e meemecie =0

[ bty

P A
—n o

o

CANBERRA,

(AN

COMMONWEALTH OF AUSTRALIA.

DEPARTMENT OF NATIONAL DEVELOPMENT

BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS.

- RECORDS.

1955/31

PETROGRAPHY OF ROCK SPECIMENS FROM THE UPPER SEPIK

RIVER AREA, NEW GUINEA

by

R. D. Stevens.

1955::



o,

| A mnp of xo u;:acxum conuted by Mre W, J. Perry

from the Bntwprue Cempony's permit sapea on the Upper Sepik Mur.
Kew Guxnn. I.nclmo the following rwk-tapn:-

Blotite schist (AA9), various gneisses (AA29, 30),
smphidbolite (AAR8) issic grenodiorite (Anlu ‘with
splitic veins (Aridd), orancaiorite (A212,1d), gabbro
. (AAIO), and hornble  andesite (Eng.83). .

or thuo. the aohut, gasiss, emphibolite end grsnodiorite
cnnztttnto part of a reletively asspr surface plutonic-metamorphioc
complex and ere in clomss genstic sssociation, The gsdbro (represent-
ed as dolerite on the sketch map of Permit 21) mey or may not be
associated with the more soid utonw rocks snd further field
dats will be neceseary to estsblish its relotionships. The

- andesite is prodbobly genetically unrelated to any of the other
spoolmm exsnined. . .

Informat ion ulattag to the rmc oocurrence snd
festures of these rocks hes been derived from varicus letters snd
sketch maps on £iles 106 PKG/6 and A1S8PRG/1, so that little is
known of the asctusl detoils of their ooccurreunce and thers hts been
no opportunity for persomrsl communication with Mr. Perry.

m_;m Upper Tet ck., in vxcmuy of ao22's, 141“03'2.
In hand-specimen this is @ ﬂ.m gratmd grey rock with
a smell-scele folistion febric, Exsminstion with & hond-lens (X10)

shows that the rook consists of whitish gusrts snld feldsper, a »
dlack micaceous ferromegnes. oD minersl, few amu na-brovn gm'mtl

ond minute flecks of chslcopyrits,

Ia thin-section the sem.ston fobrie of tho roci: u
strikingly portrayed by the sub-parollel orientation of the

- ferromsgnesi an minersls and their decomposition products, sod tho

shesred lenticular form of the guerta-feldspar aggmgataa.
The feldspor is lorgely untwinned und biaxisl positi vxet

 with lorge 2V (cs 800) end refractive iadex lower than 1.537.

is probedly an ustwinned sibite . The feldspor forms completely
anhedrel end sometimes lenticuloar grains, ususily contoiniang
nusrous inclusions ot quertz, snd comiutu about 40% of tho rock,

g;%ggz tom snhedrsl graing contammg many mmute
auty lnclusions, It mekes up some 30% of the essentiel minerala,
mﬁﬁg 1s eduniant (207) es lemellar flskes perellel to the

ose fodbric. It is strongly plaoebvow uith x ' & z. and

X = pole yellow,
Y = deep reau-brm
z = a'

1 is o!‘ton olf.erea nnoat omplatolw.\a pale:-coloured chlorite

with very low birsfringence snd sometimes with dsop dlus anomolous
mterfemnm colonm and u, the refors, probably penninite. The



e

lapger biotites ere freguently ambedded in a nmatrix of very nm
‘ blotito and qusrts,

Other minersls nlaying a leaur (10%3) cbongh .mn
important role in this rock are graius of np o 0. ]
scross nnd considersbly Ifrootured amd chlo
ia prismetic crystsls up $o 0.25 mx long
and e« The steurclite {s pleochroxc rm colourieas $o
pale yellow and the tourmslioe from colourless to ¢ mottled green~
ish nllm—bvom. Tournrline cerries inclusions of msgnetite,
quorts, ond rozdogari though the latter eppears to be uplaainz

the tourmmline, forms sunll equlﬂmemmmi graim spnreely
aistributed throug rosk,

M is the ohief o opague mineral end ococurs as danee
masses o ust sgiregated into naprow atrmgom tm'eumz the
mek and pnrallel to the genersl fabric., - .

A9, GARIET OREISS. | |

Logrlity: Upper Wognrabei Ck, in vicinity of 4987's, 141%0e'E,

The hsnd-specimen is distinetly gneissic in siructure
end dark greenish grsy in colour, with whitish elongeted snd
lenticular reldapathio bodies.

:  The gutssm fobric is ezprcssﬁ in thm-ceetzon w
roughly lenticuler eggregates of very pooriy twinned and consider-
ably fractured plagioclase (o s 30% of rogk), ond similnr
bodles counsisting essentislly Tounded ond stroioed Quoapts groine
(80%). Both types of structursl slements ere embedded in &
strongly follated metrix of fins scoly garjiciie 50‘»; lopger (0.2mm)
sheeta of strongly plecohroic red-brown ‘Sn’-ﬂ e (10%) end aoms '

, W, This folinted matrix is strikingly deflected oround

eldspsr and qusrts e maatu end around large (I mm) colourleas
gerpet porphyrodblasts (10 The gavmt is probedly slmundite.

Irregulep, elongatcd graine of opsque minerslis epe &
Feflected 1ight fo be on intepgrowtn &?““m”‘m";“m“"’i’:ﬁ ““"m”,. Ye
° an rgrow w w
ampll min- are iunsluded in tba gamw.

Looslity: Upper Wogursbei CX, in a vietaity of 4%7°5, 141%2"%.

A mediun grained. muam rock cr ght grey colour
with psrallel orieunted dlack smphibole orystsls up to about Sm :
long in & bame of grey quarts, whige remnpar ana few pole grunhh
lenticular masses of epidote, o

‘ e It {n thin-seotion saphibole com;%tutga ::o}xt 205 g th;l -
rocke S 8 cOMMOn green eochyo rom pole yellow-
browa to deep green with X W X = pale yellow

. , - Y = deep yellovish green,
%Z = Qeep dlulsh grey-green..

The dluish colour in the £ direction na g.mdwuw & somewhnt sodle |

character, but chemieal onplysis would peceasary to confirm

this. It is genarelly sub-hedrel elongated snd includes considepadle

oumbers of feldspar groins, giving it e stroagly poikiloblastic
texture., The larger axes of the eamphibole gsrains are in aub—-paranel

. orientotion cotmmeut with the mmnio rolmtion. ,

' The ou).y other coloured sﬂ&cate &n a finely. gzeuoblnstic,
pole yellowish spidote in rogged, semi-lonticulsr aggregstes with'
l.aelndnd granular guarts, altem smphivole, prisnctic %;E*H

% Although sbundent ia this tbimatma, 3 siridution
1n the pecimen indicstes that epidcte makes up no mom than
about 107 or the reock as o -hnle.
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0olouma uumt are aa't in 8 tol.mtcd baso of
gmnobxaatlc us (50%) ond feldepar (20%). The quarts gmmx
apre etmpletely o al, but elmiznte& in the direction of the
- geners) fedric, The feldaper is & wery poorly twinned, finely
- groncbleptio plagloclsese (a@pnmnm ) in lsntioulsy
and very muoh drawn-gut granrlapr sgoregat It 48 quite clecy
. ond only little aliered snd stands out in htgh relief from the
amlonng quoprts by reason of ‘its nl&ti.nly hlgh Mfmottve index,

 Jeeslitys Upper Wogerebe1l -cx.. lu vietnity of 4927'8, 141%02'R,

A very fioe mimﬁ bleck snd white spotted rock with o
moderate degree of folintion on polished surfooces., Under the
hond lens (X10), the esaentinl minersls sore !mte faldspav and
greanish-black nmphtbo

| in th&n-umctton this is a dist&mtive rogk with chamﬁeb-
tetic smphibolite texture, vis., smell (O.5mm), aquigranulsr,
- Xenodlostic grains of plsgioglcse snd alnost idioblastm arysteals

or homblem with t.helv long exes in Atub—gamnol oplentation,

‘ e 2g1s constitutes about 605% of the roock nnd is
yory poony so thot apecific identifieation is ALfficult.
However, it is DioXLol tegutive with BV opprosimotely B0 $o 850

and refpaotive index only slightly sbove 1.657, It is, therefore¢
on 604 endesine between tho limite Ab 30 to Ab 40, It 1e

- slipghtly albniscd pod contnim wmzoml magmtite and a,mphtbolo
mclns&ona. ‘

. ~ The mpmbale (aoﬁs) is & brownmh-green b} . I8
‘ ts nomny su‘o-hedml prismntxo, but cohedral zraEm ere cmn.

' (10;‘3) ocours 8s ennil groing of anhedre) to

aubic outl m a man;r ¢logely assoclated with the smphibole.

ﬁm. ggw(hrr aphors occum m clou ussocwtwn vub the opeque
nera . .

&wral atraight, nammw, mphibole-»ﬂned vaina traverse

- the reck in thio-asction snd probsbly represent in-filled fractuwres,
In ploces these veins core . widensd ocut nud filled with pole green,

scoly penninite and fine emphibols peliiets not yet reploced by

chiorite. These veins interseot the foliation of the rook ot \

fairly high ongles (45 $0 900) ond may represont originnl tension

. freetures formed and filled during the ssme metamorphism wmch

brought sbout the anphlbontuution of the ortgl.nal Pooke

o m;m Uppa:- Tal Ok.,, in vlcintty of 4%1'8. 141‘03'3. P

A medium grained grey rosk with o dustmct. though
finely gneissic struocture in hsnd-spesimen, A hendelets (x:w) :
shows guartz, feldspar, bictite, cnd dull greenisb-black hornblenﬁe
to be the. principal canatituam. ?yz'tte La CORETON,

. In thm-seoﬁon the m i in the range of besic
andenine to seoid lnbvaaov e ( J¢ It is fresh sud :

unslterad, ond is completoly anmaval, cnmstituung pbout 20%

of the rock.

) W{ﬁﬂ also umltcm and anhedral. It com.sma
- sbundant ro Lmlusim ol qum'ts giﬂ.ng riee to a teml- .
poxknoblantic texture. _ .

: constitutes some 45% of tha uctzon ig the fom
- of tmhodn - rounded inclusions, The amphibole is & green
" horoblende (5?5), strongly ploochrol.c with X = colgg::«e to pah
. ve |
' ‘ ‘ 4 yeuo'-;run
% = decp green



It comnounly forms prismitic crystals of typicel amphibole seetion
up to lmom long. These are ususlly ot leasst partly bdbrokén dosn
into ocggregoies of emner amphibole graum with iuterantml
quavtz end biotite,

. The d (20%) is mall.y vary clumly ageocinted -
aith the amphibole am often included Lu its Tho noture of these
included blotites supgest thet the amphidele haa devoloped at the
experse of the biotite, which in turan augsests nctomopphiem of on
eriglasl gronodjoritic rock. f%he bilotite ie s stronzly plcoshrofo
brown variety ss in the pm&mly aescvthed POCKB.

‘ - Dooasiptol mosses of fir gggmgg m*go;a and |
eppear to be psevdomorphous efter ca earﬁcr ninepol, poss

fyrozenc. They consist of ® dense wnzneiite core wmith melu&ad
pyrito, surrcunded by deep green amphtbnle and chlorite, Magnetits
- mkn up about £7 of the rosck.

The prineipal opaque minersl, however, le wrlte {3
irrepuler groins scottered thvwgh thas roek. ﬁpatue is the rizin
acogseory minersl,

nlitys Up:pm' Tat Ck., in vicinity of 4921'3 141%08°r. o8
~ veins in the guelscic gmnndzors.te (Ml&a)

A . In hvna-amaamn tals rouh ie white wvith ycnow-bmm
iron stoine slong froctures, Grein-size 1o mediunm and the rook
conelats slmogt entirely of qunvtz anﬁ ftmepm' mth rev omall

fickes of bleek biotite. -

. Ia thin-section the rook muamttz of lar,_,e {(up to 3 )
nicrogrephice intergrowths of gyoptz ond :ggdggag in ¢ fine nosoic
groundrinse of completely annc irel quortz tnd feldspsy grafns. ?he
- feldspey I8 largaly 2ith very fine veins of 8

in microperthttic rg«mw ood is elightly Woolini ery

rere, saell oryetols of ecid W oon be dstected in tbc

gpa:mlnv groundnnse, Qwatz sonatitutes 407 ond feldepor cbout
,ﬁoﬁortnerock. : o

.- _chloritised %gg i cecesionnlly detectod dut does
not noke up more thon the conatituant minerals, Chlorite

aood limonite have been degnalteﬁ along; rmctm aurraaes thvaw;h
the rock., ,

m},m: Uppev Tai Ck in vimmty or 4%2‘&, 141%08°z,

- A medium groined u\\ncomnc gro 1nitie rook m.th eltar
gmsy quortz, milky white feldspor, sbundent block mice ond
occutoml graing of pyrite elenrly vis!.bla in hanﬂ»—agecimn.

In thm-aaetton forms cloar anhedre cdout lmm
serogs ond constitutes abon “of the rookes It &8 generolly
frec from inclusione dut cmtmm few amn apmote, {apatnc ond
corroded feldspar erystais, - L

The I RE 8lso mokes up: som 40*"5 of the eaf;em; inl '

‘minepralc and gconslsts of plagicelese ond erthoclase inm approximetely
equol amounts, The gfi hoglege 28 fairly hesvily knoliniced and "
replcced by epidote, lewsoxene oni chlorite. It forms sub-hedral-
tebulsr to aamdml cmwu p to lms soross. The pleglocicse is
sn seid & varying from ADGS to ADTS cnd ie coxjonly zToned:
_between these iimits. Close polysynthetio twinning is o chamcten—
. tatio feandturs andsore crysinla tend to de sntiperthitice The
plogioclose 18 generally less oltered thm the potash Loldapap,,
but atill shows some kaolinisotions

sheets up to lmm lom meks up shout 107 of the
uotfwn aed em comnonly stroined eod bent. it 18 o normol, stroagly

ochro tite with X = pale yellow-brown
ple 1cv b?own h## _ Y = 2 = deep 1Ped~brown,



5
R tnclucions ore guite comnon in the mica, which
clgo tenﬁa to be chloritised, Irreguler interstitisl nmocnes of

mwﬂmmmm up the pemoining 107 of the rocke.
| There te ©o directionsl mm-s.c in this rook.

AAL4

N m_;mz Um:ez- Tas Ckyy in vmmy »or a%a's, 141%&*1:.

A m&tum—gmxmd grey mock m hond-gpeeimen with no
ﬂnbla gosiscic strueture. Minerslo identifiled in hsnd-specimen
are gmrta, feldapor and bilotite with a 3ittle chlorite.

In thimﬁt«m (5&”) 18 the domincnt
Lfeldspop, Telnning is y sar cvol snd normel coatimious
noning from basic oligoclase (Ab?o) to allrztu is 8 ¢onspicuous
Teoture., Pgoudo=-inclusions of querts ore abummut and minute
roés of ?ratile con be detected. : : : ~
normelly intergrovwa with quartz.

hgmgﬁ_, {307}, a3 in the preceeding typea, is enhoml

' ond c‘iwr with Sccheionsl meadleslike. {nelusiong, Rigti g
i ng © ste

to ebout 108 and is atrongly chloritised, often bel

- altered, - Unsltered flekes epre darl greeunish-brown end dmﬂm‘gy
pleochro!.c to straw-yellow. m‘aere is & little asacoioted Mm.

‘Thé ogéque minersi is :mmxy mgmtite in smbll m&m .
aud eubca almost exvlusiwly auwmtea vitb the Blotite.

AA1G, GARIRO,

i Mg 'A t mve 2 9 mnaa upatmam rmm ‘ra!. Ck. Junatim.

4%22'G, 141%6 |
“Ia hnm-a_ ‘imen thie rock 18 Qq,nlgvanulvr, medium to

| eoarse groioed end dark greenish-grey in colour. It consists

essentially of pisgioslnse sud sugite, Hultiple twimning s
atrongly daveloped in the mmmgﬁw, wnd e clearly visible cven -
without the eid ar 8 lens. ‘rhem ia uo maieatwu of geforantion

| utmtuves. ‘

In thim-section the dominant miverole ore ﬁm% |

- (503%) and quglte (60%), the lster belng montled with sccondary

l2. The plagwclm is an intermedinie to aoid M%%.
) in sub<hedrsl ¢$o 2nhedral groing ohout Som dcTecSe. PO
tmuc twinning 4is well d&mlmpcﬁ and the feldspors are entirely
unsltered. Few guvll inclusiens of pyroxene are encountered, snd -
even lecs frequeat minute green amht\mlaa and wmﬁztes are

anclosed in the felﬁ&per. »

© The pyroxene ig o ualoux'lma %&;xth isrge 2V in |

: aahcdrnl to subbedrel orystols sbout 1 to foroes, Lrelld

moguetite grolos ond reds vre aortion 08 incluniong and plegloclege

- 1o dncluded in nesply every pyroxane graine A very chsracurlatm '
- fenture of the pyroxene i the development of lotey pmphibole :
rims. sround the groimg snd irregulerly iaternelly. 3%h : xbnle

is considered to be o prinnpry mincral developed by prorreaston
throuzh the Recction Series during orystelligation of the mogms,
It ic & nbml green-brown Mm‘nleuae mm X< Y = 2 zmd .

- X = pale ycuow-broun . '
Y = & = adseper ml?.o\vinh greMrom

: It Y probsdle that in its ecply stages of aryawumﬂon
this gobbro contained olivine, The evidence for this llea iu L
peculircr assosiation of msguetite ond oxidised qblorite with
pyroxsne ond amphidele in oppregate mogses. A gentral uess of

gronuler to semi-dendritic mernctite with sasocioted yellowighe.

brown oxidised chiorite and tmvaua k ited s n:tm matepriol
surrounded by conpse gronulcr pyroxeue & -an outer sone é? nmmbm.



ngg;tm: | wﬁpik River becween Vest and Q«:tobap Rivam* approx
= a%7's, 142602° Eo | > oer

A very tme-gratned dapk gmy rock with wzm ish reldnpar
and’ a blaok ferromognesian minsral as the major constituent,

In thin-gection the rock consiate essentially of feldspar
(5053) green chloritised smphibole (40%), magrnetite {5%) an
interatitial quarts {53)

The ,{g%g_q%gg, t!mugh eseennany rresh s i8 uaunelly so
crowded with inclusions sz to render specific determinantion very

airficult. However, it appears to be an intermediote ondesine -
very poorly twianed and alightly aldbitised., It forms sub-hedral
to anhedral groins, the meore lath-like erystals being 8o oriented
a8 to ive the rock & sub-trechytic fadbrice Inclusions are very
abunﬁant, the dominont ones being raivute, acicular, sometimes
rediating, needles of pale green smphibole resenbling very fine
aotinolite., Othep inclusions ore grains of magnatiw ond stumpy
green horoblendes,

The umphtbole is & sub—hedral alrwat ﬂaw hornble w
with X = pale straw-coloured ’
¥ = green, cometimos blulsh
Z = doep youawuh green

It is often gomewhat chlarztmed, givmﬂ rise to a zonea
uppenrance. , :

Qg_qm suhedrs ape interauttal to all oth&r componants
snd couteln inclusclons of f¢ldspor, emphibele, megnetitc and apatite.
gamgigig roine average :4bout O és mm ecross and are ¢losely
asgocloted with the amph&boxwwmoh somet g includes the mognetite
ond et other times is included in the lattem Inelusione of apetite
are also found in the magnetu:e. ‘

ColLCL aIO"I

"‘ith the except!.on of the hornblenﬂe anﬁerite (Bag. 85)
these rockas delong to & single plutonic-metemorphic complex in
which gronodiorite end gneissic gronpdiorite have been emplsced in
schistsend phyllites,. Onseissic phases are commounly, though not
necensarily, merginel to plutonic tgneausx nesces, resulting from
prinory flow moechanisms of from viscseus dreg of partly cosusolidated
nogne againgt the country rocks,  This structure hos, hovwaver, more
probsbly resulted from a post-emplacement metzmorphiam. of  the
granodiorite. The eppesrazce of gonract prophyroblust and granulsr
epidotc in the gnelasic granodiorites, the development of amphibole
from "bigtite ond a genercl granulation of these rocke gtrongly
suggests 2 leter dynomic metamorphism. This may hove bDeen effegted
by the emplscement of the gadbro (AA16) whioh shows no indieation
of haviug suffersd auy deformation end is, thorefore, presumsbly -
of youagaer age., Nore Lield informntion is necossary to costabliak
the true. noture of the relatmu betacen the gab‘nm and the acid
plutonl.cs. ’ ‘

on the othar handy 1t is perhma Tore pm«babm that the
poot~emplacemens metamorphism has posultdd from such teetonio .
processes aa foulting or folding m the plutonic terram,

 The hornblende andeaite {Bnzs 23) probedly belnnss to -
.8 later volennic suite petrogenstically and teotonically umwolﬁted-
to the fold plutonics» : ‘

BN

R..D, SIRVEHS.
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