili ti c 

7% feldspar 

10% pyroxene 
10% calcite 

1% chlorite (? ) 
7CJ{. groundmass 

1% Iron minarals as phenocrysts . 

The f61dS¥8r phenocrysts are sodie l abradorite . 
They range in dieme ar from 0 . 5 to 1.0 mm., and occur as 
euhedral crystals which may show normal zoning, rhythmic 
zoningt or rhythmiC zoning superimposed on normal zoning. 
Alteration is alight, the alteration product being kaolin . 
The iitroxene phenocrysts are a pale green av.gite t which occurs 
as e edra! crystals often weakly zoned. The crystals range in 
diameter from 0.5 to 3.0 Mm. Calcite occurs as ragged 
anhedral crystals up to 3 mm . in diameter. They are sometimes 
moulded around feldspar and augite crystals, and may represent 
limestone which was picked up by the ascending magma, melted, 
and now crystallized . Phen ocrysts of unidentified iron 
minerals occur through the rock. A mineral, possibly chlorite 
occurs in some vesicles in the rock. The groundmass consists 
of tiny crystals of feldspar randomly oriented in an iron oxida 
charged glass containing tiny granules of pyroxene. 
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TIMUN INTRUSIVES 

F40 (R 15781, 11348) Diorite 
Locali ty : Airphoto Birap 3/5059. Aiyeli Cr ee-k . 

Occurrence: Small irregular intrusions. 

Grainsize 

Texture 

Coarse, generally greater than 5 mm. 

Hypidiomorphic granular. 

Mineralogy: 2- 3% quartz 
4.0 % andesine 
10 % augite + alteration pr oduct antigorite 

(bastite) 

The remaining 50 percent of the rock has been 
hydrothermally a ltered so that individual grains are almost 
unrecognizable . It consists of clear anhedral gr a ins of qu~rtz 
in a heavily kaolinized feldspar, probably orthoclase, shred~ 
of antigorite, and scattered anhedral grains of magnetite . ' 
Apatite occura as an a ccessory . 

Andesite occurs as large laths and some crystals show 
an oscillatory zoning. The augite is pseud omorphed by 
antigori te to givebastite, and onl y occurs in occasiona l 
unaltered residua l cores of crystals . 

F 89a (R 16561, 11832) Dolerite 

Locali ty 

Occurrence 

Grainsize 

Texture 

Minera l ogy 

Airphoto Magare 2/5077 , Mamba Creek 

Boulders shedding from large intrusion 

Ferroma gnesians - diamete r lie s between 1 and 4. Mm. 
Feldspar - average diameter 1 mm. 

Gabbroic 

60% augite 
20% labradorite 
15% olivine 

3% unidentified opaque minerals 

biotite ) Mi or amounts 
chlor ite) n 

The augite occurs as anhedral grains whose diamet~rs 
range f r om 1 to 4 mm . Anhed ral grains of iron ore and feld spar 
are included in many of the grains giving a poikilitic text~e . 
In places they show slight alter ation t o biotite and chlorite . 

The feld~ i s a plagioclase with composi tion about 
that of Bodic labradorite and aDurs as euhedral g rains 
interstitial t o augite and olivine, and as inclusi ons in augite. 
The olivine occurs as anhedral~ains. In places they show 
the characteristic incipient alterati on along fractures 
to serpentine minerals and tiny euhedra of magnetite. 
Und ifferentiated 0 a ue minerals occur as anhedral grains about 

iame er sea ere t ough the rock, and as inclusi ons 
in pyr oxenes . Magnetite is presQnt as a secondary mineral 
along fractUres in olivine . Biotite occurs as a s econdary 
mineral - product of a lterati on of augite. In pl a ces the 
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biotite has ·been partl y al tered to chlorite . Chlorite also 
occurs as a direct alteration product of augite. 

F 89B (R 16562 , 16833) 
Locali ty : Airphoto : Magare 2/5077 Mamba Creek 
Occurrence :Boul ders 
Grainsize : 1-3 Mm . average diameter 

Texture : Hypidiomorphic granular 
Mineral ogy : 5% quartz 

80% plagioclase 
5-10% orthocl ase 

5% hornblende 
1% unidentified opaque minerals 

myrmekite lin accessory amounts 
apatite 

Plagioclase is a calcic albite or a sodie oligoclase 
as euhedral crystals . In places, it is slightly cloudy 
because of incipient alteration to kaolin. Intergrowths with 
quartz give rise to myrmekite, usually occurring adjacent 
to orthoclase, but myrmekite is very minor. Quite a number 
of the plagiocl ase crystals show rhythmic zoning. Orthoclase 
occurs as anhedral grains interstitial to plagioclase erystals. 
It is cloudy owing to incipient alteration to kaolin . Quartz 
occurs in small quantities interstitial to the feldspars. 
Green hornblende occurs as anhedral grains against plagioclase 
and as euhedral crystals where adjacent to quartz or orthocl ase . 
Sphene, apatite, and unidentified opaque minerals occur as 
accessories. 

F130 (R 16570, ,11841) Serpentinite . 
Locality Airphoto Tarua R. 3/5081 Mi l aku Rest House 
Occurrence 
Grainsize 
Texture 
Mineralogy 

· • 

· · 
· · 

Small dykes along fault zone. 
Up to 2 mm. 
Majority of section shows a mesh structure. 
95% Serpentine ~inerals. 

The rock is made up of antigorite, serpophite, bastite 
(antigorite after enstatite) . Scattered through these . 
serpentine minerals are extremely tiny subhedral to euhedral 
orysta l s of iron oxide. The iron oxide i s a product of the 
serpentinization of pyroxenes and olivines . 

F 133 (R 16572, 11843) Altered Dolerite 
Locality Airphoto Tarua R. 3/5081 Pasalagus 
Occurrence 
Grainsize 
Texture 
Mineralogy 

Small stock . 
0.5 to 2 mm. 
Hypidiomorphi c granular 
80% plagioclase 
10% augite 

3% chlorite 
2% biotite 
2% unidentified opaque minerals 
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The plagioclase ocCurs as euhedral and anhedral 
crystals which are strongly normally zoned. Some compositions 
determined optically in the one crystal varied from An7n to 
An " Much of the plagioclase is kaolinized, particull!rly 
co~~s of crystals and in some cases, some of the inner zones. 
The augite, which occurs as auhedral and anhedral crystals, is 
also zoned. 1~ny crystals show alteration to biotite, with 
some of the biotite appearing to be in the process of alteration 
to chlorite. The edges of some of the unaltered augites show 
resorbtion. Chlorite occurs and probably represents completely 
altered augHe crystals. Unidentified opaque minerals occur 
as anhedral grains sca ttered through the rock. Apatite 
crystals occur in ac~essory amounts. 

F 149 (R 16574, 11845) Altered Andesite. 
Locality: Airphoto Tarua 3/50~l. Lent Creek. 
Cccurrence: Concordant Sill. 
Grainsize: 
Texture 
Mineralogy 

Fine - average grain 
: Hypidiomorphic 

diameter 0.4 mm. 

Feldepar - outlines only, completely altered to 
kaolin, chlorite and calcite. 

50% 

20% 
15% 

5% 
3% 

fg:~~~~el mostly intergrown and microcrystalline 

chlorite (pennine) 
augite - granules plus a few phenocrysts 
unidentified opaque minerals 
prehnite 

The feldspar is com~letely altered to a mixture of 
kaolin

i 
calcite and chlorite (pennine). O~tlines of larger 

crysta s are still vil:31·ble but the intervAning areas, which 
presumably were filled with smaller feldspar crystals, 
are a mixture of chlorite, kaolin and calcite. Augite occurs 
as euhedral phenocrysts and anhedral grains. Chlorite (much 
of the chlorite in the groundmass is pennine) occurs as 
aggregates in the groundmass. Prehnite appears to occur as a 
secondary' cavity filling. CalcTte occurs as microcrystallil)e 
grains in the groundmass and in places as large crystals. Tiny 
anhedral greins of unidentified opaques occur scattered through 
the rock. 

F 534 (TS 13161, R 17437) Andesite Porphyry. 

Locality: Airphoto Birap 3/5061. Lai Valley. 
Occurrence: Phenocrysts: feldspar, average diameter 3 Mm. 

Chlorite, averaga diameter 1. 5 mm. Groundmass is a 
glass. 

Texture Porphyri ti c. 
Mineralogy: 40% plagioclase (sodic andesine) 

5% chlorite after hornblende 
55% glass containing micro11tes 
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The plagioclase occurs as phenocrysts with a 
compo.ition about eodic andesine. They show rounding of the 
corners, embayment of the sides, and some phenoorysts contain 
rounded blebs of glass; all these indicate that the 
plagioclase is out of equilibrium with the glaosy groundmass. 
Chlorite phenocrysts with the outlines of amphibole are 
probably pseudomorphs after hornblende. 

The groundmass is a dark glass containing microlites 
which have not been identified. 

F 536 (R 15776, 11344) Hor~blende granite. 

Loca11 ty Airphoto Birap 3/5061. Tchak Valley, on side 
of ridge between the Lai and Tahak Rivers. 

Occurrence: Small intrusion. 
Grainsize : 
Texture : 
Mineralogy: 

Coarse, average grain diameter 4mm. 
Allotriomorphic granular. 

20% quartz 
60% oMhoclaee 
15% albite-oligoclase 

5% hornblende 

'i 
I 

The quartz occurs as anhedral grains interstitial 
to plagioclase and orthoclase. Orthoclase occurs as 
subhedral and anhedral grains usually heavily kaolinized. The 
plagioclase occurs as laths up to 8 mm. in length and is 
approximately albite - oligoclase in composition. The 
hornblende occurs as subhedral grains. Magnetite anhedra, 
apatite needles and ~phene crystals occur as accessories. 

F 551 (R 15771, 11339) Hornblende diorite 

Locality Airphoto Birap 3/5061. Lai Valley, on the ridge 
between the Lai and Tchak Rivers. 

Occurrenoe: Small intrusion. 
Grainsize: Coarse ~ith the average grain diameter 5 mm. 
Texture Hypidiomorphic granular. 
Mineralogy: 5% quartz 

60% ande·.ine 
20% augite 

5% orthoclase 
5% hornblende 
Accessory minerals include unidentified opaque 
minerals apatitd and sphene. 
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Qua~= ~ccurs as interst1t1al-grein5 and in 
myrmekitic intergi-owths with orthoclase. . The orthoclase is 
heavily keolin1zed. The ~lag10ClaSe which is about andesine 
in composition, occurs asarge crystals often greater than 
5mm. in length. Some of the crystals show oscillatory. 
zoning; and nearly all are in various stages of alteration to 
kaolin and sericite. Calcite as an alteration product is 
present in minor quantities. Fresh auftte is seen occasionally 
but is nearly always altered to antigor te; where it does occur 
fresh it is usually as residual cores. Pale green hornblende 
occurs as quite fresh anhedral to subhedral grains. Accessory 
minerals include unidentified opaque minerals as enhedral grains, 
apatite needles, and subhedral sphene. 

F 650 (R 16579, 11850) Very fine grained dolerite 
Locality A1rphoto Magare 4A/5141 Sau River. 
Occurrence * Dyke 
Grainsize : 0.5 to 3 mID. 

Texture 
Mineralogy 

Porphyritic, panidiomorphic. 
30% Phenocrysts 

25% augite 

5% olivine 
Plagioclase negligible amount. 

70% Groundmass. 

The au~te occurS as euhedral to subhedral crystals 
1.0 to 10 mID. in iameter. Quite a lot of the crystals show 
twinning and some show resorbtion along crystal edges. The 
olivine occurs as euhedra _. up to 3 mm. in diameter. They are 
in various stages of alteration to serpentine. Some crystals 
are quite fresh whilst others are completely serpentinized. 
Othem show various stages of alteration along fractures. 
The plagioclase is anhedral and is probably labradorite; however, 
no determinations could be made. The ~oundmass consists 
of tiny interlocking plagioclase crysta~, mostly slightly 
alterad to kaolin, augite and unidentified opaque grenules. 
Quite a lot of the groundmass is made up of chlorite, probably 
pen.'1ine as it shows anomalous blue under crossed nic0748. 

F 652 (TS 13162, R 17438) Andesite 
Locality : A~rphoto Magare 4A/5141 Seu River. 
Occurrence : Dyke. 
Grainsize 

Texture 
Mineralogy 

Phenocrysts - maximum diameter of 1 mm. 
Groundmass - average diameter less than 0.1 mm. 
Porphyritic. 

65% plagioclase (oligoclase) 
3% pyroxene 
2% quartz 

25% chlorite 
3% unidentified opaque minerals 

The plagioclase is oligoclase in composition and 
occurs as euhedral crystals ranging in die,meter from less than 
0.1 mID. to 1.0 mID. The crystals are stumpy, and the larger 
phenocrysts are crossed by numerous fractures. Many plagioclase 
crystals show normal zoning, with no preferred orientation 
obvious in thin section. The quartz occurs as isolated 
anhedral grains scattered through the section. The pyroxene 
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which is probably augite oacure 
scatters8 through the section. 
occur as tiny anhedral grains. 
as a groundmass, 

as tillY ."uh-od,....l. srnins 
Unidentified opaque minerals 
Chlorite is abundant and ooeur. 

G7. Andesine porphyry 
Locali ty Airphoto Magare 4A/~H5. Linganas Rest House 
Occurrence : Irregular intrusive body. 

Grainsize 

Texture 
.Mineralogy 

Phenocrysts - · average 2-3 mm. in diameter ·­
maximum 4 = . . 

Groundmass - 0.1 to 0.3 mm. diameter • 
. : Panidiomorphic - porphyritic 

10% green hornblende 

15% plagioclase phenocrysts 
70% groundmass feldspar presumed 

andesine in composition. 
to be sodic 

Accessories include apatite and unidentified 
opaque minerals . 

The phenocrystic feldspars show strong zoning, both 
oscillatory and normal. They have a typical l ath shape, 
whereas the feldspars of the groundmass tend to have an almost 
square section. The majority of the groundmass feldspar shows 
incipient alteration, and among the phenocrysts particular 
zones in the crystal are often kaolinized. Among the 
groundmass feldspars, many have a core much more calcic than the 
border. The hornblende is green and occurs as phenocrystA 
scattered through the rock. Anhedral opaque granules are a130 
present. 

G 17. Dole ri te .. 
Locality : Airphoto Magare 2/5077. Wale Valley. 
Occurrence: Large intrusive body. 
Grainsize : Average grain size 1 to 2 mm, 

Texture Hypidi omorphic . 
Mineralogy 70% l abradorite 

20% augite 

3% olivine 
5% unidentified opaque minerals 

The labradorite occurs as euhedral laths and anhedral 
grains. Some crystals show normal zoning, and a number of 
the larger grains have a poikilitic t exture, with rounded 
grains of augite and magnetite included in the crystal. Augite 
occurs 8S rounded grains, and l ar ger subhedral g~ins which are 
often poik1litic in plagioclase, olivine, and unidentified 
opaque minerals. 

The olivine occurs as r ounded grains 
scattered through the rock. Rounded blebs of unidentified 
opaque minerals range in diameter from 0.1 mm. to 5 mm. 
The larger grains often contain rounded inclusions of 
feldspar and pyroxene. 
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G 26 Diorite 
Locality : Airphoto Magare 1/5089. Lamant River 
Occ~rrenca Small intrusive ,body (stock). 
Grainsize : Phenocrysts - occasional pl agioclase rea ch 6 mm. 

in diameter as do ,corroded q~rtz crystals - the 
average diamet er is about 2 mm. 
Groundmass - f eldspar has an average diameter of 

0.1 mm . 
Texture : : Hypi diomorphic granular - porphyritic. 
Mineralogy 2% to 3% q~rtz 

85% feldspar (calcic oli goclase) 
10% hornblende (graen) 
3% unidentified opaque minerals. 

Apatite occurs as an accessory. 

The quartz occurs as lar~ anhedral, corroded 
phenocrysts - s ome crystals show a poiki litic t exture and enclose 
hornblende and f eldspar crystals. Elongate crystals of 

~~~~~~iai:r;~e scat ter ed through the rock with random orientation. 
occurs as euhedral phenocrysts which often show 

and also occurs as tiny anhedral to subhedral, 
equ1dimen-3ional grains in the gro.undmass. The groundmass 
f eldspar makes up about 40% of the rock. Unidentified opaque 
mineral 1s seen along occasi onal fractures, and as anhedral 
grains filling interstices between f eldspar crystals. Apatite 
occurs as tiny euhedral crystals scatter ed through the rock in 
very small amounts. 

G 29 Propyl1 te 

Lo calit y 

Occurrence 
Grainsize 

Airphoto Magare 1/ 5089 Lamant River. 
Small stock . 
Phenocrysts - average diameter 3 mm. - maximum 6 mm . 
Groundmas9 - 0.1 nun. diameter or less ,. 

Texture Porphyritic, panidiomorphic granular. 
Mine ralogy : 3% quartz 

50% f eldspar 
10% chlorite (pennine) 
35% calcite 

2% magnetite 
Accessories include s phene and apatite. 

Quartz occurs as corroded phenocrysts . Fe ldspar occurs 
both as phenocrysts and as tiny anhedral grains in t he groundmass. 
The groundmass feldspars are pr obably albite in compOSition, 
whereas the phenocrysts ar~ calCic oli gocl a se or s adie andesine. 
Some of the phenocrysts have been completely alter ed to a 
microcrystalline mixture of calcite and a lbite, but in most 
cases only the borders show alter~tion . Hornblende has been 
compl etely altered to pennine, calcite and magnetite together 
with very . small amounts of sphene . Magnetite occurs as both a 
primary and a secondary mineral. The primary magnetite occurs 
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ae relative~ large euhedral cr,;stals; 0.2 mm. average diameter, 
while the secondary magnetite occura as tiny anhedral grains 
in the chlori1;~. . Apatite and sphene occur in accessor,; 
quantities. 

G 35 Adamellite 
Locality Airphoto Magare 3/5003 Lower Sau Valley. 
Occurrence 
Grainslze 
Texture 
MineralOgy : 

Dyke near large intrusion. 

Average grain diameter, . 4 mm. 
Panidiomorphic granular. 

35% quartz 
25% orthoclase ' 
25% plagioclase 
10% hornblende 

Accessory amounts of sphene , apatite and unidentified 
opaque mineral. 

Quartz occurs as large anhedral crystals, some of which 
show undulator,; extindtion. The orientation of the large 
l aths of plagioclase is random, and they have a composition of 
sodic andesine. Some of these crystals show both oscillatory 
and normal ~oning. The orthoclase occurs as anhedral shaped 
grains and has been slightly kaolinized. Euhedral microcline 
crystals are present but are rare', Green hornblende occurs as 
elongate crystals of Which occasi onal ones have been biotjZad, 
and chloritization of some of the biotite has commenced. 
Unidentified opaque minerals occur as anhedral to subhedral 
grains. 

HAGEN VOLCANICS 
F 19 (R 15778, 11346) Porphyritic olivine basalt. 

Birap 2/5101 Lai River. Locality 

Occur:rence 
Gralnsize 

Texture 
Mineralogy 

: Airphoto 

Lava Flow. 
Phenocrysts - average diameter 1 to 3 mm~ 
Groundmass - average diameter 0.5 mm. 
Intergranular and porphyritic 

70% feldspar 
10% olivine 
10% augite 

5% magnetite 
Apat-1te occurs as an accessory4 

The olivine occurs as phenocrysts, which are subhedral 
to euhedral. Tiny granules are also present in the groundmass. 
Tiny l aths of feldspar sometimes show rhythmic "oning, and 
occasional reverse zoning. The au~e occurs as euhedral 
phenocrysts some of which show rhyt c zoning . Incipient 
gl:'8.ins and granules are present in the groundmass. Tiny 
magnetite euhedra are scattered throughout the rock and apatite 
is present in accessory amounts. 
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F 514 (R 15715, 11343) Forphyritic olivine basalt (Pir1te bas~lt) 
Locality : -Airphoto Birap 6/5135 10 mil es south of 

Ylapenamunda on the Ylabag -- Mount Hagen road ._ 
Occurrence: Lava flow. 

Grainsize Phenocrysts - range from 1 to 5 mm., average 
diameter 2 mm. 

Groundmass - Average diameter 0 .1 mm . 
Texture Intergranular and porphYri tid _ 

Mineralogy 45~ feldspar 

4~ ol ivine 

1~ augite 

Olivine occurs as euhedral to subhedral phenocryste 
whose diameters range from 1 to '5 mm. The feldspar, a 
labradorite in composition, forms tiny laths ~lth random 
orientation. The laths are approximately 0/1 mm . in length. 
The augite occurs as euhedral phenocrysts whOse diameters 
average 2 mm. in length , and as tiny granule. amongst the 
feldspar. Magnetite euhedra are scattered through the -
groundmass in accessory amounts (aver age diameter 0 .1 mm.). 
Tiny apatite crystals are also present . 

F 538 (R 15770, 11338) Porphyritic basalt. 
Locality Airphoto Birap 5/5035. 5 mi les south of Pomokos 

up Tchak River . 
Occurrence : Lava flow . 
Grainsize 

Texture 
Mineralogy 

Phenocrysts - average diameter 0.5 mm. 
Groundmass - less than 0.1 mm. diameter. 
Porphyritic and intergranular 
8~ feldspar 
5~ olivine 
15~ augite 

The olivine occurs as subhedral phenocrysts . Anhedral 
and subhedral phenocrysts of 2ugite tend to occur in groups, 
and the pyroxene is also present as anhedral granul es in the 
groundmass. The feldspar occurs as tiny laths with a random 
orientation and comprises about 80 percent of the groundmass . 
Apatite and magnetite are accessory minerals . 

G9 Olivine basalt 
Locality Airphoto Magare 4A/5145. Linanas . 
Occurrence Lava flow. 
Grainsize Very fine - less than 0 . 1 mm . 
Texture Hyalopllitic 
Mineralogy . 5% olivine . 

6~ l abrad orite 
10% pyroxene 

2~ glass 
5~ unidentified opaque minerals . 



The olivine . occurs RR 9uhad%'61 to eubhadral grains 
which erc up ~o 1 · ~. In diameter; although the average 
diameter is 0.4 mm. Much of the olivine shows alteretion to 
the reddish brown mineral iddingsite, particularly along 
frectures and around the borders. Tiny granules of ayroxene 
are scattered among small l aths of labradorite. Uni entified 
opaques form tiny euhedre, and the interstices between · 
plagioclase, pyroxene and unidentified opaque minerals are 
filled with glass • 

. '. 
LAGAIP BEDS 
F 21. (15779, 11347) Argillaceous limestone. 

Birap 4/5023. Tchak Valley. Locality 
Gre:lnsize 

: Airphotu 
ExtremelY fine - approximatelY 0.01 mm. 

This rock consists of a few foraminiferal 
fregments scattered through a very fine-grained 
matrix of silt-sized particles and calcite. 

F 23. (R 15780) Fine-grained sandstone. 
Locality : Airphoto Birep 4/5025. Taia River. 
Grainsize 
Degree of 

: Average approximately 0.2 mm. 
Sorting: The grains are well sorted within a 

particular lay~r, each layer being up to 2 mm. in 
thickness; 

Degree of Rounding: Grains are mostly subrounded. 
Fragments 15% Quartz 

40% altered feldspar 
5% volcanic fragments 

10% shreds of sericite 
The shreds of sericite have been pinched between 

grains in many places. 

Matrix Appears to be a mixture of chlorite and clay 
size particles and makes up about 30 percent 
of the rock. 

F 52. (£15772, 11340) Shale. 
Locality : Airphoto Birap 1/50 11. Ninimb River. 
Grainsize 
Degree of 

: Average grainsize is less than 0.01 mm. 
Sorting: Very good. 
This r ock is a very fine-grained argillaceous rock 

consisting of tiny fregments of quartz, chert, opaques, 
carbonaceous material, shreds of sericite, and very occasional 
Foraminiferal fragments. 

F 131. (R 16571, 11842) Shale. 
Locality: : Airphoto Tarua River Run 3/5081. Sui River. 
Grainsize : Extremely fine-gra ined - less than 0.01 mm. 

The rock contains well to poorly rounded grains of 
quartz set in an extremely fine-grained iron-stained matrix 
containing tiny shreds of sericite and chlorite. The rest 
of the matrix is too fine-gra ined to identify. 

A weathering pattern visible to the naked eye in thin 
section appears to be due to slightly different concent~tions 
of iron-staining. 
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F 752 (R 16~~0, 11051) Very fine-~ined conglomerate 
Locality : Airphoto Lake lviva Run 4A/5127. Rama Creek. 
Grainsize : Two average sizes can be recognized and the 

Rounding 

Fragments 

Minerals 

Cement 

sorting into these sizes is fairly good. 
(al Lithic fragments - average diameter 3 mm. 
(b Mineral fragments- average diameter 0.5 mm. 

: Rounding of the larger fragments (dominantly lithic) 
is good but in the smaller fragments, it ranges 
from good to poor. 

: Lithic - 50% 

: 5% 
4% quartz 

25% altered volcanics (andesite 
10% fossil fragments 
10% recrystallized limestone 

5% chert 

1% unidentified opaque minerals. 

chlorite, brown garnet, and sericite. 
45 percent. At least two generations of calcite. 

F 753 (R 16581, 11852) Marl 
Locality Airphoto Lake Iviva Run 4A/5127. Rama Creek. 

The rock consists of tests of Globigerina held 
in a calcareous mud together with ragged 
subrounded grains of chert approximately 0.05 rom. 
in diameter. There is no calcite veining of the 
rock. 

F 772. (R 16582, 11853) Globigerina limestone. 
Locality Airphoto Lake Iviva 4A/5125. Sirunki. 

In thin section, the only things to be seen are a 
few tests of Globigerina set in a calcareous mud. The rock 
itself is veined by calcite. Occasional veins show tW('1 
generations of calcite, and two generations of veining appear 
to have taken place as indicated by the offsetting of certain 
veins by others. 

G 12. Foraminiferal calcarenite 
Locality : Airphoto Magare 4A/5143 
Occurrence : Continuous bed. 

Grainsize : Medium to fine (0.5 - 0.1 rom.). 
Degree of Sorting : Fair 
Degree of Rounding: Poor 

Fragments : 45% foraminiferal remains 
50% calcite cement 

all angular quartz fragments 
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G26A Fine-grained conglomerate 
Locality kirphoto Magare 1/5089 
Occurrence Bedded. 
Grainsize Largest fragments are 10 mm. in diameter - the 

average is about 3 mm. 
Degree of Sorting: Poor. 
Degree of Rounding: Mineral fragments . are generally angular 

some subangular. Lithic fragments are subangular 
to subrounded. 

Bedding 
Types of 

Matrix 

SAU BEDS 

· There is none obvious in thin section. · 
fragments: 16% plagioclase 

6% quartz 

1% altered pyroxene 
1% epidote 

1% unidentified opaque minerals 
33% shale 
17% volcanic 

5% chert (well rounded) 
Makes up about 15% of the rock, but in places the 
rock is held together by a chert cement, which 
makes up no more than 5% of the rock. The matrix 
is made up of clay particle-size material, together 
with some slightly larger recognizable fragments 
of quartz and feldspar. 

F.12 (R15777, 11345) Fine-grained lithic sandstone 
Locality Airphoto Birap 2/5101. Ninim Creek. 

Occurrence : 
Grainsize : Uniform within a particular layer - 0.05 mm. - 0.2 

Sorting 
Rounding 
Fragments 

Matrix 

mm. 
: Very good within a particular layer. 
: Grains are mostly subangular. 

15% Mineral fragments · • 

75% Lithic fragments 
The mineral fragments are mainly feldspar with a 
few aUgite. The lithiQ fragments are all volcanic, 
and all are in various stages from almost complete 
chlori tization to inCipient chlori tisation. 
The matrix makes up less than 10 percent by volume 
of the rock in the coarser bed-s, and is a miX"t.u.re 
of feldspar, and quartz fragments together with 
carbonaceous material which occurs as shreds in 
places. .Carbonaceous shreds in the finer-grained 
beds shows pinching between the grains indicating 
that there has been considerable compaction. 

r , 
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F 57 (R 15774, 11542) Coarse-grained lithic sandstone 
Locality : Airphoto Birap 1/5013. Ninimb River. 
Occurrence : 
Grainsize Average grain diameter is about 2 mm., though 

some are larger than this. 
Degree of Sorting: Good. 
Degree of Rounding: The majority of the fragments are subrounded 

to subangular. 
Cement : Small amount of calcite cement - less than 5% 

by volume. 
Fragments : 10% mineral fragments. 

85% volcanic fragments. 
The mineral fragments are feldspar and augite, the ' 

feldspar making up about 70 percent of the mineral fragments, 
and augite the rest. The lithic fragments are all rather 
weathered volcanic fragments. 

F 81 (R 16559, 
Locality 

11830) Feldspathic Sandstone. 
Airphoto Lake lviva 4A/5129. Ambun Valley 
0.25 mm. to 1 mm. Grainsize 

Sorting 
Rounding 
Fragments 

Matrix 
Cement 

• • 

· • 

Geod. 
Subrounded to angular. 
6J% feldspars altered and fractured 

5% sphene l 
apatite Angular 
unidentified opaque minerals 

5% clay 
: 25% chlorite with about 5% calcite cement. 

Neither grading nor bedding is obvious in thin 
section. 

F 83 (R 16560, 11831) Coarse Siltstone. 
Locality : Airphoto Lake lviva 4A/5129. Ambun Valley. 
Grainsize Less than 0.05 mm. 
Sorting : Very good. 
Rounding : Rounded to subangular. 
Fragments 

Matrix 

· · 

· • 

10% altered feldspars 
2% subrounded quartz 
2% unidentified opaque minerals 
1% calcite grains 

chlorite grains 
O~casional foraminiferal remains. 

85% extremely fine-grained clay size matrix 
holds the fragments together. There is no 
cement. Neither bedding nor grsding are seen. 
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F 123B .. (R 1656~, 11837) Fine Grained Siltstone 
Local1 ty Airphoto Tarua River 3/5D79. Leanda Creek. 
Grainsize : Less than 0.1 mm. 
Sorting : Good 

Rounding 
Bedding 

Fragments 

: Fair to poor. From rounded to angular. 
Bedding is marked by (1) slightly different 
grainsize between beds (ii) different colour of 
a bed due to different concentration of elongate 
carbonaceous material which lies with its long 
axes paralld to the bedding. 

Calcite from 5% to 30% in some beds 
Quartz 5% to 10% 
Feldspar 5% to 15% 
Li thic fragments 5% to 10% 

, 
Unidentified opaque minerals less than 1%. 

The lithic fragments are probably very fine-grained 
altered volcanics. 
Matrix : Extremely fine-grained clay size material from 

5% to 20% depending on bed. 

F 634 (R 16578, 11849) Andesite 
Magere 4/5129. Locality • • Airphoto Sand over River . 

Oecurrence : Boulder in conglomerate bed 
Grainsize Phenocrysts up to 4 mm. in diameter. 

Mineralogy 
Groundmass less than 0.05 mm. 
Phenocrysts 

15% plagioclase 
15% amphibole 
60% groundmass 

2% unidentified opaque minerals 
The f18BfoClase phenocrysts are a calcic andesine or a 

sodic labrador~e n composition they are euhedral, complexly 
twinned and zoned. They show some signs of resorbtion and 
Bome kaolinization has taken place in some of the outer zonas of 
crystals. The amphibole is recognisable only by its outline. 
It is completely altered to an unidentified opaque mire ral and 
an unidentified colourless mineral. The unidentified opaque 
minerals occur as subhedral crystals scattered through the rock. 
The groundmass consists of extr~mely fine-grained feldspar 
crystals, mostly kaolinized, granules of augite and granules of 
unidentif1ed opaque minerals. 
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APPENDIX IV 

PRINCIPAL RESULTS OF THE WESTERN HIGHLANDS SURVEY, 1963 

by 

J .E. Thompson. 

The 1963 survey in New Guinea covered, by . 
reconnaissance, about ZOOO square miles of very mountainoas 
country between Hagen and Porgera in the Western Highlands 
District . Within the mapped area; elevations range from 

3000 to 13,000 feet above sea level. Native population 
administrative centres and mission stations are concentrated 
in the principal vallays and on the lower slopes of their flarks; 
the higher country is unpopulated and trackless. Geological 
observations in the mountains, above the level of the .. 
~opulation, were made with the aid of a Chartered Bell 47G3B1 
(supercharged) helicopter available from 3rd to 26th October . 

The Bismarck Fault which strikes north-north-westerly 
across the north eastern corner of the mapped area is a profound 
lineament which separates Jurassic and Lower Cretaceous marine 
sediments and volcanics on the north-east from a complexly 
folded and faulted thick (+20,000 ft. ) accumulation of marine 
Upper Cretaceous and Tertiary clastic sediments, limestones, and 
submarine volcanic deposits. The area mapped was almost 
entirely on the south-western (down) side of the Bismarck Fault, 
in the folded and fat'.l ted complex of Upper Cretaceous and 
Tertiary rocks. In the south-eastern part of the area 
Quaternary fragmentary volcanic depOSits, and some basaltic 
lavas, are widespread and dOminate the landscape. At the 
eastern extremity of the area, near Forgera, high-level plug­
like intrueions of microdiorite, probably emplaced in Pliocene 
time,have locally mineralized (gold, silver, pyrite and quartz) 
sediments of Upper Cretaceous to lower Miocene age. 

Topographically and geologically the area is divided 
diagonally by the contiguous valleys of the west-north-west 
flowing 1ageip River and the east-south-east flowing Lai Rivers. 
Discordant structure and strongly contrasting facies in Miocene 
sediments of comparable age across these valleys strongly suggest 
that the valleys occupy a zone of faulting along which consider­
able strike-slip displacement has taken place in Pliocene to 
Recent time. The regional Swing of fold axial trends in Miocene 
sediments south of this valley system, from meridional in the 
east to west-north-westerly in the west, is consistent with left 
lateral displacement along the Lagaip-Lai fault zone. 

?fuen planning the survey it was hoped that further 
information on the newly Triassic sediments might be obtained. 
These sediments were not seen and it is assumed that they do not 
crop out south of the Bismarck Fault Zone. 

It was also hoped that further evidence would be 
found of the Mesozoic/Tertiary unconformity represented 
throughout the Papuan Basin by sporadic and thin sedimentation 
from Upper Cretaceous (Senonian) through to the upper Eooene, 
whereafter there" is no record of sedimentation W1til lower 
Miocene time. While it is almost certain that there is at 
least one major unconfOrmity within the area mapped, none could 
be definitely identified on the ground becauee of complicated 
tectonics, limited exposure and comparable facies in both 
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Cretaceous and M16~ene' sediments. HqweveJ7, micropalaeontolog;lc­
al studies to date by D.J. Belford have revealed Upper . 
Cretaoeous (Maestrichtian) and Paleocene fauna but, as elsewhere 
in the Papuan Basin, no Oligocene representation. Thus it 
appears that the Kutubu Trough (A.P.C. 1961) may be a north­
westerly plunging embayrr,ent of a pre-Oligocene orthogeosyncline 
with an axis roughly parallel to the Lageip-Lai-Wahgi valley 
system. A possible unconformity interpreted from airphotos on 
the southern flank of the Lagaip Valley near Laiagem could 
represent the elusive Oligocene hiatus in sedimentation. 
However, this possible unconformity was only detected on 
detailed photo-interpretation after the survey and could not be 
checked in the field. 

Before this survey the extent of upper Miocene 
transgression into the central mountainous part of New Guinea, 
either northwards from the Paplmn Basin or southwards from the 
Northeln New Guinea Basin, was not known. The recognition 
during this survey of upper Miocene (?Pliocene) fauna in lenses 
of shoal limestone at 13,000 f eet above sealevel on Mount 
Burgers in the Central Range, suggests that upper Miooene seas 
of both basins may have been linked through shallow areas, and 
points with certainty to the magnitude of the vertical 
component of orogeny since the Upper Miocene. The component 
of lateral shift during this same time is unknown but dislocation 
of fold axes in the Yangi Highlands suggests that it has been 
at least 30 miles in a left-latera l sense. 

, 
It was thought that the ~ddle to Upper Miocene reef 

and shoal limestones of the southern shelf of the Papuan Basin 
may have extended into the southern part of the map area, This 
was not so; the only Miocene lime stones in the area were 
deep _asinsl marls of similar facies to the Puri-type limestones 
of the south-eastern flank of the Aure Trough. 

During the helicopter phase of the survey several 
stratigraphic sections were measured and sampled for later 
palaeontological study. This work has been rewarding in that a 
Paleocene mj.crofauna and an assemblage of lower Miocene 
(Aquitainian/Burdigalian) planktonic f oraminifera not hitherto 
recorded from New Guinea, have been identified. These findings, 
while not of particular importance within the boundaries of the 
mapped ares, are valuable in the palaeo-geographic reconstruction 
of the total Papuan Basin. 

No new information was obtained on gold and silver 
mineralization in the Porgers Valley, and the analyses of 
stream sediment samples taken over most of the area have not 
indicated any anomalously high metal concentra tions, 

The robustly folded and faulted Paleocene to middle 
Miocene marine sequence in the southern half of the area has 
all the primary ingredients for oil and gas generation and 
accumulation,but two superimposed factors seriously impair 
the attractiveness of this area for oil search. They are: 
firstly, inaccessibility - thearaa is mostly unpopulated and 
between 8000 and 12,000 feet above sea l evel. and secondly, 
the probaoility of deep flushing of any indigenous fluids 
by groundwater in this area of high r elief, high rainfall 
and deep dissection. 

( 
• 
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