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Plate 1: Geological map of Precambrian inlier,
Noonkanbah Sheet SE/51-12, Kimberley
Division, Western Australia. (10476)

FIGURES
Figure 1: Typical low granite tor outcrop,
3 miles south of Emanuel Bore.(FN1224).

" 1b: Outcrop of granodiorite (Pb K,) showing flow-
orientation of partially assimilated biotite-
rich xenoliths derived from adjacent Halls
Creek Group schists, The orientation of xenoliths
parallels the contact: one mile east of Outcamp
Hill, (FN1225)

" 2a: Grey biotite adamellite §Pb pl) cut by dykes of
pink leucocratic aplite (ap): 3 miles NNE of
No.3 Outcamp Bore (NK 6/00/5).(FN1226)

" 2b: Grey biotite adamellite (Pb pl) with biotite-
rich xenolith derived from Whitewater Volcanics
ng): 3 miles WNW of Mountain Home Spring.

NK 64/00/13). (FN1227§ ‘

" 3a: Approximate modal composition of acid intrusives

of the Pillara Range Precambrian inlier. (10483)

" 3b: Lower hemisphere projection of lineation trends.

(10483)
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SUMMARY

The”?illéra Range Precambridn'inlier,'an area of
about 40'sqﬁarc miles, has been mapped‘on 1:50,000 scale,
Most of the inlier consiéts of Widespread biotite adamellite
with small sreas of aésociéted granodiorite, tonalite, and
aplite, -

_Aléng the south western margin fine-grained rhyo=-
litic ash~flow tuffs (Whitewater Volcanics) and minor
remnants of older belit;c schists (Halls Creek‘Group) flank
tﬁe granitic rocks, ahd form a zone up to one mile wide,

. The.volcénics are a bedded sequence tha£ trends
nerthweést andvdipg.steeply to the southwest, The intrusive
rockl'are.mostly massgive and structureless apart from
localired folfation and jointing, Linear structures in
tﬁe voléanics.plunge consistently southwest and parallel
those Qf the Halls Creek mobile zone to the east, rather
than these of the nearby King Leopold mobile zone,

The Precamhfian rocks are overlain unconformably by,
and faulted against, Dé?oniah limestohe including reef, fore-

reef, ard black reef facles;

Ne economic minerals have been found in the area.
Water supplies'(mainly\sub-artesian) @Re_obtained from the

everlying Devonian limestene reef complexes.,

INTRODUCTION

J
Anloutcrop of Precambrian rocks, described.heie as
thé Pillara Range inlier 1s located between the Virgin Hills
and the Pillara Range in the northeastern part of the
Neonkanbak 1:250,000 Sheet area, The remainder of ihe Sheet

area is occupiled by Devonian and younger formaﬁigns t hat

form part of the Canning Basin,



The inlier was investigated in June 1967_by D, .
Gellatly (B,M.R.,) and J. Sofoulis (G.S.W.A.) as part of a
programme to complete the geological mapping of the Precam-

brian rocks in the West Kimberley region of Western Australia,

LdCATION AND ACCESS

The Precambrian inlier oCcupies some 40'square
miles of country lying 20 to 30 miles southeast of Fitzroy
Crossing. The Great Northern Highway, linking Fitzroy
Crossing with Halls Creek, passes within half a mile of the
northwestern end of the inlier,‘

Access to the area is by station track to No.2
outcamp bore (Gogo Station) which leaves the highway
aporoximately 31 miles southeast of.Fitzroy-Crossing
(and 23 miles from Cogo homestead), thence by'a'north-,'A

easterly route that crosses the inlier, and passes througn
Menyous  Gap in the Pillara Range to Emanuel Bore (see
Plate 1). |

Further access through gaps in the Virgin Hills can
--be gained from a station track which parallels the Virgln
Hills some 2 miles from the western Devonian--Precambrian
bonndary, and links No.2 outcamp bore with No.3 outcamp bore,
Vvirgin Creek bore, and Bob bore. |
| Access by‘four4wheel drive vehicles is possible

over most of the area of Precambrian'rocks.-

PREVIOUS INVESTIGATIONS

. " The geology of the‘Noonkanbah Sheet area has been'
described briefly by Thonas'(1958)}“ Further descriptions of
the geology of the northern’part of the Canning Basin (which
includes the Noonkanbah Sheeftarea) are given by Guppy'and
others (1958l and Veevers and Wells (1961).. Playford'and
Lowry (1966) give a detailed description of the. Devonian
reef complexes that flank the Precambrian inlier as well as

providing a bibliography on the earlier work,



These'previous investigations were concerned maihly
.With‘the‘Palaeoioic‘and Mesozoic sédiments in the northern .
part of the Canning Basin, with particular reference to the
stratignaphy, structure, and oil-bearing potential of thé
sedimehtary stréta, Until the pfesent investigation, the
Precambrian boCks'were'not examined in detail, and where
specifiéally réfépred to, they were collectively assigned to
the_tamboo Compie* or were described briefly as a complex of

~igneous and metamorphic rocks,

PRESENT SURVEY

- Mapping_g;'the Precambrian inlier was cabried'out
in two days. J. Sofoulié mapped the southwestern part and
D. Gellatiy the noftheastern'part.

Vertiééilair photographs scale 1:50,000, taken in

1949 by tﬁe W.A.'Landé and Surveys Déﬁértment, were used for
plotting of geological-informa;ibn in the field, ‘The
accompanying map was compiled at photo scale by the WeA.

Mines Department Drafting Branch.

PHYSIOGRAPHY

The Pgéqambrianirdckéuof'the inlier, mainly granite,
occupy .a broad depression épproximately 12 miles long and 3 td
4 miles wide, rimmed,by limestone ranges,

AThé Précambrién r0qks are eXposed mainly in inter=-
fluvgiareas as bare low hills; rock pavéments, and stony rises,
interspebsed with épiﬁifex-covered sandy pediments., General
relief is seldom greater than 60 feet, although isolated

gbanite tors reach 100 feet or more above drainage floor
levels in the inlierfs southerh éxtension nqrth of Home Rahge.
ﬁimestoné ranges which flank the inlier rise some |
iOO feét to 150 feet above it and comprise the prominent hiliy
belts of the Pillara Range, HomelRange, Virgin Hills,

v



Limestone:Billy Hills, and Outcamp Hill. The edges Qf the
limestone ranges are cpmmonly flanked by flat, low-lying
spinifex-eovered, sandy pediments up to half a mile or more"
wide, formed on Pfeeambrian roeks° These pediments abut
steep rock faces of limestone but there is little limestone
debris on their surfaces,

‘Stneams draining the Precambrian rocks are tri-
butaries of Christmas Creek. They have their headwaters in
the limestone ranges'and drain westerly across the Precambpian
rocks and then southwest from near Qutcamp Hill to join
Christmas Creeko

All drainages flow only durihg the wet seasone
Springs which issue from the'fanges (e.go Virgin Spring,
Mountain Home Spring, Melon'Spring) are mostly permanent and

are used as stock watering points. : 1 ”

GEOLOGY

The.Precambrian rocks of the inlier consist of
granites and acid volcanics of Pfoterozoic age, with sub-
ordinate schists (Halls Creek Group) of probable Archaean
age (Bofinger, 1967), They have a west-northwest trend
parallel to that of the King Leopold mobile zone te the
north, The Precambrian rocks are overlain unconfermably by
a Devonian limestone reef complex (Playford and Lowry, 1966).
ﬁlate 1 shows the distribution of the Precambrian rocks and~
the variousjreef facies flanking the inlier.

Ac;d folcanics and granitic rocks similar to those
df the inlier found elsewhere in the Kimbefley region have
previously been assigned to the Lamboo Complex (Matheson and
Guppy, 1949) which is now regarded aé being of Proterozoic: | J
age., From recent mapping in the adjacent Lennard River
Sheet area, Gellatly and others (in prep.) have proposed an

informal subdivision of the Lamboo Complex into an



early Lamboo Complex consisting of pre-Whitewater Volcanic

intrusives, a middle Lamboo Complex compriéing the WhiteWater

Volcanics and associated highelfvel intrusives, and a late -

Lamboo Complex consisting of iﬁthusives that posf—date the

Whitewater Volcanics, . N
The -acid volcanics of this inlier area are accepted.

as being equiyalént to the Whitewater Volcanics and are

ﬁherefdre assigned to.theﬂmiddle Lamboo Complex. The granitic
fdcksvintrUding these Qolcanics are assigned to the late
£ggggé;00mgié .

S Pétrographical descriptions by D.C. Gellatly, and

by Miss:R.:ﬁéers (G.S.W.A. Petrological Report 155) are-given
in fhé‘append;;,~\§pecimen localities afe shown on the

"accompanying map .
. P ,

HALLS CREEK GROUP (Ah)
‘The Halls Créek Group (so named by Dow and others;
',1964) 1s,a series of metamprphosed eugeosynclinal sédiments;
 éhd is represenﬁed here‘by scattered remnants of seric;te-
muscovite-biotité-schist.
vgield occurrence

Near the'northwéstern end of the inlier two small
Joqtcrops, separated by an area of soil cover, indicate a
: nérro@ easﬁ—west belt of metamorphics extending for ovetr half
a mile,

: L
The schists are overlain by Whitewater Volcanics

' (Pw)'and intruded by granodiorite (Ehpz)vand adamellite

(Bbpf)g The schists show:ﬁb appreciable contact metamoﬁphism.
IThe'gfanodiorite has pronbunced variation in grain-size and.
%imafim content near the confact with the schists, and contains
W*qnqlithé of schist in varying stages of assimilation.
‘Xénqiitﬁé 6f‘these metamorphics are also present in the

adameliitéé of the southeastern part of the inlier.



The schists are strongly foliated and lineated, with
foliationé mostly dipping steeply to southwest, parallel or

nearly so to those of the overlying acid volcanics,

Petrography
The dominant rock type is a pelitic or semi-
pelitic sericite-muscovite-biotite-quartz schist, Psammitic
quartz—biotité—huscovite;oligoclase schist is less cohmon.
"The most noteworthy feature of these schists is
the pbésence_of 2 to 3 mm long aggregates of finely-crystalline
sericite Which contains rare small inélusions of corundum,
Similér rocks from ﬁhg Lgnnard River area contain welle
preserved andalusite (chiastolite) pseudomorphs consisting
entirely of sericite and corundum, and the schists of the
Pillara Range inlier are likewise considered to be andalusite
schists that have undergone rét¢ograde metwnqrﬁhismo Evidence
from thin;sections,_that movement probably accompanied the
alteration of andalusite, suggests that the retrograde
metamorphiSm was a phase of the regional metamorphism, rather
than a localised effect résulting from the intrusion of tﬁe

granodiorite.

MIDDLE LAMBOO COMPLEX
WHiTEWATER VOLCANICS (Pw)
Porphyritic acid volcanics referred to the White-
.water Volcanics (Dow and othefs, 1964) are preserved élong
the south-westefn‘side of thevinlierb They overlie schists
of the Halls Creek Group and are intruded by granite,

Field occurrence

Tbe Whitewdter Volcanics occupy approximately 30 per
cent -of the inlier area, They are confined to the western side
where they form a southwesterly dipping sequence., The belt
underlain by the volcanics ranges from less than a half mile ‘?T
wide in the southern part of the area to a little over one

mile wide in the northern part (near Outcamp Hill).



Figure 1a. Typical low granite tor outcrop:
3 miles south of Emanuel Bore. D.C.G.

Figure 1b. Outcrop of granodiorite (Bbk,) showing
flow-orientation of partially assimilated
biotite-rich xenoliths derived from adjacent
Halls Creek Group schists. The orientation of
xenoliths parallels the contact: one mile east
of Outcamp Hill. D.C.G.



Exposures are mainly tilted sheets of tombstone
slabs rising a few feet above grodnd level, Other exposures
are elongated séony hills with relatively smooth topography.,

The Whitewater Volcanics consist of a thick se-
duence of- ash-flow tuffs similar to thoée described for the
Lennard River Sheet area. (Gellatly and others, in prepara-
tion) . The bulk of these volcanics are dark grey, brown, cho=-
colate, pink or light green, fine-grained brittle rocks, some
of which';re strongly sheared. They have a foliation banding
“Qgich has resulted from either flow or compaction, as well as
bedding. They are commonly porphyritic, consisting of
phenocrysts and fragments of quartz and feldspar up to 5 mm,
set in a cryptocrystalline groundmass,

1
Granitic rocks intrude the Whitewater.Volcanics with

varfLusly sharp or gradational contacts, These contacts
genera;;y dip steeply and appear concordant with bedding in
the'volcanics, but locally the granites'aie transgressive.
In the central part of the area, numerous xenoliths and
remnant strips of Whitewater Volcanics are interlayered with
granite to simulate migmatitic contacts., In some localities
the contact is defined by narrow (6 inch) selvage zones,
Quartz and aplite veins are common in the volcanics close

to the granite contacts.

Devonian rocks Which unconformably overlie the
Precambrian are faulted against Whitewater-Volcanics by the
Virgin Hills fault. The contact is commoﬁly soil covered,
but is marked locally by secéndary crystailine calcite veins
up to 2 feet thick. These veins intrude the limestone reef
complex as well as the uppermost part of the exposed White-
water Volcanics sequence.

Petrography

Hand specimens of the Whitewater Volcanics are
commonly porphyritic, and banded or well-foliated, The
banding and foliation are'particularly evident on the

weathered surface.



Thin-section examination of three specimens showed
that phenocrysts and phenocryst fragments consist of quartz,
K-feldspar, aﬁd plagioclase, Quartz phenocrysts predominate;
plagioclase phenocrysts are'SUbordinate to K=feldspar,.

The quartz phenecrysts are euhedral and commonly

embayed, Some have been destroyed by sheabing and recrystal-

lization, and now form polygomal aggregates, K~feldspar and

plagioclase (An phenocrysts are euhedral and tabular,

35) _
Small clots of biotite and epidote with some magnetite

probably pseudomoerph original pyroxene phenocrysts. Minor
muscovite and carbonate are developed along shear planes,

The groundmass has an a.,g.d. of 20 . &and is a

mosaic of quartz, microcline, plagioélase, and magnetite,
Most grains are elongated parallel to the foliation,
Sphene and gpidote are accessory minerals. Minor pyrite
is visibie in hard specimens, but not in thin-seciion.
There is small-scale Eompositional,flow-banding in the

matrix, but eutaxitic structures are absent,

LATE LAMBOO COMPLEX

There are four main suites of acid intrusive in the
area, They are (a) coarse-grained biotite adamellite,
{(b) coarse-grained biotite.granpdiorite, (c) biotite tonalite
and microtonalite, (d) medium-grained Ieﬁcocratic aplite. The
first ;two are plutonic intrusions that occupy most of the area
and the others are hlhor intrusions of limited extent. The
first three suites are characterized by small amounts of
allanite and aré apparently derivatives of a single magma,
The plutonic'rocks are teptatively cofrelated with parts of
the Bow River Granité of the East Kimberley (Roberts and
others 1965) and the microtonalite with the Violet Valley

Tonalite (Gemuts, 1965).




BIOTITE ADAMELLITE (Rbp )

‘This:suite'cqﬁsists of a medium- to coarse-gréined
biotite:adameliite (grey,-binkﬁor mottled) with minor
granitic”ahd granodioritic phases, The adamellite is
sparsely bdfphyritic and is locally foliated to give a gneissic
appearance.,‘Xeno;iths of biotite-fich metasediment and of
Whitewater Volcénics in various stages of assimilation are

present locally (Fig.1b, 2b),

Field occurrence
" The "biotite adamellite" is extensively exposed
ahq,compriées 85 per cent of the total éranitic area,
Over most of thg_area,it crops out as low tors
(Figure 1a), and stony pavements interspersed with sandy
pédimenﬁsd’ More prominent exposures'are found as rounded
hills'uﬂ'to"so feet or more in height between the Pillara

and Home Ranges.

Conpact-rélationships
The édaméllite'intrudes and has sharp contacts with

WhiFeWatey Qoicaniés {;ong the western side of the inlier,
It is iﬁsélf Eut‘by tdnalite and by aplite dykes and quartz
veins, Elsewhere along the margin of the inlier the
'adameilgté is fau1ted against, or‘is?unhdnformably overlain
by, Dngk{an rqcks.: <

> ﬁh§re itliﬁtrudeé the WhiteWatep Volcanics the
.adamelliﬁe.c6mmén1y has chilled margins, also flow foliation
parallei gd the éontact; In the ceﬁtral western part of the
area, qemhahﬁ belts;and large xenoliths of Whitewater

Volcanics, commonly up to 300 feet wide, are interlayered

with the granite,

Pétrograpﬁy' 
' ’Rocké of this map unit aie ma;nly adamellite; grano-
didrite,andlprobably granite, are also repfesented. Five
sbeciméns examined are all leucocratic, medium-graihéd,
biotite-béaring, with an allotfiohorphic granular texture,

Some have a weak foliatidn resulting from préferential

'
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. orientation of biotite flakes. They are mainly non-
porphyritic but locaily are sparsely porphyritic with
irfegular phepocrysts 6f pink microgline.

Quartz vériously occurs as large (2 mm) anhedral
strained grains commonly with smalier marginal subgrains, - j
aqd as polygonal aggregates of O,1 mm unstrained grains,

K;feldspar, which tends to predominate over plagioclase, is

mostly a microcline-microperthite éontaihing up to 5 per cent :  -,E
of plagioclase, as small inclusfons and as thin exsolution

lamellae, Plagioclase of composition An10_15 forms subhedral

grains up to 6 mm, It shows partial alteration to sericite
and clinozoisite, especially in crystal cores., Biotite
(both green and grey-brown varieties) forms discrete platy

crystals and agé%egates up to 3 mm, It is partly altered

to penninite., Minor accessories, which include zircon,
apatite,.sphene, opaque ores, epidote, and metamict
allanite, commonly occur in aséociation with biotite or as

inclusions within it,

BIOTITE GRANODIORITE (Rbp,)

ield occurrence

—

" Coarse-grained biofite granodiorite (With some
biotite-hornblende granodiorite) has been noted near the
northwestern part of the inlier, where it forms a-discrete
mass about 2 miles across. The granodiorite resembles the
“adamellite in hand specimen, but is distinguishable mainly
by its higher biotite content, | |

It intrudes metasediments of the Halls Creek Groub,
and near the contact contains partially assimilated biotite~
rich‘xenoliths of probable metasediment. At the contact.the
granodiorite has a flow-foiiation indicated by alignment of
biotite flakes and of xenoliths, and it contains thin leuco- . y
cratic granitic veins (Figure 1b). The adamellite is.cut
locally by small dykes of porphyritic microtonalite., ~

Contacts with the Whitewater Volcanics are not exposed,



Figure 2a. Grey biotite adamellite ng 1) cut by dykes of
pink leucocratic aplite apgz 3 miles NNE of

No. 3 Outcamp Bore J.S.

(FN 1226)

Figure 2b. Grey biotite adamellite (Bbp,) with biotite-
rich xenolith derived from Whitewater Volcanics
(Bw): 3 miles WNW of Mountain Home Spring J.S.
(FN 1227)



Petrographx

‘Rocks of‘the-granodiorite sﬁite are mineralogically
similér to those of the adamellite suite described above, but
are compositioﬁally cldsen to.rockslof the tonalite suite
(Figure 3a) . |

Some significant differences notedlin the grano-
diorite suite include: a muéﬁ more calcic variety of

plagioclase (An ) with more intense zoning and a slightly

28-38

greater degree of alteration; K-feldspar tends to be intersti-

al and is partly replaced by myrmekite at interfaces with
plagioclase;.the presence of exsolution rods of rutile in

biotite; and the presence locally of hornblende. Metamict

allanite is an accessory.

BIOTITE TONALITE (Pbp,)

' Rocks ofAthe tonalite suite are dark grey, medium~
grained, biotite-rich,»and are readily distinguished from the
other acid intrusives of the inlier by their colour and
smaller grain-size. However their topographic expression is
similar tq(that of the other acid intrusives,'and bbundaries
can only be delineaﬁed accurately after field observation,
The tonalite may be equivalent to the Violet Valley Tonalite
mapped,iﬁ adjacent Sheet areas (Roberts and others 1965;
Gellatly and others 1965).

Field occurrence

The tonali;e is found mainly as small discrete
- masses intruding the biotite‘adamellite aﬁd Whitewater
Volcaﬁics;' Thin dykes df porphyfitic microtonalite cut
the'gfanodio}ite. Veins of aplite which intrude the |
addmeliite also penetrate the tonalite, particularly along
:shear zones, |

Where the tonalite intrudes Whitewater Volcanics
it has contaét fgatures similar to those described for biotite
adamellite. Where in contact with the adamellite, the tonalite

contains xenoliths of the adamellite, has chilled margins, and



has a flow foliation parallel to the contact, Some biotite-
rich xenoliths were noted.

Sheared(equivalents of the tonalite, found locally
in shear zones, are cﬁloritic schist and phyllonite,

Petrography

Rocks of the tonalite suite are similar in their
mineralogy to.those of the adamellite and grénodiorite suites. :k;f
They are distihguished in the field by their smaller grain -
size, gnd in thin-section by their lower K~feldspar content,
although 1solatéd examples of rocks from the tonalite suite | ‘:;33
are sufficient K-rich, possibly through assimilation of adamel- N
lite close to the contact, to fall into the compositional ' fg.m
field of granodiorite (Figure 3a)., - “ﬁ@

Slightly zoned plagioclasg; is common as phenocrysts R

and lies in the compositional range An Microcline~ ' S

28-35"
microperthite, locally containing up to 20 per cent of

exsolved 'veinlet! plagioclase, occurs as a late
interstitial phase., Biotite is invariably a greenish -
var;ety; hornblende haé been noted, but only in a specimen
of porphyritic microtonalite dyke-rock. Sphene is a common
éccessory, locally forming érains up to j mm; opaque oxides
are more abundant than in the other SUitééo The presence of
allan;te, although noted in only some 6f the specimens,

suggests consanguinity with the other acid intrusives.

.APLITE kap)
The term aplite is used here to include dykes of
leucocratic fine-grained adamellite (locally with pegmatitic
phases), and larger masses of leucocratic muscovite-~bearing
adamellite, The latter is similar to thelMount Amy Granite
of the Lennard River Sheet area (Gellatly and others, in
preparation). ‘Both types aré probably derivatives of the | . -';

biotite adamellite suite,



Y

Quartz

/7 1 1T %W\

K Feldspar S | Plagioclase

Figure 3a.  Approximate modal compositions of acid intrusives

of the Pillara Range Precambrian inlier. x adamellite suitej;.
aplite; o granodiorite; T tonalite. Compositional fields modified
from Johannsen (1939).. : '

Figure 3b. Lower hemisphete projection of lineation trends,
Pillara Range Precambrian inlier. H1, H2, lineations in Halls
Creek Group. S lineation in shear.
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Field occurrence

Dykes of aplite mostly only 1 to 3 feet thick but
with isolated examples up to 50 feet thick, are fouhd over
most of the area of adamellite outcrop. A’ single intrusion
of leuéocratic musco§1te-bear1ng adamellite about one mile
southwesf of Mountain Home Spring, is more than % a mile
long and 1/5 of a mile wide. | |

Trends of the aplite dykes are variable,‘but two
principal trends are apparent; north, and east=-northeast, The
. muscovite~bearing adamellite trends northwest, parallel to ;he
contact of the Whiﬁewater.Volcanics and the enclosing adamelw
lite,

The aplite is mos#iy poorly exposedy, forming low
rubbly linear outcropss The muscovite~bearing adamellite
forms blocky and stony pavements wiﬁh isolated tors up to 10
feet above the éeneral éurface levele A.

Dykes and veins of épliﬁe cut the Whitewater

: Vﬂlcanlps, and rocks of the adamellite and tonalite suitesg
none have beeh observéd cutting the granbdlorite. Contacts
are sharp, Margins are commonly_finer-gralned than the

cores, bu£ a few aplite dykes have pegmatitic margins, A
flow foliation parailel to the cdhtact was noted in ohe place,

.Most of the aplites are grey white to pale pink, and
consist of ‘fine-to medium-grained ieUcocratic adamellite,
Coarsew=grained Qnd pegmatitic schlieren are present locaily in:
some of the dykés. One'eXample ffom a large mass of muécovite—
bearing adamellite ié entirely pegmatitic with large feldsﬁar
and muscovite grains up to several inches across in the cente
ral;Bﬁfi"Bf'the'dyke; decreasing ‘to % inch at the marginse
Apd;t"from‘duartz and pink feldspar, the only minerals noted
in these dykeé in the field are muscovite, biotite, ?allanite,
and ﬁaiéigbééﬁ seriéftiééd.feidspar.

o ‘The musco§1£e;béafing‘adaméllite is generally
massive’and‘unfoiiated.'and locally contains scattered

indlﬁsions of biotite adamellite and tonalite, as well as
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partly assimilated biotiteerich xeneliths probably derived
from the Halls Creek Group, |

Petrograpr

Rocks of the aplite suite are char#cteflsed by .
their’hololeucoeratlc character and fine to meqium gralha .
size.. They consist alimost entlreiy of quartz, KéfeldSpar,'
and plagioclahe, minor amounts of muscdvite, anﬂ téaeea df'
sphene, epidote.xclinozoisité, chlorite, ind‘goethtto.

Agua:gsAoccura as an eqﬁigranular mouhLe'of ¢lear
unstfaingd 0.% mm gralne’bétwegnllarger (O;SIto 1Amm)
feldspare or as larger atra;ned grains, Kefeldgpap 18 a
microcline mieroperthite in an aplite from ne#r Menyous Gap,
but microcline in a‘muscoviteobearing type from the southeast,
Thé plagieciage i# 2 sodic oligoclase (ca An’s) whieh Ls
'slightly turbid due to incipient alteration t&.sergeltg-and

clinazolsftae

 STRUCTURE ..

The ﬁrecémbrlan rocks of the inlter are part of a
§tructura11y complex zone defined by Travaes (tsés; Pe81) as
the Klﬁg Leaopold mobile zonrne, NorthWeat.ltructurél trends.
which are chafacteristlc of this Zone, are éssociated 10caily
with northeast trends that characterize the Ha11j CreehAmob1ie
zone to . the east, Rocks of the inlier are similar in both
trend and intensity of folding to the Precambrian roeks within
the mobile zone, and it appears that.the seuthern concealed
.bouhdary of the‘King Lenpo;d'mobileuzone 1ies QoAthc southwest
of this inliera ,' N

‘ ‘ Most of the defbrmatlon]of the Preéamprlan reeks is
probably 6f Precambr lan ages A mild post Devonian deformation
may have affected thevinller. since dips in the limestones
range from a few degrees up. to 50o or more, gnd are intgrprey '

ted as being partly struetural and partly depositional,



However no evidence of the Palaeozoic deformation was
detected in the Precambrian rocks,.

Bedding and foliation

Bedding planes of the Whitewater Volcanics parallel
the regional northwest trend and dip southwest, Graded
bedding'hoted in tuffaceous beds sﬁows that they are weste
facing and not overturned. Sheared Whitewater Volcanics have
a foliation more or less coincident with bedding or differing
from it by ohly é few degrees,

Foliation directions recorded in the granitic areas
conform mainly with those of the Whitewater Volcanics, An
igneous flow folliation with arecuate trend in the northwest
suggests proximity to a contagt (probably with the Halls
Creek‘Group) that has a similar arcuate.trend.

Lineations

‘Lineations as recorded by a}ignment of mineral
grains (mainly biotité) are prominent in the Precambrian
rocks, Thé lineations plunge at 50° td 70°'in a souths |
westerl& (220° to 270°) direction, their plunge locally
coincides in amount and direction with bedding or foliation
dipe Plunges of lineations are mostly steeper in the
southeastern'part of the area than 1n:thé northwestern part,
Sparse lineations in the granite, are the result of intere
section of two foliations., They have plunges similar to
ghose in the whitewater Volcanics. .

| The sduthweSterly plunge is unusual, since the
dominanf'pluﬁges in the King Leopold mobile zone are to the
northwest or southeast., HoweVer, sout hwest plunges are
known also from;the'Surprisé Creek area of the King Leopold
mobile zone, and.they predominate in many areas of the Halls

Creek mobile zone to the east,

Folding

Folding is not well displayed in the Precambrian

rocks of the inlier area and no detailéd-fold pattern was

resolved,

s
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The constaht plﬁnge of lineat;ons recorded within.'
the area suggests that the sequence of Whitewater Volcanics
as exposed in this inlier would répresent the westerﬁ limb
of an anticlinal structure plunging southwest.,

Faults and shear zones

Faults and shears within the Preéambrian inlier are
zones of sgricitic and chloritic schist'and phyllonite,
together with discontinuous quartz reefls and quartz breccias.
These zones range‘from a few feet up to 50 feet or more wide
and mostly d;? steeply towards.the southwest and conform with
the bedding fbliétion noted in the Whitewaiér Volcanicé.
Minor fiat to speeply-dipping faﬁlts and shears of random
orientation are also present locally.

Shearing and faulting within the granite have also
produced various pqrphyroclastic schists in which gradation
from foliated granite to phyllonite can be traced in the
fields Many of.the schist zones contain lenticular quartz
véins up 'to.5 feet or more thick whiéh usually are more
resistant than the adjécent granitic rocks and form prominent
ridges. |

Most of the faults and she;rs are regarded as
Precambrian in age although it is likely -that some of them
wereAreactivated during Palaeozoic t;mes.

The more conspicuous Palaeozoic faults aré described

by I"layf‘ord and Lowry (1966). ‘The Virgin Hills fault,
believed to be a normal fault with a thrdw of at least 2,000
feet, runs along the east side of the-Virgih Hills and throws
the Devon;an.reef facies andlconglpmerate down against |
Whitewater Volcanics and granitic rocks of the inlier,

The Home Range fault, a large fault extending along

the eastern side of the Home Range,'faults the middle
Devonian back-reef facies doWn against Precambrian adamellite,
The throw of this fault is estimated to be greater than 1,000
feet, To the southeast, the fault branches into a number of

smaller faults: "~ in the ofher direction it appears to die out
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“in PrecambrianAr0cks;-‘
T The northwestern end of the'?recambrian inlier is also
marked by énother-normal fault and a large number of smaller

faultslbranghing'oﬁf it,

ECONOMIC GEOLOGY

There are no economic mineral deposits known within
'fhevPrgcambfian-rqcks of this area; Traces of fluorite were
noted in'gdhmellifg‘abbut42'miles south of Menyous Gap and
.scattened gréiné~of-pyripe,webe reéoyded in the tonalite 3
.mileé nortﬁeast éf No,3 Qutcamp Bore,

Road construction materials

Devbnién'limestone currentiy pfovides‘a source for
mqterials used_in:constructing, surffcihg,,and bitumgnislng
the roéd bétween Derby énd.Fitzroy Cposslng. With the exten=-
sién of the bitumen towafds Halls Crpek; the limesténe, and |
the volcanicsAand.granite of-this inlier area, could proyide
a éOufce,;f;mﬁﬁerialfforAthis purpose,
ﬂg&sz“ﬂ" : . .

' TﬁeVOnIy,sufface water noted in the Precambrian
area was that from Mountain Home Spring'which iséues-frbm the
unéonformity bgtween the Devonian ang underlying Precambrién
about 5 miles nofthwest of Bob Bore.. Melon Spring'and‘killgra
Spring within thé Pillara‘Range'liméﬁtoné_belt'are also
perméhent.r ﬁo Qater bores have been sunk'in the Precambriﬁn
rocks, since:thesé are-regarded:as poOr bbospects for under-~
‘gfouﬁd'watef;': | ' |

‘Water shpplieélﬁéinly sub-artesian, for stock in
thé'area'are provideq Sy bores sunk directly into the lime-
{sténé franting,the{réngééﬂ; The water is obtained mainly from

.jdinfé and ébiufibn chanhels in thé limestone., Bore depths
range from 100 feet athmanuels Bore t6 405 feet at Donald

-Bore_(sée;Plate 1)e
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INLIER,

NOONKANBAH SHEET AREA,

WoA.

« PILLARA RANGE PRECAMBR IAN

P R O T E R O

granodlorite(Bbp )

biotite and plag-
ioclase«rich
granodiorite

‘Creek Group;

ine
truded by dyke of

perphyritie micro-

tonalite

bouldery hills

in field from ad-
amellite only in
its higher bio~-
tite content,
Flow foliated,

Age Rock unit Lithology ig;:ﬁigﬁ:ﬁ?;e :Topography Remarks . Dlstgigzztziea“d\
~ |Aplite (ap) Aplite with local~ | Intrudes adamel=- Aplite dykes form Probably residualj Scattered aplite
I ' ised pegmatitic lite, tonalite, low linear bouldery phase of adamel=- | dykes over most of
phases; felsite; and Whitewater outcrops; museovite—-|] lite magma the areay musco- ..
muscovite~bearing. | Volcanics bearing adamellite vite-bearing type
granite/adamelllte - forms stony pava- forms a small lens
ments ticular body one
~ mile southwest of
© 2] Mountain Home
- é | Spring
8 |Biotite Biotite tonalits Intrudes adamal- Lew bouldery oug- - Differs only Small scattered
tonalite(Ebps) and micretonalite,| lite erops; small ters slightly in com- | stocks, lenses and
o locally porphyri= position frem dykes south and
2 tic; minor bietite granodioerite west of ‘Mountainm
5 granodiorite Home Spring, and
- in northwest near
Menyous Gap
(3 . | | s
E ‘|Biotite Coarse-grained Intrudes Halls Low tors and rounded| Distinguishable {Forms a single disge

crete pluton at
the northwest end
of the inlier
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' pistribution and

‘ 1l ‘ Stratigraphie '
- ,ROCk- unit - Lithology relationship Tapograph‘y“ Remarks structure
oﬁ Biotite Coarse-grained bio-} Intrudes Halls Stony pediments, low| Commonly xeno-. Forms most of the
T mg vada‘mellite(abpi) tite adamellite} Creek Group and tors, and bouldery lithic near comn= | inlier except for
s - _ - minor granodiorite | Whitewater Volea= |hills S tacts with older |a strip along ’
o IS358 N nics: intruded by rocks southwest margin
N ' 1 tonalite, and ‘ .
6 ) aplite dykes
-4 é Whitewater Fine=-grained, loe= !Overiies Halls Low hills and s‘ton_y Graded bedding .4Occup1jes a northe
‘| a IVolcanics (Bw) ‘ally bedded, pore |Creek Group schists)pediments with scat~| indicates right west trending belt
£ m§ S phyritie rhyolitie | Intruded by adamel=|tered inclined way up, - mostly approximately one
1A “ ash=flow tuff lite, aplive, and ‘*tombstone slabs® fresh and unal= |[mile wide that ex«
@ 8—' - tonalite- : Co tered, but lec- tends along the
=1e3 ally sheared and |southwestern magr-
a |8 . gericitic gin of the inlierj.
: = - — - T T ' dips consistently
-3 L ) to southwest .
UNCONFORMITY (Inferred from Lansdowne and Lennard River Sheet areas) .
. -f{Halls Creek Pelitic biotite  {(Overlain concor~ JlLew, poorly exposed Sericite and . . 1{In the northwest -
- 21 1Group . (Ah) — muscovite -schist - |dantly by Whites  [debris~free outcrops | sericite corundum|near Outcamp Hillg
?t: ' o . 1 with andalusite water Volcanicsg . pseudomorphs also small scatter-
=1 -pseudomorphs; intruded by adae. after andalusite jed remnants in
”.‘-‘,\_ minor semipelitic mellite and : are similar to . }[southeast
?. quartz-biotite granodiorite those of Lennard | o
R S schist : : River area
IS




APPENDTIX

PETROGRAPHIC DESCRIPTIONS

.Snecimens‘with B.M.,R. numbers hsve been described
dby D.C, Gellatly; others by Miss R, Peers (1968). Igneous
rrocks have been named ‘according to the classification of
_Johannsen (1939) except that the 5% and 95% modal limits.

have been replaced by 10% and 90% respectlvely.

- HALLS CREEK GROUP
Quartz-biotitewmuscovitenpligOCIsse sdhist.

R67-16=5009 (ByMeRe) = " NK 6-69-3a

Hand specimen: A dark grey finely banded friable psammitie.

biotite schist,

'Th1n~secsion: A mediumegrained rock wlth alhypidloblasticé
granular texture. Quartz (50%), biotite (207), muscov ite ﬁ.
(15%), and oligoclase (15%) are the principal constituents.;d
Also contains traces of apatite, sphene, and zircon; guart f
grains (0.25 to 0.5 mm) ‘are mostly anhedral and are weakly
strained, Grain boundaries are irregular but not sutured.
Biotlte flakes (0.5 mm) are pleochroic from very pale yellow
brown to walnut brown, and show good parallel alignment.

" They are associated_with=f1akes of.muscovite (0.5 mm) which ”

grade locaily into patches of ‘sericite. Oiigoclase of * compo= -

sition ca An28 30 occurs as scattered anhedral 0. 5 mm grains o

many of them ghowing little or no twlnning..

: Muscovite sericite-quartz—biotlte schist o
R67-16-5008 (B.M.R.) . ',J,3"Wﬁfi NK e-es-s(n)

Hand specimen°v A grey-brown foliated miceceous pelitlc

schist with elongate sericitic pseudomorphs after
_?andalusiteo o

Thin—section-' Consists principally of biotite (30%), quartz

'(30%), sericite (20%), and muscovite (20%) and minor
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accessory goethite, zircon, corundum, and sphene,

Biotite, pleochroic in varying tones of yellow brown, occurs

-as well oriented flakes, 0.5 to 1 mm long, that curve round
pods of sgnicite, ggég&g occurs as small isolated grains
‘and in aggregates (up to 7 mm) with sutured boundaries,
'Seficite occurs in lenticles and lozenge-shaped monomineralic
patches‘phat grade marginally into muscovite, The sericite
patches have rare small inclusions of corundum, and, by
analogy with rocks from the Lennard River Sheet aréa,vare
'tnougﬁt to represént andalusite pseudomorphs. Muscovite
occurs as discrete flakes,.as intergrowths with biotite
(probably pseudomorphing anJ early phengite), and as margins

to sericite pseudomorphs after andalusite.

Muscovite-biotite~quartz-sericite schist
R67-16-5010 (B.M.R.) NK 6-69-11(Db)

Hand specimen: -pale grey-brown foliated, very fine-grained,

pelitic mica schist.

Thin_section: Consists mainly of sericite (50%), quartz (15%),

biot ite (20%), and muscovite (15%) and minor accessory magne-
tite and patches of secondary goethite,

Biotite occurs as small (0,25 to 1 mm) yellow-brown f lakes
showing good parallel alignment and concentration into narrow
bands whére it is associated with flakes of muscovite (0.5 to
1 mm), Fine-grained sericite forms discrete lenticles that
probably pseudomorph original andalusite, and fine-grained
quartz-sericite.bands due to comminution of sericite lenticles
and quartz. Quartz forms discrete grains (0.5 to 1 mm) and

also small fragments associated with sericite.

LAMBOO COMPLEX

WHI TEWATER VOLCANICS
Rhyodacite ash flow tuff

R67-16-5001 (B.M.R.) NK 6-69-12
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Hand specimen: 'A dark brown, hard, fresh, quartz felaspar
porphyry'with"phendcrysts of quartz, and clear feldspar and
small glomerOporphyritic aggregates of white turbid feldspar.

Thin section: Euhedral phenocrysts, and rare phenocryst frag-

ments,  of quartz (8%), K-feldspar (5%), and plagioclase (4%)
and minor biotite'and epidote are set in fine-grained
quartzéfeldsparlmatrix (ca,0.0S mm) o

Quartz phenocrysts (0o5 to 3 mm) are markedly euhedral and

‘locally show resorption embayments. K-feldspar phenocrysts

(0s5 to 2 mm) are euhedral and mostly tabular° They are

dusty and have slightly undulose extinction suggesting

oossible inversior to microcline, Plagioclasé phenocrysts

(0.5 to 2 mm) are short prismatic and ethedral. Composition

is_Ansd’ Small clots of biotite and epidote, locally

associated with magnetite;.probably pseudomorph original -
pyroxene, | :
‘ The matrix is fine-grained and contains .flow
streaks and cross eutting veinlets of biotite and epidote.
No \eutaxitic strhctures'presentg and only a few:fragmental
ohen0crySts; The rock is probably.an intensely welded ash- w%%;
flow tuff . - |

R67-16-5002 (B M.R.) o Nk 6-69-11(a)

‘Dellenite ash-flow tuff(’)

Hand specimen: A very pale grey brown foliated microporphyri-

tic acid volcanic.,

Thin-section: A fine-grained '‘quartz feldspar porphyry' con-
lsisting of phenocrysts of Qhartz‘(s%), Kéfeldspar (4%), and— -
plagioclase (3%)'in a fihe-graﬁled carbonate-bearing quartz-
feldspar matrix.

guartz grains (0.2 to 2 mm) are mainly euhedral and embayed,
but some have been destroyed by deformation and recrystallis- -
ation, and form polygonal aggregates-some of them intergrown

witn.Kéfeldspar. .K—feadspar grains are mostly small, euhedral

and cloudy; it.shows patchy extinction and is probably a low
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microcline, Plagioclase grains (0.2 to 2 mm) are euhedral,

only slightly altered to sericite and show only very slight
zoning, Composition is An35_40.
The matrix consists essentially of very fine
gra ined granular quartz, feldspars, and minor biotite and
fine-grainea muscovite; muscovite is developed only along

shear planes which are associated with patches and lenticles

of carbonate,

Specimen NK 6A-99-1

In hand specimen this rock is fine-grained, choco-
late broWn, compact, brittle, porphyritic and well foliatéd.
The foliation is particularly evident on the weathered
surfaces |

The phenocrysts are composed of microcline ({0%)

and quartz (4%) . Microcline phenocrysts are in general
larger being up to 3 mm in diameter., Some are only fragment-
ary. Lenses visible in the hand specimen are composed of a

coarser-grained mosaic of guartz, microcline, epidote,

biotité, muscovite, and rare plagioclase. There are a few
small albite phenocrysts, |

The groundmass (86%) has an average grain diameter
of 20 and is compoéed of a mosaic of quartz, microcline,
magnetite, and plagioclase. Most grains are elongate
parallel to the foliation, Sphene and epidote are accessory
minerals

Name -~ magnhetite-bearing porphyritic acid

volcanic rock,-

ADAMELLITE SULTE (bp.)
" Biotite granodiorite
R67-16-5004 (B.M.R,) NK 6-67-5

Hand specimen: A pale grey medium-grained biotite granodiorite

with pale pink K-feldspars., (Spécimen for age determination.)

Thin-section: Consist principally of quartz (35%), K-feldspar
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(20%), and plagioclasé (40%) along with minor biotite (5%)
and traces of allanite(?), epidote, and zirecon(?).

Quartz occurs as 2 mm patches of small (0,15 mm) unstrained'
polygonal.- grains aﬁd rare strained grains about 2 mm across,

The polygonal aggregates have possibly been derived through

recrystallisation, of the larger grains. K-feldspar is a

microcline—microperthite containing about 5% of exsolved
sodic pldgioclase mostly as ﬁhin shb—parallel lamellae, The
grains are subhedral to anhedral, have a.,g.d, of 1.5 mm, and
show relict Carlébad.and rare Baveno twinning. Parts of
grains show finely developed croés hatching; other parts
show streakiness qharéctéristic of low to intermediate

microcline, Plagioclase grains (1 to 2 mm) are mostly

subhedral to euhedral and show finely developed albite:
twinning, and Carlsbad twinning., Composition is ALn10_129
"It shows partial alteration to sericite and clinozoisite,
particularly in crystal cores, Brown to'grqr—brown biotite

is the main acceSaory. It has strong pleochroic haloes

round inclusions.of clinozoisite, metamict g}lgnite'(rimmed

by clinozoisite) and rare zoned zircon or monazite, Biotite

shows localised alteration to penninite.

Biotite adamellite
R67-16-5003 (B.M.R.) - , NK 6-67-11

Hand specimen: A coarse-grained pale grey brown piotite

bearing granitic rock.
Thin-section: consists essentially of quartz (30%), K-feldspar»b
(30%) plagioclase (35%), and.biotité (5%) and minor sphene,
apatite, metamicf, allanite, opaque ores, and (?Mzircon,

Quartz forms large anhédfal,slightly strained grains up to 5
hm. K-féldspér is a microcline-microperthite; It forms
anhedral grains up to 4 mm many of them with small inclusiors

7

of plégioclase. Plagioclase grains (up to 6 mm) are tabular,

subhedral, and show'slight zoning, Late interstitial plagie-

~clase is unzoned: alteration is slight. Compositioniil
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around An Biotite is olive green, forms discrete crystals

10°
and aggregates up to 3 mm,and is commonly'associated with
minor amounts of apatite (as inclusions), opaque orés, and
epidote, Sphene forms unusually large lozenge-~shaped grains

- up to 2 mm,

\

Specimen 6A-00-8

The hand specimen is of a madiﬁmagrained pink and
grey granitic rock which is sparsely porphyritic with anhedral
phenocrysts”of pink microcline, |

The phenocrysts are sutficiently large and rare that
only one was included in the thin-section., It is a very

irregular grain of microcline over 5§ mm across and guite un-

altered, It has abundant inclusions of biotite, plagioclase,
and quartz, but these have no preferred orientation; 50% of
the rock is composed of microcline.

ﬁiagioclase.anu quartz comprise the bulk of the

groundmass., The plagioclase (30%), is oligoclase and forms

irregular grains which are extensively saussuritized to
epidoté, sericite, and biotite. The gquartz (15%) is quite
unaltered. Biotite (5%) forms scattered flakes which are
pleochroic with X = pale yellow, Y = brownish~green, and

Z = greenish-brown, Inclusions in the pibtite are epidote,
zircon, and acicular rut ile(?). Chlorité f lakes are'clearly //Z.
tne product of biotite breakdown as they retain the zircon
inclusions and pleochroic haloes common in bibtite. ‘'The only
othef minerals are scattered apatite crystals, and a single
euhedral grain, which was once probably allanite and is:now
rimmed by euhedral epidote crystals ana filled by amorphous
yellow materiale.

Name - medium=grained adamellite.

Specimen NK 6A-98-14
This is a medium-=grained grey g&ranitic rock which

is a little coarser~grained than 6A-OO-8, but is not porphyritick-



The texture is allotriomorphic granular, The main
minerals are quartz (35%), plagioclase (40%), microcline (20%),

and biotite (5%). The microcline is fresh and completely

unaltered, whilefthe;plagioclase (oligoclase) is extensively
altered to sericite~and eéidot . The quartz grains are
strained and fractured, ahd commonly have recrystallized to
small &uartz grains around the margins, Biotite is abundant,

and is pleochroic with X = pale yellow, Y = brownish—greenj

and Z = greenish-brown. .Inclusions of apatite, Zpisite,
zircon, and acicular rutile are common, One grain of an

altered opaque mineral was noted,

Name - medium-grained adamellite,

Specimen NK 6A-00-4

This is a leucocratic, medium-grained granitic rock
with a weak foliation due to the preferential orientation of
biot ite f lakes, A

Quartz (25%), plagioclase (30%), microcline (40%),

and biotite.(5%), are the main constituents. Plagioclase

forms irregular grains up to 2.5 mm across, They are cbmposed

of oligoclase and are altered to a mixture of zoisite and

sericite. The microcline grains are quite unaltered but
include irregular fragmenté of plﬁgioclase thus forming a
microc11ne-perthit¢; guabtz forms irregular grains of variable
grain size, all with a marked strain extinction. The biotite
is pleochroic with X = pale yellow, Y = olive green,'and Z =

‘dark oliv'e'gr‘een° It is altered in part to chlorite.

Inclusions are Zoisite, sphene, zircons surrounded by pleo-~

chroic haloes, and the acicular crystals (rutile?) found in
the biotite of 6A-00-11. The texture is allotriomorphic
granular.

Name - medium-grained adamellite.

GRANODIORITE SUITE (Bbp,)

ABiotite granodiorite



R 67-16-5005 (B.M:R.) NK 6~69-10

Hand specimen: A coarse-~grained grey biotite granodiorite.

Thin-section: A coarse-grained rock with a hypididmorphic

granular texture consisting essentially of quartz (20%),
plagioclase (65%), K-feldspar (10%), and biotite (5%) and
minor accessofy epidote, apatite, sphenﬁ,hornblendg,zircon,
and metamict allanite.

Quartz forms large strained grains up to 3 mm and aggregates

of polygonal O,1 mm graiﬁs. K4feldSpar is a late interstitial

microcline microperthite containing up to 5% of exsolved
plagioclase. Small blebs of myrmekite commenly replace K-

feldspar at interfacesfvith pldgioclase, Plagioclase forms

large (1 to 5 mm) euhedral to subhedral, strongly zoned,

short prismatic grains., Zoning is oscillatory. Composition
ranges from about An18 to An8. Crystal cores are more calcic,
and large strongly zoned crystals are more calcic than

smalier weakly zoned ones, Sericite and epidote group
minerais partly replace piagioclase cores, Umber brown

biotite, with pronounced dark haloes round small inclusions

of ?zircon, contains inclusions of apatite, sphene, and

exsolved needles of rutile; and is associated with minor

epidote,

Biotite-hornblende granodiorite

R 67-16-5011 (B.M.R,) . 6-69-8

Hand specimen: A coarse-grained £rey biotite-~hornblende
granodiorite with rare grains of pink K-feldspar.,

Thin-section: consists mainly quartz (16%), plagioclase

(60%) , K-feldspar (7%),.biotite (10%) , and hornblende (5%)
and minor.amdunts of sphene, apatite, Opaqﬁe oxides, zircon,
and metamict allanite,

Quartz forms largé (3 mm) strained grains and small intersti-

tial granules, K-<feldspar is a streaky microcline containing

very thin partings of exsolved plagioclase., Myrmekite

replaces it locally near plagioclase interfaces,
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Plagioclase (1 to 4 mm) forms euhédrnl to subhedral equant

" grains., Composition ranges from An28 to An38‘  It'showB
well developed albite twinning and strong zoning which
locally forms a barrier to the ﬁwinning. Senicite and
clinozoisite bartially replace mos£ grains, Bibtite is

green-brown and commonly encloses hornblende. It inciudes,

. or is assoclated with minor émounts of apatite, opaque

oxides, sphene, and rutile rods, ,Hornblende, pleochroic

from pale straw to pale blue~green, has Z ¢ = 16° and shows

anomalous purple bibefringente instead of-éxtinction.

TONALITE SUITE (Bbp.)

Biotite granodiorite

R 67-16-5007 (B.M.R,) NK 6-67-10(Db)

Hand specimen: A medium-grained‘greylmassive,biotite tona~-

lite, .
X

Thin—éeéﬁiont Consists essentiélly of quéﬁtz (25%), plagio-
claée'(sok?, K-feldspar (7%),'and‘biot1te,(7%),_and ﬁinor -
accessory sphene, zippqn, and apatite, and rare altefedl
allanite, | |

Quartz occurs as lérge (3 mm) strained gréinsﬁéﬁd as smali

(0.2 mm) unstéaihed interstitial ones, Plagioclase forms

euhedral and subhedral grains showing a range in grain size

from 0,2 mm to 5 mm, Composition is around An28_30paséln§

to more sodic margins, Plagioclase is partly altered to

sericite and clinozoisite. K-feldspar forms interstitial

grains (0.5 to 1 mm)fshowing both microcline-cross hatching
ana streaky twinhing. It contains thin sub=parallel veih;ets
of exsolved'plagioclase. Biotite is green brown and occhrs
as scattered flakes (0.5 to lﬂmﬁ) and aggregates. It has
intense dark haloes'round.rad;oactive 1nqlusiohs and is

commonly associatéd with grains of sphene up to 0.5 mm,

Microtonalite

R 67-16=5006 (B.M.R,) - A NK 6-67-10(a)



1

Hand specimen: A fine-to medium-grained dark grey biotite-rich

intermediate rock with scattered 5 mm plagioclase phenocrysts,
Chilled marginal phase of 5007 above,

Thin section: A medium-grained rock with an average grain dia-

meter of around 0.4 mm consisting of quartz (30%), plagioclase
(50%), anda biotite (10%), and minor accessory K-feidspar (4%) ,
opaque ores, sphene, allanite, apatite ana zircon; and secondary
epidote, clinozoisite, and sericite,

Quartz occurs as subhedral grains (0.25 to 0.5 mm) showing

pronounced strain, Plagioclase grains (0,3 mm to 2 mm) are
euhedral to subhedral, equant, and unaltered. The larger

grains show reversed zoning with cores An and margins An

30 35°
Biotite is olive green and occurs as scattered flakes locally
associated with abundant small granules of epidote, and with

orange brown altered allanites mantled by epidote. K-feldspar

is a plagioclase-rich microperthite that forms a late inter-

stitial phase. Grains of sphene reach 1 mm in length,

Porphyritic biotite hornblende microtonalite
R 67-16-5012 (B.M.R.) NK 6-69-7a

Hand specimen: ‘A:dark grey-medium-grained biotite-rich

porphyritic dykeé rock with prominent white 1 cm phenocrysts
of plagioclase.

Thin section: Quartz (20%), plagioclase (55%), biotite (10%), 'iv

and hornblende (5%) are the principal minérals and are
acaSmpanied by minor amounts of K-feldspar (S%b,sphene, opaque
ores, apatite,metamict allanite, and secondary epidote,

Quartz occurs as anhedral grains from 0.2 mm to 3 mm,

Plagioclase forms subhedral grains apout 1 mm across and

scattered phenocrysts ca, 5 mm long. Composition is around

A Zoning is slight, and grains are fresh, Biotite is

Nege
olive green and commonly surrounds hornblende., Hornblende

forms poorly cleaved grains with pleochroism: X = pale

yellow brown, Y = olive green, Z = pale blue-green,Z ¢ = 16 ,

K-feldspar is a microcline microperthite that occurs
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interstitially.

Specimen NK 6A-98-18

This is a medium-grained, mesocratic granitic rock
" in which the predominant minerals are quartz (40%) , plagioclase
(4&%b and biotite (15%) . The texture is allotfiomorphic

granular. Plagioclase forms irregular grains up to 2 mm acfoss..

These are weakly zoned oiigoclase and are mildly saussuritized

to a mixture of sericite)epidotg, and green biotite.:‘M;nor
potassiuﬁ feldspar is included in the plagioc¢lase grains‘thus
forming antiperthite. Quartz grains vary ih éize up to 5§ mm in
diameter but are in general smaller. They show marked strain
extinction and are commonly rimmed by a quartz mosaic of
avéhage grain diameter = O.1 mm, Biotite is abundant and

forms aggregates of flakes which are strongly pleochroic with

X = pale green, Y = olive green, and Z = dark green,

Associated minerals include epidote, magnetite, and zircons
(surrounded by pleochroic haloes). There were a few 1rregu1ar"
sphene grains up to 0.5 mm long.

Name -~  medium—grained tonalite,

Specimen 6A-00-11

" This rock is a medium-grained, mesocratic granitic
pock which is weakly porphyritic with scattered phenocrysts.of'
pale green plagioclase, -Apart from the phenocrysis, it appears

to be a little finer-grained than 6A-98-18,

The phenocrysts are composed of oligoclase, but some
grains are so exten;ively saussuritizéd ag to be almost dbscur-:' -
ed., The alteration products include seficite.and egidot'.l |
The remainuer of the rock is composéd of‘plagioc;ase (50%),
quartz (35%), biotite (15%), and minor minerals, The plagio-

clase forms laths which although altered could be identified as-{ o e

oligoclaée, Quartz forms irregular grains which have a strain
‘extinction and are fractured. The biotite 1s pleochroic with

X = pale yellow, Y = greenish brown, and Z' = golden brown,
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Zircon inclusions are surrounded by pleochroic haloes, Other

inclusions are zoisite, sphene, and numerous acicular crystals

oriented in three directions and which may be rutile.,

K-feldspar occurs as minor intérstitial grains. The only

other minerals are éEatite and a few scattered grains of

erite.

Name - medium-grained tonalite,

Specimen 6A-98-19

This is a medium-grained granitic rock which is
darker in colour than 6A-98-~14 owing to an abundance of
biotite. Alignment of the biotite flakes has produced a
rough foliation,

The texture is allotriomorphic granular and the
prédominant minerals are quartz (40%), plagioclase (45%),

‘biotite (10%) , and minor microcline (5%). The plagioclase

is oligoclase which fprms irregular grains which are
extensively altered to sericite, epidote, and biotite,

Some grains are yirtually obscured by alteration products.

The quartz gréins are all fractured and strained, and much
forms a mosaic of average grain diameter = 0,1 mm, The
biotite flakes are pleochroic with X = paie-yellow, Y = green,

and Z = olive green., Inclusions of epidote, apatite, and zir-

cons are abundant., Accessory minerals include euhedral and

subhedral crystals of sphene and epidote., Microcline forms
irregular grains witn patchy inclusions of plagioclase and a
little calcite,

Name = . medium-grained tonalite,

APLITE SUITE (ap)

Specimen NK 6A-98-2A
- This specimen is a fine-grained, leucocratic, pini
granitic rock. |
It is‘QOMposed of microcline (40%), quartz (25%),

plagldclase (30%), and a little muscovite (5%). T -

-
-~ .

[
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The plagloclagse was identified as oligoclage and is unaltered

except fopr light sericitizations, Microcline forms irpegulasp

gralns‘which are quite unaltered, and the quar$z sraing have
strain extinection, The only other minerals in this fock are
flakes of pale green muscovite and a little gpidete. The
average grain diameter of this roek is {,00 mm and the
texture is allotriomorphic,

Name o fineegrained adamellite apiitay

Leucoenicroadamellite
R 6741645013 (B.M.R,) NK 6#67«9a

Hand specimept A pink«brown mediumsgrained aplite, Oecurs

as a dyke cutting blotite adamellite,

Thinesgchignt A hololeuwcocratic rock consisting almost en-
tirely of Kefelaspae (35%), plagloclase (35%) and guartz (30%),
and minor amounts (less than 1%) of chlorite, 0linozoisite(?),
goethite, and sphense

Quartz (Og1 mm) forms an equigranular mosaie 6f clear, tUme
strained grains between larger (048 to { mm) anhedpal felds-
pars, Ke=feldspar is partly a mieroelinesmfcropepthice and |
partly a streaky Tlow microcline showing sparse éxdolution
laméllae of plagioelase. Plagloclase ie a s0dic oligoclase
(ca An, ;) showing both Carlsbad and albite twinhings It is
slightly tupbid due to6 the presence of minute specks of

limonite and contains small scattered flakes of serioite, and  -"

rare clinozeisite granules, Secondary deep gPeywgreen

chlorite, small granules of glinozoisite (and rare epidote),
small turbid brown granules of sphene, and specks of goethite

oceur associated in patehes that probably pseudomorph an
early biotite,
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