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A GPOLOGICAL RICORIIATSSACH TH THE NASSAU RAGE

WFST 1 GUINFA

BMR PUBLICATIONG COMPACTLS
(NON—LENDI{NG—SECTION)
by '

De. Be Dow

An attempt to climb Carstensz Pyramid in West Kew Gulnoas
the highest mountain i;\O§oaniag was the main objective of the 1961
Veu Zesland-New Guinea Expedition, for which I was geologist and
transport officer. We were the first expedition to use the northern

approach to the Pyramid, and the country traversed woe complstely

unknown geologicallye

The Pyramid is port of the Carstenss Moumiains, mhiéh are
the culmination of the Wassau Range, the backbone of West New Guincas
The Pyramid is sbout 174,000 fect high, and the Ncuntaﬂﬁs are cepped
by & large icefield which wus firct seen from the south coast by the
Duteh navigator; Jan Carstenszy in the seventeenth century. Hoveverg
it was not until 1912 that the Inglish explorer Wollacton penctrated
the southern swamps and foothills, und found the icefalls feoding the
Tsinga River (Wollaston 1914).  In 1926, the Dutch expedition of

Colijny Wissely and Dozy (Dozy 1239), travelling from the south coast

%,2-:{;‘4! Al

by way of the Otomuna River, rcached the Carstenss Mountains and climbed

the ice peak of lgga Poloe. They mapped the geology of the south
side of the range; and the Carstonez Mountains, but they did not

penctrate north of the maln rangce
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The first erploration north of the main renge wos uftey)
Viorld gar II, when two parties of missionaries explored the area
betweeﬁ kamens and the Wissel Lakes (locality map Plate i) By
1961 several airstrips huad beon constructed north of the NHassan '
Rangey the nearest being at Ilagay, only five dayé walk from the

Carstensz louwntains.

¥e planned to fly %o Ilagas then walk to the Mountaine,

carrying a minimum of equipment, to receive an airdrop. Our plans
received a set-back when the Christian Alliance and Missionary .

. Asgociation which controls the airptrip at Ilaga would not allow us
'to land; and consequently we had to start from the Auvstralian Baptist
Mission at Tiom, a further cight days walk from the Howntains (Pigure
1)e Ve could reoruit only cight carriers so us a further impost we
had to carry heavy loads throughout the journey. ‘The natives in the
intervening country are hostile and warlike, and we were aidtacked on
the seoond day out (Temple 1961). Though we eventually evuded the

attackers, the rest of the journey was a forced march.

Bad weather during the whole of our stay near the MHountains
forced the cancellation of the airdrops and we had to retreat without
making a ¢limbing attempte As we had been living on native foods
from the moment we arrived in Ilasa, and including the walk to the
‘Mountains, our return journey was a mutter of survival, and I lost

any chance of doing further geological worke

Most of the geology described below was therefore deduced
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from hasty observations faken during the marceh. Howevery, as mmch of
the geology of the bare-topped ranzes was obvieous from & distancoy
it wes possible %o gain a good idea of the geology of a much lorger

area then would normally be possible during such a brief visit.

’/ . An inaccurate pairol map was the only one available far

- the area between Yamena and Ilsgo, S0 I mapped using mareh time
compsss bearings, a sultable method as our pace did not vary greatlys
end the native tracks followed constant bearings for many miles at a
stretche The area between Iloga and the Carstemsz Mountains wa,s.
coverod by recently published maps compiled from airphotographs, vhich
ve found to 'bé reasonably accurate. As owr only baromcier was
broken early in the trek the heisghts given in the report were cstimated
against knowm heighis, such as the Carstensz Hountains, Ilaga, ctce
and may be as much as 1000 feet in exrow. However, our estimates
of some features agreed closely with those of pilots flying in the

area and the error is probably much less,
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PEISIOGRAPHY
The Nassau Range forms the backbone of the central part
of West llow Guinea. It is = high; rugged moumtain chain, almost
entirely bare limestomes cleft by deep, steep-sided ravines, sinkholes,
and other solution phenomena. Glacial landforms such as deep U- '
shaped valleys and cirques are commong and the Range precentis a
spectacular skyline. “Rare patches of snowgrass and concenirations

of stunted shrubs in the ravines are the only vogetation.

The Range is between 12,000 feet and 17,000 foct high,
and consisis of several mowmtain chains which trend. slightly north
of west, arranged en echelon. These mountain chains deCrcase in
elevation to both the east and west, finally merging with bush-covered

foothills and glving way to o new mountain chain to the north-easte.

!
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The Fasgau Range eulminates in the Caj:‘stomsé Hountains,
%he highest in New CGuineay; a truly alpine massify, in the south-vestern
corner of ihé map aves (Fig.4)e The massif consiste of several pesks
over 16,000 feet high cncircling an icefield about five square miles
in area. The icefield has an average elevation of about 15,000 feet,

and it breaks through the surrounding pesks as several stcep ice falls.

North of the Carstensz llountains, and separated from them
by the steep scarp of the Nordwand,; is a rolling plateau vhich I have
called the Kemaboe Plateaus It is between {0,000 feet and 12,000 feet

high above sea level, and is drained by the Kemaboe River on the wost,
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and by the headwaters of the Zengoilorong River en the east. These
rivers flow slugglishly, and mcander between 1ow; rounded ridoces whose
relief rarely excesds 500 fests }Most of the Flateau is covered by
snowgrass with patohes of stunted scrub or bushy; from a few acres ¢
several square miles in arcas Vherc bare limestome is exposed it is
disseoted by sinkholes, deep solution chanuels (Fig. 5); and
spectacular lapies (Pig. 6); vhich are difficult and often dungerous

0 traverss.

i Glacial featurcse such as moraline ridges; lakes and tarms,
and roches moutonnees abound, and the southern margin of the Plateau is
dissected by U-shaped glacial velleys carved during the Pleistoccne,

by glaciers which bed their scurce in the Carstensz Mountains.

The West and Past Baliem Rivers flow along a remarkable
trough which I have called tho West Baliem Valley (Fig.3). It is
almost straight, and extonds from the Ilaga River to Lake Habbenmay; a
distance of 65 miles. It is bounded on the south by a scarps up to
3000 feet highy which forms the northern front of the Nassau Range.

. The floor of the valley i3 nearly flat, and is about 80C0 feet cbove
sea level. In its central part picdmont fans from the Nassau Range
have pushed the East and West Baliem Rivers to the north, and this
section is relatively well droined, but $o the we;;t the floor is mainly
swampy and imposes very a:pduous wravelling. ;i'he valley floor is

generally grass-covered; but the sides have dense bush cover, and carry
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good stands of what appears to be millable timber.

The Great Baliem Valley. which supports the largest
population and has the administrative centre of Vamena, is an
east-south-eastern, alluvium~Tillced valley. It is about 20 miles
long, and about ten miles wide at it widest part. Like the West
Baliem Valley it is fault conﬁréile&, and a prominent fault scarp Lorms
the southorn marging gradually‘;ising limestone hills culminating in
highk bluffs form the nerthern walle The Baliem River flows south-
eastwards along the Valléy, and brozks through the Nassau Range in a

magnificant gorge to reach the sea on the south coast.

Té a person accustomed to seeing the résults of rapid erosion
in the high-rainfall arcas of easlern New Guineay the most striking
feature of the region is, despiie the great elevation and relief of
most of the country, the extrome slowmess of the erosion. On the
plateaux the rivers are at gradey; und even after days of continucus

rain they are crystal clear,; and flow sluggishly. Almost alllthe

_ exposed rocks of the Range are massive limestone or friable sundutone,

so the rivers have no hard detritus to use to erode their beds.
Erosion therefore, is almost entircly due to solution of limestone;
most of the rivers are saturated with lime, and lime pisolites are at

present being deposited in many of the lakes.

The lowering of the base level of the region is controlled
largely by the resistant gorges in the lower reaches of the Zensgilorongs

Ilaga, and Baliem Riverse [Lrosion in these gorges also is very slow
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because there is no supply of hurxd detritus from upsiream to crode

the bedrooke

- QREOIOGY

An outlineg of the sitratigraphy of the Nassau Ranro im

given in Table 13

TABLYE ¢
SUMMARY OF STRATTORAPIT
HASDAU BALGE, WEST NEW GUITIEA

3 s
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AGE ) WIS

LITHOLOGY
QUATTR~ wdifTorentiated Peaty ¢ravoly pledmont
J‘;I ARY | depocito.
Pleistonene  Glacial lepooits Moraine, wod 7locial
outwvash doposits
thoont erylty ,
Iovwer Hiocens Caleareoun milbobono,
‘ (Tartiory é= Heolexd murly gloucondtlic
5 : - stage to BDeds pandstone. FProoninent
f f1_2mstage) limestane nowbars
Uppar Andesitic tuil and
. Oligocene aggloncrotcs tulfnocoons
graoywackos wmd 0=
: lonorate. [lince cale
'I‘I“?B.‘I‘IARY carcnite. Coowval
porphyritie andooite
intrusions,. -
gpper . Cal&weﬁita, sandy
oo to limeoatoney aloal
Louwer Caratim - limostono.
Fiooona Linestone
(Texrtiary
f1m2-s‘tage) .
obabl G
e he wi mformiﬁy Very clean quortz sande
stone; quartz siltotme,
3 quartzite, and
rif - ’

THEOZ0IC

carbonaceous quariz

‘gilicstone, Minor’

fine-grained limestone
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The Range consiste of @ series of horsts of probable
Mesoz0iG quartz sandstone capped unconformably by Eocens to Lower
Miocene limestones called the Carstensz Limestones The horsts have
reacted competently to stress, and the capping limesitone is anly
generally warped. HNorth of the Runge are grsbens containing Upper
Oligocene andesiéia voi&anic rocksg and marls; calcareous silistone,

and sandstons which is the same age as the limestone of the lMain

Range,

Plcistocene glacial deposits are extensively developed on
the high plateau country north of the main ranges  they can be divided

into Older and Yocunger Glacialse

i
7 Mesozoic Nuartz Sandstone . }

Quartz sandetone and quartzite crop out between the Mgleri
and West Baliem Riversy; and in the headwaters of the Zenggilorong
and Kemaboe Rivers. In addition, piedmoﬁt deposits on the north side
‘of the Tlaga Valley are composed almost entirely of quartz sandstone
boulders derived from the de Burght Rangs to the north. An azerial
reconnaissance showed that these rocks form an easterly-trending belt
from the Zenggilorong River to the Baliem River, and probably boyond

Mount Wilhelmina southeecast of the mep ares.

The most common rock 4type im these Beds is a well=sorted
quartz sondstone of remsckable purity. It is & medium-grained to

fine~grained,; well=-sorted, and composed entirely of sub-ongular %o
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angvlar quartz grainst it is gonerally friable, but with
recrystellisation it grades into quartzite. The rock is almost
invariably massive, but thin bedding was seen in a few places south
of the Meleri River, Much of the sandstone is less well-corted, amd
is composed of quartz grains of all sizes down to quartz silt, Some
of the finer beds are quartz silistone, but no argillaceous msierial

was seenn in the formation.

South of the Meleri River, rare lemses of very fine-grained

white and grey marble up to 50 feet thick were seen.

The nature of the rocks of the de Burght Range north of
Tlaga is inferred from boulders in the piedmont deposits and in strcamse
draining the rangee The rocks are similar to those south of the
Meleri River, but they appear to be more indurated and less well-sorted,
probably because the more friasble rocks did not survive transportation
to the piedmont deposits. In additiony; black to dark grey carbonaceous
quartz sandstone is common in the piedmont deposits. Laminae, thine

bedding, or cross-bedding can ganerally be distinguiched in the boulders.

Pure quartz sandstone of such great thickness énd extent
denotes an wmsual environment of depositiom. It was probobly laid
down under the sez, as shown by the presence 6f linmestone lanscse
The only fossils foumd in the sandstone vere worm casts, and very poorly
preserved indeterminate macrofossils near Solstice Pass, which were
almost certainly marine. In ordwr to cause the breakdown of all but

the most resistant minersls; awdl 40 allow the alwmost perfect sorting
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which has taken place; the detritus was probably derived from a
low-lying landmass, and transportcd a great distance. Exposurce %o
wvave and current actien for long pericds on a shallow chelf would

allow further sorting.

The ouly evidonce for the age of the beds is the Lact that
they wnderlie,; almost certainly mxconﬁ'omablyg upper Eocane limestome
of the Carstensz Limestons. (Quartz sandstone; quartzite, quartsz
) 7 siltstone; conglomerats; and fine-grained limesione were noted hy
Wollaston (1914) and Dozy (1936) south of the Carstensz Mountains.
Thess beds were regarded by Dozy as probable lMesozoic. Cloan quartz
sandstone of Jurassic and Cretaceous age have been recorded in Yestem
Papua (AePoC. §961) and it is possible that the quartz sandstone north

of the Nassau Mountains ls the same age.

Carstensz Limestone (Wew Name)

The Fassau Renre is coeopeosed of a great thickness of Pocane
%0 Lower Mioccene limestone which I have called the Carstonsz Limestome.
The npame is derived from the Carstensz Mountains, the highest in Now |
Guines, which are situated at about longitude 137°10'E, latitude
4°5¢Se  The Limestame crops out in the map area along the Nassau
Renge between Carstensz Mountains and the Eaet Baliem River. - It
overlies; probably unconformably, the probable Mesozoic quariz
sandsione and in places is overlain wnconformably by Pleistocene glacial

deposits.

The rocks of the Limestome are calcarenite, foaraminiferal
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and algal limestone and rare chemically deposited limestone. The
most conmon rock is a fine-grained yellow calcarenite; goncrally
partly recrysitallised, which occurs as massive beds uvp %o 200 feet
thicke It consists of sub-angular tc rounded fragmenis of calcitey
andyrare shell fragmentsy foraminifers can rarely be distinguished
under the haﬁd lense Flagey calcoarenite is comnons it is generally
fine-grained to medium~grained and is composed of roumded to sube-
angulay Tragments of calicite and shell fragmenté in a partly
recrystallised calcite matrix. Larger foraminifers are commonly seen

in hsnd specimens of these rocks,

Scattered, sub-angular to rounded quartz grains constitute
a small proportion of both rock types, and in one comple examined in
thin-section, quartz grains make up gbout half the rock. Brown and
green glauconite commonly £ills teste of foraminifera, and in one
thin-section green glauconite has partly replaced rounded fragments of
calcite. Yei];ow algal limestone was seen in gseveral localitiesg
notably near Geberi Lake. It is thin~bedded and is composcd of algae
and many algall fragments in a matrix of fine-grained calcite. The
roock grades into a very {ine-grained crystalline limestone which was

probably chemically depositede

White marble resulting from contact metamorphism was seen
near the mergins of porphyritic andesite intrusions in the head of the

Kémaboe Rivers
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The Carstensz Limestone appears to overlie the lcsozoic
sandstone unconformably, but as bedding is rarely seen in the
sandstone there was no opporbunity to prove this during the mareﬁ.
However, on the east bank of the Zenggilorong River, two miles ecast
of Solstice Pass, flat-lying Carsiensz Limestone was secn from a
distance overlapping steeply dipping sandstone, end in the same
area flat-lying basal I\imestone occupies hollows up to 100 feet deep

in the sandstone,

As yock samples had to be carried out by pariy membors,
only limestones with rich assemblages of foraminifera were collectedo
A total of eleven samples, including four from boulders in the head of
the West Baliem River; were exemined by Dr. I. Crespin; and Dr. D.de
Belfoxd of the Bureau of Mineral Hesources. The rocks range in age
from Upper Eocwne %o Lower Miccenc, but as no samples of Olipgoceae
age were eoileeted, there is a strong possibilitj that this was a time
of erosion or nom~deposition, though no evidence of wnconformity
was seen within the formation. Upper Eoccne limestone is undoubtedly
intruded by andesite porphyry in three localities in the headwaters of
the Kemaboe River, and it seoms likely that this igneous activity

took place during uplift in Oligiocene time (see Volcanic Rocks).

The absence of shallow-~vater organiems indicates that the
Carstensz Limestone was deposited in fairly deep waters The poucity

of arenacecus and argillaceous muterial indicates either proximity to a
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low=lying londmass svpplying litile detritus, or, more probably, a

remote shoreline.

The thickness of the Limestone is not known, but it is at

least 3,000 feet, and is possibly much greater,

Andesitic volcanic rocks crop out between the head of the .
West Baliem River and the Zenggilorong Rivers but they were not

examined in detail.

Fast of Ilaga, massive agglomerate a.nd‘ erystal tuff were
seen. The agglomerate consists of angular fraguents of andesite '
porphyry up to one foot across on a medium-grained tuff matrix. Thc;
orystal tuff is mediun-grained and generally contains ghundant broken
crystals of sanidine which are resistant to weathering i.smdt form a

residual surface mantle up %o half an inch thick in places.

Vest of Ilaga some cf the volcsnics were deposited under
water and the rocks are ganerally woll-bedded. The agglomerate is
similax to that described zbove, but the crystal tuff is gemerally
medium=-bedded and contains little or no sanidine. Pebble;, cobble,
and boulder conglomerate are common in this area; the pebbles and
boulders are well-rounded, compoced mainly of porphyry, basalt, and
some quartzite; in a sandy matrix. The quartzite componenis were
almost certainly derived from the Ambum Beds, and are further evidence
of the unconformable nature of the contact between these probable

Mesozoic rocks and the Tertiory rocks,
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‘here the beds dip to the north at about 40°, B
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Only west of Ilaga was structure observed in the volcaniocsg-

indesite porphyry crops out extensively betweem the Vest.

I

Baliem River and Ilaga River. It appears to intrude the surrownding - :
Carstensz Limestone but no contucis were seen. However, exposures
were uniform in texture and composition, and in the absence of any

b1

volcanic featwre it is asswaod thet most of the rocks are intrusive. B

They are almost the same composition as the volcanics and are regorded

a3 the intrusive equivalent.

Porphyry of similar composition was seen between the head of . |
the Ylaga River and the Zenggilorong River associated with agglomerate
and crystal tuff, and three small bodies of andesite porphyry intrude

Upper Eocene limestone in the hoad of the Kemaboe Rivers -

ﬁ‘leven representative samples from the above localities were
examined in thin section. They ars all classed as andesife porphyry and
comprise euhedral phencerysts of plagioclase feldspar, biotite, augite,
and bornblende in varyivg proportions, in a fine-grained matrixz which 48 -
generally of similar composition. Sanidine is present in most of the
samples collected from east of Tlagas 4t is generally in accessory. |
amounts but in two samples it occurs as large pheﬁocrysts which

constitute about 20% of the rocke.

The groundmass is generally fine-grained and is either

trachytic or gramular in texture.
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The rocks are gencrally metasomatised: the feldspar is
kaolinised, commonly to such an extent that the original composition
cannot be determined. TFerrcmaonosian minerals are parily altered
to chlorite and iron oxids, but accessory sulphides are genorally

lack:mgo

The age of the volcanics is doubtful but the following facts
are kmowns
(1) Andesite porphyry intrudes the probable Mesozoic

sandstones, and Uppor Eocene Carstensz Limesione.

(2) Basal Lower Hiotcene marl and oalcareous siltstone
overlie the velcanic vrocks snd the basal members

are baked by a porphyry intrusiom.

It is probable therefore that the volcanics are (ligoocene
to Lower Miocene in age. Such an age is supported by the fact that

novhere are youwger rocks known to he intruded by the porphyry.

West of Ilaga the volecanics were lajd down uwnder water bud
to the east they were probably subaerially depositeds HNo idea of the

thickness of the volcanics was obtained during the survey.

Meleri Beds (NWew Name)

A sequence comprising mainly marl and calcareous siltstone
is called here the Heleri BDeds. The name derives from the }Meleri

River which drains the area west of Tiom.

The rocks c¢rop ocut oa the northern side of the Meleri
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Valley faulted acainst the Mesozoic Sandstone and appear from the
air to oxtend costwards 4o the Great Baliem Valley. They are marl
and calcareous silistonc with s prominent limestone momber (Fig.2),

and lenses of calcarenite and minor glauconitic sandstone.

The unweathered marl and calcareous siltstone is light
grey to dark blue in calqur but }iea.thers to a yellow clay; it is
generally massive or thick-bedded and eommonly shows current bedding.
" Interbedded lenses of fine-grained to medium-grained calcarcnite are
common. Boulders of glauconitic sandstone composed of well-rounded
and well-sorted grains of guariz and glauconite in an argillaoceous
matrix were Tound in small tributaries draining the nor_th gide of the

valleyy, but the rock was not found in situ.

t

The limestone member is up to 800 feot thick and can be
traced from the junction of the Meleri and West Baliem Rivers westwards
for at least 16 miless It is composed mainly of medium-grained

calcarenite vhich shous no beddings and is partly recrystallised.

Foraminifera from a sample of limestone float gave the age
as basal Lower Miocene (e-stage). The sample almost certainly came
from one of the calcarenite lensos overlying the limestonc mamber, but

there was no oppartunity on the traverse to confirm this.

A sgquence of marl and calcareous siltstone cropping out at
the head of the Ilaga Valley is referred to the Meleri Beds. The
rocks are massive grey to yellou calcareous siltstone, and marl, which

overlie voleanic rocks in the Ilaga Valley. 1In places the silistone

4
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is cafbonaoeous, and in the coarser grade sediments it grades into

calcareous quartz siltstone.

Marl near the basc of the sequence in the Zensgilorong

watershed bas been baked by andesite porphyry which could Ve either

a lava flow; or more probably, a small dyke.

Four samples of the marl containing forsrinifers were
collected, including one which has bcen baked by the andesites The
age of the fawna is basal Lower Miocene and the rocks are therefors

correlatives of the Meleri Beds,

Poorly exposed marl, calcareous silistone; and calcareous
shale; with many lenses of fine-grained cdlcarenite, were observed
along the Baliem River north of the West Baliem River, These rocks
are tentatively referred to the lHoleri Beds on the basis of similar
lithology. lo foraminifcra were seen in these rocks.

Glacial Rooks

There is ample evidence that the Nassau Range, and the
high plateaux oh the north flank, wore eroded by an extencive cover of
ice during the Pleistocene. The Nossau Range presents a spoctaoculsr
skyline, belng cleft by deep U-shaped valleys and cirques for most of
its length, while deep glacial valleys studded with lakes and tarns

have been carved north of the Carsionsz Mountainss

Glacial deposits called here the Younger Glaciuls form a

discontinuous cover on parts of the main range over 12,000 foet,
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enpetinlly axrovnd the Carstenss Mounbains but siso on the wetorchod
batwoen the Baliem ond Tlogs Rivarse 0ldexr outuwash fene ef

prohuble glacial origin have boeon called Older Glacialse

Older Glacials
These uro disecotcd valley-£ill deposite which form rowided

norihetrending ridges é:imm ehoat five niles of Carsteonsz Fountains.
They are mainly alluvial doposits consisting of anguler o romdod
bouldeors of limostone wp to sovarsl feet acrossy im a finc-grained
caleareous matriss They ore roughly stratified, and dip mwey Crom

the main range at between 5° mud 25° (Fig.T).

They are probably gilacial outwash foans x-eévlﬁng from on
early glaciation but it is poooiblo that they resulted from »apid
uplift of the Carstenss Moumtains. They have boen dei:ozsi%ml on 8
surfoce eroded an Corsimmss Limecotons, and in places rest in wvalloys
over 800 foet deop.

Jounsor Clacials

Younger Glaciasls wmeafomubly overlie the 0lder Glasiclss
they are best devsloped neaxr tho Carstensz Mouataing, but forn a .
discontipuous cover over that port of tho regiom higher than 12,000 fect.
They are direcily related to placial valloys which in many casos sre
carved in the Older Glacisle, wnd consist wainly of tertrinal and

lateral morainocs. However in areas of low relief, there is a mantle
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of ground moraine which wac probubly deposited umder thin ice caps.

The valley glaciers were deeper and longer in the immediate
vicinity of the Carstensz Mountains, and were no doubt fed by a large
icefield which capped the Mountainse It is therefore puzzling that
the large glacial ';raliétys which extend for about five milos east of
the Carstensz Irfouﬁtains are backed only by a narrowy low part of the
Kassau Rangée The valleys are at right angles to the rangey, snd
cammot be matched by any glacial crosion features on the rangc.
Immediately south of the main range in this locality is the avesoms
drop into the headwaters of the Tsinga Rivel;g which must have been
eroded before the last glaciation. | It is therefore c‘once\ivable that
the Carstensz Mowntsins have been moved several miles to trhﬁs east by
clockwise transcurrent movemant 2long the large faults on the north
side of {he range (see Structure)e However, conditions were not ideal
during our stay close to the Carstemsz Mountains and we could have
missed evidence of impertant feeder glaciers from the Carstconsz

Mountains, which, if they existed, must have flowed eastwards almg

the range then turned sharply norihe

STHRUCTURE
Long straight faulls of large displacement are the major
structural features of the Nassau Range (Fig. 3). late Tertiary

movement on these faults broke the region into a series of ecast-west
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grabens end horsts, and only south of the main range has crosion

greatly modified the tectonic landforms so produced.

The faults trend slightly north of westy; are invariably
straight or slightly curved, und can be traced for up to 80 miles.
They generally have imposing fsult scarps, and are arranged in an
interesting en echelon ;attern shown on the Geological Map (Figo?)o

Fach fault has at its western end aAlargg downthrow 4o the
north; which becomes progressively smaller to the east. The total
vertical displacament acroes the Nassau Range bowevery appears to he
constant, and the throw is t&ken.up in each case by an echelon fault
to the north. From a distant cerial view eﬁ the return Jjourney it
scems that the pattorn continues to the east of Wamena, and a stuldy of
available maps indicated that the same is {Tue of the main range west

of the Carstensz Hountains.

The dé Burght Renge is exceptional and appears to be an

isolated horst.

The mayimum veriical displacement on the faults is not known,

but appears to be of the order of 3000 feet to 5000 feet. It is
possible that transcurrent movement has teken place along the faults,
and it might even be dominant. There is no evidence to support this

contention, but the faults are remarkably similar tc the Owen Stunley

Fault and the Bumdi Fault Zonc in eastern New Guinea, which show cvidence

of recent horizontal displacamenits of several miles (Dow and Davies
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1964, and Dow and Dekler 1964). The apparently beheaded glacizl
valley near the Carstensz lMountain may have been caused by similar

franccurrent movement.

Gentle folding and warping of the Tertiary rocks has
accémpanied the faulting. The rocks of the main range are flatlying
or gently folded, except close to the faults, where flat slabs of
limestone up to several miles laﬁg and é-mile long are cormonly found -
dipping steeply towards the faultse These steep dips Qo not appear
to have resulted from drag on the faults but rather by sclubion of
linestone along the fault with subsequent collapse of the limestone

roofe

I 4id not map in the Carsiensz Mountains, but Dozy (1936) |
mapped scveral tight folds im the arecas The fault of the Nerdwand
!
separated these tightly folded rocks from gently dipping rocks of the

Kemabos Plateau.

One important observation resulting from the study of the
foraminifera hy Crespin and Belford, 1s that the sediments deposited
in the area now occupied by the grabems at Ilaga, Tiom, and probably
the east Baliem River, differ froi sediments deposi%ed'at the same time
on comrtry now forming horsts. One explanation is that faulting was
already active in Lower Teriiary times, and had droken the resion into
submarine grabens and hosts which controlled the sedimentation. = Thus

during the eariiest Miocene time, {ine terrigenocus matorial acéumulated
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in the grabens to form the Mcleri Beds, while organic limestones
almost fres of terrigenous matlor vere deposited on'the horsts.

A similar structural graben under the Huon Gulf south~cast of Lae

in eastcxn New Cuinea is at preeont accumulating sediments supplied
by the Markham River (W.C. White pers.comm) while reef linmestunes are

forming on the coastal shelf,
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Figures 1 -7 are missing from all
2 copies of 1961/156 held by the
‘ library.

Figure 23 Heading up the Meieri Biver shortly after
leaving Tiome The valley is vmderls‘ain by
Lower Miocene Mcleri Bedms the ciip‘:slope in
the middle background is formed by resistant
limestones while the bush-covered hill on ths
‘extreme loft consists of upf‘aulted. Mesozoic ?

quartz sandstones (c5208)
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Figures 1 - 7 are missing from all copies of 1961/156 held by the library.
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Fipure 3t Looking eastwards along the West Baliem
River, towerds the East Baliem River
about 16 miles away. The steep scarp
on the right forms the northern front
of the Nassau Range, a minor peak of uhich
can be scen on the right. Total relief from
the top of thoe range to the valley floor is

about 5000 feet, (65209).
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Figure 42 The norih-esctern face of the Caxstensz
Mountains coverad by & sprinkling of
1
fresh snove The peak of Igga Poloe
: j
can be secn almost obscured by clouvd on
the lefty; and the edrge of the icefield
can be seon on the extreme right. All
the rocks showing are Carstensz Iimestae. (G5215)
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View from the head of the Zenggilorong River
looking south towords a saddle in the Nessau
Range. The gentle dips shown are typical of
the Carstensz Limestune in the Nassau Renge.

The snowgrass in thoe solution chamnels in

the foreground often covers deep clefts, and

we generally uscd the intervening plates of
limestone as stepping stones, an arduous method,

but not as hazardous as walking betwsene. (G520'3)o
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Figure 6t Lapies in Corstansz Limestone. Fortunately
such arcas were small, and ve always
managed to by-pass the worste (65206)
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Figzure Ts¢ Uanamed lake in the head of the Kemaboe River,
which was eroded by the later glaciation.
The sloping beds behind the lake are outwash
deposits consisting of angular and rowmded
boulders of limestone in a fine-grained caloarecus
motrix, which are rogarded as outwash fans

rvesulting from am earlier glaciation. (G5214)
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