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120NT/6 . January, 1956.
Report 1,
1, GRANITES FROM _THE ARVHEM BAY AREA, NORTHERN TERRITORY

by
W.R, Dallwitz.

Two spesimens of granite from the Arnhem Bay area,
Northern Territory, have been examined, One is medium—grained
and garnetiferous, the other coarse-grained and porphyritic
in: potash feldspar. :

Specimen B7672 is a greyish white, medium~grained granite
sontaining seattered porphyroblasts of red garnet measuring up
to @.75 cm, across and making up about 5 percent of the rock,
The rest of the spesimen, apart from about 2 pereent of biotite,
consists of feldspars and gquartz,

In thin section the most abundant mineral is seen to be
perthite; oligoclase is also prominent and may be almost plent~
iful enough for the rock to be an adamellite, Quartz shows
marked strain shadows,. The plagioclase in the perthite does
not have: the usual wispy or lentieular shapes, but occurs as
more or less eguidime3ional blebs or straight-sided rods
showing perfect paralielisme, - I have noted this form of perthite
only in rocks from the Antarctic, and it may be that it is
characteristic of ancient granites and gneisses which have heen
gubjected to very deep-seated metamorphism, or of granites whioch
have serystallized at great depth. Some of the oligoclase is
partly scricitized, and some is intergrown with guartz to form
myrmekite. '

The garnet commonly has inclusions of gquartz and biotite,
and some graing contain veinlets of biotite; these veinlets
are probably @ product of retrograde metamorphism of the garnet.
All of the biotite in the thin sceotion and im the handspecimen
is intimately associated with garnet. This again suggests that
there is. a metamorphic balance between the two minerals, The
biotite is a red-brown variety, and it is. occasionally graphic—
glly intergrown with quartz; this latter feature also has beemn
noted by me only in Anterctic Archacecozoic rocks.,

Minor accessories: in this rock are leucoxens, black iron
ore and. zircon,

The roek is a leucecrstic garnetiferous granite.

Specimen B7657 is = coarse~grained light grey granite
containing porphyritic crystals of potash-feldspar up to 4
inches across, Garnet is. absent. Hormmblende is plentiful,
and a little biotite is visible iam the handspecimen,

Microscoplic examination shows that the matrix in
which the porphyritic potash feldspar is set consists prino—
ipally of oligoclase, graphic intergrowths of perthite and

gquartz (micropegm=tite), perthite, olive-green hormulende, and

quartaz, Most of the plagioclase grains are wholly or partly
gaussuritized, but some are very little altered. The perthite:
is a normal typce

Accessory minerals are pleochroic red-brown goethite
ocecurring as cores: within hornblende, biotite, black iron ore,
hydreted iron oxide, apatite, clinozoisite, zircon and sphenec,
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A second seétion was made of one of the porphyritic
erystals: of perthite, =~ The perthite contains inclusions of
subhedral, altered ollgoclaua, quartz, homblende, and biotite,
Groups: of quartz grains are commonly in optical continuity,
and give rise to local clots of mlcropegmatlte within the
porphyritic perthite, The cores of the larger hornblende:
graing are occupied by what appears to have been diallage,
but this mineral is now lergely altered to actinolite} the

ctlnolitu or diallage: is commonly heavily stained by
hydrated iron oxide, and is- almost-entirely altered to goethite
in the matrix in which thc porphyrltlo perthlte erystals. are,

set (see above),
ranitc.

The rock is a granophyrie porphyritic hornblende g
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120NT/2."3 10th April, 1956,
Report 2
2. PETROGRAPHIC EXAMINATION OF ROCKS COLLECTED
FROM THE DALY RIVER AREA,

by
JeKe Lovering and R.D. Stevens,

The following are descriptions of rocks: from the Daly
River area, collected in 1955¢=

29462 Quartz Greywacke

This rock is a noti:ecable orangesred colour, It is fine
grained and lamineted, and contains: a considerable amount of
mica amongst the quartz grains. :

In thin section, the rock appears to be very well sorted,
The grainsize of the coarse fraction ranges from lmm, to 2mm.
in diameter and is very regular. Although the grains are
slightly angular in places, there is a general tendency for
elongate. grains to align themselves parallel to the lamination,

The coarse fraction congists of quartz (30%), guartzite

fragments (5%), and psecudomorphs. of a ferromagnesian minecral

2). The matrix of chlorite (30%), sericite fibres (5%),
and muscovite (5%) parallels the lamination and weaves around
fragments of the coarse fraction: Tourmaline and Zircon are
accessory minersls, Fragments of hematite are mostly derived
from the pseudomorphs, togcther with chlorite. These are
poss ibly pseudomorphs: of amphibole., Some biotite: is in the
process of being pseudomorphed by hematitic and chloritic
material, '

29452 Quartz Greywacke

The rock is pinkish grey and fairly fine-grained. The:
groundmass is more abundant than. the coarser fraction which
consists of guartz and muscovite fragments.

In thin sectionm, it is seen that gquartz fragments,
measuring about 0.5mn in diameter, meke up L4O% of the rocke
Some ps:eudomorphs: (5%) of possible ferromagnesian minerals and
muscovite shreds (5%) are the other coarse constituents.

The groundmass consists of fine chloritic material (30%)
and sericitic material,(lo%) which surrounds: the poorly sorted
grains, Fine guartz fragmente flO%) occur in this matrix with
accessory magnetite and tourmaling, Films of brown limonitic
materigl surround many grains,

The pseudomorphs cons.s% mainly of seﬁicite;and chlorite
with some fine (?) clinozoisite.

3203%: Black Quartz Greywackc. '

The hand specimen is a dark grey compact, mediuwn~grained
rock. Grains of yellowish hydrated iron ore are numerous, and
measure about lmm., in diameter. Other visible greins include
muscovite micar and gquaritz.

The rock has & slight lamination. The rock fractures
unevenly, :

In thin section, irregularly-shaped quartz grains arc
sbundant, Lbout UO% of the rock consists of angular guartz
grains, quartz aggregates, and gquartz-rich rock fragments, of
about Imm, in diameter, These lie in a.fine grained matrix
composed mainly of sericitky fibres. (35%). Small angular guartz
grains (5%) are about O.lmm, in size, and, together with
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muscovite shreds (5%), limonite and patches of chlorite (5%)
(after some ferro-magnesisn mineral), and accessory tourmaline
grains make up the rest of the groundmass.

Most of the gquartz grains, both large and small, are
coated with a fine layer of limonitic material and dusty part~
icles: (possibly clinozoisite).

2941: Quartz Greywacke, '

In hand specimen, the rock is greyish and coarse: grained,
It is: notably poorly sorted. Angular and rounded grains of
guartz, rock fragments, and other minerals lie at all angles to
each other,

In thin section, coarse angular fragments of gquartz (15%)
and quartzite (5%) and pseudomorphs of ferro-magnesian mincrals
(5%) make up the coarser part of the rock. These fragments
range: in grainsize from lmm., to 2 or 3mm,. Muscovite grains
messuring about Imm., in size, are freguently broken ups. The:
pseudomorphs: are made up mainly of fine colourless chlorite and
gsericite and some limonitic material, and are probably derived
from some ferroemagnesian: mineral,

In the fine groundmass, scricitic fibres (L5%) weeve
about the larger grains. 8mall irregularly shaped guartz
grains (15%) are abundant in the groundmass, Limonitic part-
icles:(5% are plentiful between the smaller grains, A very
few grains of brown hornblende, are often rimmed with clinozoi~
site (?). Tourmaline grains are accessory.

2943: Quartz Greywackes

The most noticeable thing about the hand spccimen is its
pinkish grey colour, The rock is fairly homogeneous: and well
sorted.  There is, a slight suggestion of lamination, The
graingize is: medium, Rounded quartz greins: occur in the
pinkish groundmass.

n. the thin section, rounded irregularly shaped grains of
quartz,%u5%) and quartzite (5%) are evenly distributed in a
fine grained matrix, Thesc graing are all about lmm in diam-
eter, The gquartzite grains arce probably derived from some
former metamorphosed rock,

Thé matrix has a grainsizge of less than Qlmm.. -~ It is
composed of fine irregularly shaped guartz grains 15%; in &
mass of muscovite shreds (5%) and sericite fibres (20%). There
are a few small patches of chlorite, which perhaps pscudo-
morph ferro-magnesifm minereals. The matrix has a general pink
coloration which is caused Ty hin f£ilms of limonitic material,
together with dust particles (clinozoisite?) which curve around
other minerals, Tourmaline and Z2ircon are accessory minerals.

The muscovite and sericite fibres.parallel the general
trend of the poor lamination,

2947: Greywacke

The buff-coloured hand specimen is coarse and irregular
in grainsize, Grains of gquartz and cherty fragments have an
irregular distribution, Although there is a suggestion: of
lamination, the sorting of the grains: is poor,.

In thin section, the poor sorting is again noticeable.
The coarser fraction, averaging agbout lmm, in size, and ranging
up to 5 or 6mm,, includes rounded and angular guartz grains (35%)
muscovite flakes (5%), biotite (10%;, and psceudomorphs: of a
possible ferromagnesiam mineral (5% :

The fine matrix econs.ists mainly of sericitic material
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(25%) with some fine quartz grains (10%). Throughout this
fine matrix, and around the coarser fragments, there is abund-
ant limonitic material, The accessory minerals, about O, lmm,
in size, are tourmaline and zircon,

The pseudomorphs: menticned above, now consist of a
mixture of chlorite and limonitic material.,

294Lhaxs  Quartz Greywacke.

This rock is a medium grained greywacke,. It is reddisin
grey in colour, Although the greinsize is fairly regular,
there iss no lamination, The coarser fraction appears to be
mora abundant than the fine matrix. Quartz is the only dist-
inguishable mineral in the hand specimen.

Thesie observations are supported by the examination of a
thin section of the rock, Angular guartz and quartzite frag-
ments are abundant, and make up 65% of the rock, The freagments
are about l-2mm, in sizc, figain there is no evidence of
sorting in the rock,

The groundmass: is mainly sericitic (20%), with muscovite
ghreds: (3%), and patches of chlorite (10%) both colourless and
yellow, The chlorite patches 'with some limonitic material are
probably the result of slteration of augite, of which one small
fragment remains. Some hematite is also present. Tourmaline
and zircon are accessory minerasls,

2944b:  Quartz Greywacke.

This rock ig similar in general appearanbe to No., 294lia,
It is;, however, finer grained, and the propertion of matrix to
the: coarser fragments is greater,

In: thin section, the rock appears to be poorly sortecd
as in the case of 294ls,

Lngular guartz fragments range in size from O,5mm. to 1,5
mm, and make up 25% of the rock, Large muscovite flakes: (5%)
are :extensively altered to chloritic material, -

The fine matrix consists of colourless chlorite (35%),
and sericite (10%), with some very fine quartz grains (10%),
Irregular patches of hematite are abundant (B%). Tourmaline
and zircon are accessory.

Comparison of Greywackes. . :
The group of greywackes includes Nos., 2941, 2943, 2947,

294hm and 2944w, In these, guartz is the dominant constituent
with either sericite or chlorite as the dominent matrix material,
It is interesting to note the variations of the proportions of

. -the coarser fractionm (usually quartz only), to the matrix., In
294 &, the coarser fraction is considerably greater than the

matrix, indicating perhaps that this rock was formed closer. to
the: shoreline than the others, In this rock, too, the sorting
of material is poor but the grainsize of the coarse fraction is;
regular,

Im.23u3, the ratio of coarse fraction to matrix is about
egual to uhity, The guartz is well sorted, and the rock shows
some evidence of lamination,

In No,2947 the ratio of eoarse material to matrix almost
appreoas:ches unity, but the sorting of this rock is poor,

Nos. 2941 and 294l4b have similar characteristics. The
matrix is more abundant than the coarser fraction, and, although
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the sorting is poor, the variation in grainsiza‘is régular.
These two rocks may have been further from the source of the
guartz, '

In all rocks except 2941, tourmaline and zircon are the
acecessory minerals. 2941 hes only tourmaline,

Psicudomorphss of ferromagnesian minerals are found in all
types, '

Om the whole, the group is similar in composition with
some environmental differenoccs.

Noe.320% is & well sorted guartz greywacke with a coarse
fraction to matrix ratio that approaches unity. It has a
regular grainsize and is laminated. Quartz is its dominant
cozrse mineral, and sericite is. dominant in the groundmass.
Tourmaline: and zircon are present and pseudomorphs of ferro-
maxgnes iam minerals are found, In all this it resembles: No,.
2943% of the above group. It differs from the above group
i its: colour, which is derived from the limonitic coating
of the guartz grains and possibly from finely-divided carbon.
This: coating effect indicates that the rock had a different
hisitory from those of the other group. Perhaps reworking
of the rock by shallow water currents effected thc coating.

All these quartz greywackes (Condomn,1953) lack feldspathie
material and would be called sub-~greywackes in the nomenclature
of Krumbein and Sloss (1951).

1120: Black Siltstone.
The hand specimen is a black, fine-grained laminated
rock,

The thin section reveals a well=bandecd fine-grained
rock, composed of sericite, yellow chlorite, gquartz, and cline-
ozolsite grains, with accessory zircon, Quartz veins cut
across the bands, '

The siltstone was ground finely, and treated with
concentrated H.Cl, to remove any soluble iron oxides. The:
reés idue was examined, and was found to contain finely-divided
dark materizl in the grains, Some of this: was leucoxene, and,
possibly ilmenite as well, “

The residue, after ignition, assumed & pale buff colour,
@n examinatiom it was seen that most of the finely=-divided
dark materi=zl had gone, and only leucoxene and ilmenite
remained. This seems to be sufficient evidence to conclude
that finely-divided carbon is presemt in the rock, In fact, it
may safely be stated that the dark colour of the rock is due
mainly to carbon,

2993: Granitic granophyre.
© The rock iss dark grey, medium-grained, and homogeneous.,

The thin sectiom reveals prominent graphic texture,
Quartz and potash feldspar are intergrown extensively. The
feldspar is commonly &l tered to mixtures of sericite and some
clinozoisite, but the graphiec texturc is: still preserved, A
few phenocrysts of intermediate plagloclase are present,

Dark grecn pleochroie hornblende, and biotite and
magnetite fragments, wmake up the remainder of the rock. Much
hornblende is replaced by green chlorite and magnetite granuleg,
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1131: Mieaceous Quartz Granulite.
The hand specimen is a coarse inhomogeneous rock, with
large porphyroblasts of sericite. '

The thin section emphasises the imhomogencity. There
is a layer of recrystallised quartz grains (60%) which arc
surrounded by sericite (10%), chlorite (15%), magnetite (5%),
and muscovite shreds (5%). Penninite pscudomorphs (5%)
after biotite retain the pleochreoic haloes around zircons,
There are some penninite pseudomorplis which may be derived
from another ferromagnesian mineral., Angther layer in the
sediment comsists of muscovite and chlorite. This layer was
probably an original shale,

An analysis, calculatad from thc percentages of the
mincrals. in the rock, suggests that the original rock wes a
sandy shale, This has been mcetamorphoscd, and is now a
micacecous guartz granulite,

In view of the evidenee provided by specimen 1131, morc
perhaps can be gucssed about the origin of the nearby B2988, .
which is a mica schist. Again from a caleculated analysis,
the original rock may heve been a slightly ferruginous
clays tone, :

2992: Meta~Rhyolite (Metamorphosed Rhyolite)

The hand specimen is & pale green spottecd rocks Numerous
chlorite and limonite spots about 1l,5mm, in diameter, radiate
from a central euhedral gquartz phenocryst. These phenocrysts:
are somctimes partly replaced by chloritic material, The
spheres of chlorite and limonite may have been derived from
any ferromagnesian mineral, The groundmass consists of guartz
grains, chlorite, fin¢ grained clinozoisite and limonitic
material, A few chlorite pseudomorphs of amphibole arc
present, : '

Bald Hill Volecanics
3039: PFine grained Tholeiitic Doleritc.
The hand specimen is: a dark reddish grey homogencous

rocke.

The thin section reveals a holocrystalline intergranular

texture, Grains are regular in size, averaging about Q,5mm,
to Angg),

surround augite and pigeonite grains. Hemati@é’gra’.a amad
patches. of yellow green: chlorite £ill in the spaces. Alterat-~
ion of eugite to yellow-green chlorite Qﬂﬂxmwphaeite?),
is common. A little sericitc and clinozoisite are products
of feldspar al teration,

4s far as petrographic diagnosis is concerned, this is a
finoe grained tholeiitic dolerite, Figld occurrence for this
type: ecould Le a sill, dyke, or a lava flow,

302l: Tholeiitic Dolerite

This medium grained reddish rock is: veined with fine
reddish material,

‘The medium grained material is tholeiitic dolerise
congisting of augite, pigeonite grains, and feldspar laths in
an intergranular texture, Hematite grains and pateches of
yellow green chlorite (ohlorophaeite? and brown prochlorite.
fill in spaces.
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ALIbitisation of the feldspar has been extensive, It is
now oligoeclase, but it is unlikely that this is the composition
of the original feldspar. Sericite and clinozoisite are also
products of feldspar al teration, The augite is partly
altered to uwalite,

Close to the veining material, the dolerite becomes
coarser in grainsize, This possibly indicates heating of this
part of the rock during the intrusion of the vein,

The veinematerial is & fine grained mass of feldspar
microlites, hematite grains, prochlorite, yellow green chlorite,
calcite and clinozoisite, The green chlorite surrounds
patches of calcite which are again surrounded by c¢linozoisite,
Green chlorite pseudomorphs pyroxene, and the released calcium
has formed calclte.

3015: This tholeiitig dolerite: is coorse and reddish, with
large greenisit amygdules. Poikilitie laths of andesins

enclose graing of augite with margins of iron ore. Hematite,
pigeonite, and smaller feldspar grains arce present in the spaces,
Alteration of auglite to uralite and chlorite is extensive,
Plagioclase alters to sericite, clinozoisite, and albite. The
amygdules are filled with prehnite,

3051: This porphyritic tholeiitic basalt is a dark reddish
grey with numerous amygdules filled with greenish materiala

Large euhedral altered phenocrysts of feldspar occur in
a groundmass of small albitised feldspar phenocrysts, hematite,
and patches of colourless chlorite, The amygdules arce filled
with colourless chlorite, surrounded by a rim of fine sericita.

3048: Ashstone. (Lcidic)

The reddish fine grained rock is well banded, Very fine
angular gquartz fragments, rounded hematite grains and muscovite
ghreds occur in a partly isotropie, partly feldspathic grounde
massS. A very irregular banding is formed by coneentrations of
hematite grains.

1103B: Altered spherulitic Acid Volcanie Rock (Acid Volcanic)

In. hand specimen this is. a pinkish-brown, moderately soft,
gomewhat granular rock with o weakly layered structure. The
Surface is spotted with grecuisi grey sericitic raiches, The:
general impression in hand~specimen is that of a highly al tered
acid volecanie, '

Thin-section examination bears this out to some extent,
though the evidence is not absolutely conclusive, Thus, it is
geen in thin-section that the rock consists very largely of
psisudo-spherulitic aggregates of quartz and sericite (and also
catourless chlorite)., These sub-spRepical aggregates have an
average diameter of about l.4mm across, Closier examination
shows: that they consist of abundant, fine flakes of sericite
and eolourless chlorite distributed in a roughly radial arrange-

‘ment in a guartz base. The gquartz is commonly in optical

contimuipy_over a considerable: area, but in many instances this
feature is obscured by the great abundance of the inclusions.,

Also, in every case the aggregates have an outer zone:
rendered dark by abundant dusty, hydrated iron oxide. Again
the aggregates are commonly cut by fine, acicular quartz needles,
These are thought to be very probably inverted tridymite,
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Other, less abundant compements are rounded quartz
phenocrysis, some of which retain some semblance: of their
original crystal from, elongated prismatic aggregates of
hematite, gquartz, and sericite (probably all that remains of
original ferromagnesien minerals), and small, regged shecets
of white mica,

29®5A:

The. hand=specimen jis a dark grey, fine-grained, highly
compact rock flecked with tiny white spots. Its fracture is
distinctly subw~comchoidal, There is no indication of bedding.

In thin=scction it is secd that the rock is essentially
fine~grained, though the grain-size is notably unewven, Suffic=
ient of tho original texture remains to show that, prior to
metamorphism, the rock was s fine, sandy sediment consisting
of angular grains of guartz, guartzite, feldspayr and rock
fragments, in an: abundant fine siliceous matrix. Grains: of the
coarser phese would have an average dismeter of 0.6 mm, ccross;
It is probable that the pre-metamorphic rock would have been
&.quartZFgreywackee(sub-greywacke), or an acid tuff,

The rock conmists largely of reerystallised quartz (70%)
fine, greenm biotite (20%), feldspar (8%), carbonate %1%) and
iron oxide (1%).

The gemeral texture of the rock is as indicated above,
though the original sedimentary characters. have been. somewhat
modified by recrystallisation. The feldspar is of two types =
a ksolinised potash feldspar which appears to have been a
detrital componemt, and fine-grained albite which may well have:

" developed from the matrix during metamorphism, The white spots

geen in hand-specimen are kasolinised feldspar, Original rock
fragments have been chengedto very fine, dense aggregates: of
cryptoerystalline silica, biotite and iron oxdides. Rare calcite
is guite iInconspicuous and is: confined to the matrix,

There are no shearing or other deformational effects, and
it is thought that the metamorphism has been of a purely static
kind and largely thermal, The grade of metamorphism is: low as
indicated by thc prescnce of unreacted carbonate, and by the
fact that blotite is the only new minersl,

2905B: (Calcareous Quartz Siliscone, (Chert withylimy inclusions)

The hand=specimen is a fine, hard, compact rock of
rather lighter grey colour than 2905A. It also differs from
2905A in being lightly stippled with hlack spots rather than
white, and in possessing & fairly conspicuous, narrow colour
banding. This; no doubt, indicates: the bedding of the rock,
It is also interesting to note that the black spots have an
elongated form end are oricented roughly normal to the banding.
This is particularly obwious where the substance of the dark

spot has beemr modified by differential weathering,

. In thin section it is apparent that the rock is an
evedly fine-grained quartz siltstone with an: average grain-~size
of 0.,0Ugm in Qismeter, There is: no indication of the bedding
in thim~scctiom, The rock thus consists of fine, little~
recrystallised quartz grdains (85%) in part replaced by patches .
of crystalline calcite (12%), Other constituents include
fine flakes of sericite and occasional, perfect cubes of pyrite.
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| It is appapemt that this rock has been subjected only to
a. low gradoe of metamorphism.

2905C: Metamorphosed Greywacke=Silts'tone with biotite and
ety (Black chert

‘A hard, densea, dark grey rock with conchoidal fracture:
in hand-specimeng On cut surfaces it possasses a fine,
distinctly spotted appearance, There is no visible indication
of bedding in the specimen provided, It does, im fact, look
very like a hornfels., i

In thin~section it is seen that the rock is- very fine-
grained, consisting of highly angular chipgs of fcldspar up to
0.2m aeross, but generally about 0.,lmm, in = very finely
crystalline quartzo-feldspathic groundmass,. Throughout the
rock are numerous, small clots: of flaky grecn biotite measuring
O.2mm, in diameter and crystal aggregates of colourless. garnet,
These two minerals: always form separate aggregates and never

occur together,

The feldspar is largely an intermediate to acid plagio-
alase forming sngular chips and crystal fragmentse There is
also some potash feldspar and fine miecroperthite, Quartz forms
@ finely recrystallised mosaic in the groundmass or matrix,
usually with admixed feldspar.

The true nature of this rock is a matter of some doubti
As: Indicated above, it may well have been a feldspathic grey-
wacke siltstone, in which case the biotite would have been
derived from original cechlorite, and thc garnet from original
ecalcareous. matter, The regular localisation of clots of these
minerals;, however, is difficult to explain since the chlorite
and carbonate of a greywacke~type sediment is usually evenly
and. comtinuously distributed throughout the rock, This:
aggregation of the metamorphic minerals suggests: the possibility
that the original rock may have been a tuff or even an acid
lave, In any case, metamorphism has masked the original
features. of the rock and diagnosis is now difficult,

2906: Fine Biotite Quartz Hornfels with qltered concretiong.
(Celciluvite). 1

The hand=specimen is 2 fine; dense, dark grey rock with &
gub=conchoidal fracture, I “mousm grains: of sulphide minerals
imndicate a mild degree of minaralisation, The rock is: partic-
ularly remarkable: in: that it contains numerous, ' somewhat clong=
ated spheroidal bodies: aversging about lem, long by 0.7cm wide,
These are most congpilcuous where the processes of weathering
have acted upon: them, Where fresh, many are highly ealcareous
in compositiom, ecffervescing strongly in dilute hydrochloriec
acid, After such etching treatment all that remains is a soft,
black, powdery mass of (%} iron oxides,

In thinescection it is apparent that the main mass of the
rock is a Tinew~grained aggregate of recrystallised gquartz
measuring 0,02mm, in diameter, flakes of green-brown biotite,
and a little muscovite, In this base are embedded larger grains
of quartz measuring,dmm, in diameter, plagioclase, microcline:
and potash feldspar. Thus; it is cvident that the original
rock was probably a somewhat feldspathic guartz greywacke silte
stone, in which the chlorite of the matrix has gone over to
biotite,
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At 0dd places throughout the rock there arc developed
oscasiional crystals of a calcic garnet measuring from ©,05mm
up: to 0,9mm in diamecter, Most are giore or less euhedral in
outline and appear to be of the nature of porphyroblasts,

There are also wery rare, small crystals of apatite, Grains
of pyrite are common and magnetite rarec, Pyrite appears to be
introduced,.

The spheroidal bodies; present a perplexing problem,
particularly since they are far from uniform in composition:
even withim the area of on: thin-~seetion. Some consist very
largely of caleite in «. coarsely crystalline statee(commonly
tending to spherulitie¢) with included quartz, feldspar, biotite
and powdery ore minerals, The quantity of these inclusions: is:
much reduced with respect to the surrounding rock, and both '
guartz and feldspar show signs: of having been replaced by the
calcite, Others are filled mainly by more coarsely crystalle-
ine, sugary quartz with relic carbonate, grains of feldspar,
areas of (?)epidotic material, powdery opague minerals, and
biotite, There are gradations between these two extremes, and
in all casies the powdery iron: ore is particularly conecntrated
at their margins, There are also ocecasional marginal crystals
of garnet, but nothing rcsembling a garnetifcrous recaction rim,

There are sceveral possibilities which must be considered
with respect to the origim of these sphceroidal bodies, It has
been. suggested that they may have been vesicles in a finc=grained
lava, but the fact that the enclosing rock is, almost beyond
doubt, & metawsediment rules; out this hypothesis, Lgain, 1t
has been. suggested that they may have been pebbles in the
original sedimentis, This: is improbabile for two reasons, firstly
that it is difficult to visualise the dropping of such large
pebbles in a fine siltsitone unless under glacial conditions, and
secondly, it is: even more difficult to visualise how an unstable:
carbonate pebble could survive in a scedimentary cenvironment of
highly stable mineralss under normal circumstances, At all
events, the shape and size of these bodies: are too regular to
be those of datrital pebbles whether glacial or not, They
could, perhaps, be fossil remaing, but there is no evidence.
in: favour of this, 7

A fourth explasation could be: that they are due to
metamorphic segregaticn and concentration, but the degree of
metamorphism is low (biotite grade) and the bodies do not have
the sitructure or appearance oFf concentrations: which have been
‘produced by metamorphic prccesses, However, this theory cannot
be discarded without further investigation « it remains as @
distinct possibility, ’ :

The last, and we think, most probable explanation is: that
these bodies: were, in fact, calcareous conecrections: in an origin-
al siliceouss siltstone, Thus: they could well have contained
inclusions of minerals indigenous to the.siltstone, as is
observed in their present condition, Prior to metamorphism it
igw thought that these concretions were silicified to varying
degrees, so that some became highly siliceous while others
remaimed essentially calcareous. They then suffered low grade
metamorphlism with the enclosing rock. The opague mineral of
the econcretions: appears to be largely powdery pyrite or .a
similar sulphide, It is not certain whether it is in this
case syngenctic or epigenetic in origin,
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57G/1 | Tth-May,. 1956
Report 3. . , '
MINERAGRAPHIC EXAMINATION OF A SPECIMEN OF GRAPHITE.

by '

W.M.B. Roberts.

The specimens, submitted by Mr, C.L. Packer of 132
Hall Street, Bondi, N.,S5.W, consisted of four small, strongly
magnetic brittle globules.

The specimens wore mounted and polishedy: examination
under high power showed the material to be granular in
character, the grains: were roughly cgui-dimensional, and
optically isotropic. They were cemented by a moderately
anisotropic material which turned black on boiling for ten
minutess in a: sodium picrate solution, the grains remaining
unaffected, The miaterial had a nacreous lustre in obliguely
incident illumination, and was probably the iron carbide,
pearlite, Two of the globules, when etched with a mixture
of nitric acid and amyl alcohol, were shown to have developed
a rim of irregular thickness having an: acicular  texture, probably
formed from another type of iron carbide, :

The forcgoing results indicate that the globules consist
of a eutectic intergrowth of a magnetic iron oxide (magnetite)
and iron carbides, one of which is probably pearlite, The
only carbon present is that in chemical combinatiom with the
iron,: The globules appear to be the oxidised residue resulting
from the exposure of a stecl of low to medium carbon content
to a: fairly intense heat,

106W/5D ‘ . 6th July, 1956.
Report 4.
EBTROGRAPHIC DESCRIPTIONS OF RONK SAMPLES FROM BoM.R. %
PRICES CREEEK BORE, WESTL:T AUSTRALIA,
by

R.D. Stevens,

The following are brief descriptions of rock samples
from BMR 3 Prices COreek bore submitted for examination by
S.D. Henderson,

A fine-grained rock of very doubtful origin, consisting
of a felted aggregate of sericite, chlorite and clay minerals,
and numerous: granular ferrdginous bodies; pseudomorphous: after
original flakes. of biotite, It is apparent that the sericitie
and micaceous flakes have no preferred orientatiorn, Small
grains of guartz have been found, but are wery rare. It is
econsidered that this. rock is of ultimate volcanic origimn,
probably of a trachytic or andesitic nature, but it is not

!
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possible to say from this specimen whether it is pyroclastic
or igneouss.

Core 6 £t

A specimen of dark, feldspathised biotite schist
invaded by a (?)tongue of granite., The schist consists of
green, biotite shects considerably altered to hydrated iron
oxides and set in a groundmass of granulated alkali feldspar
(orthoclase) and quartz, The feldspar is: charged with tiny
graing of hematite, The 1inwvading grenite conmists: of coarse,
anhedral guartz with mich finer, interstitial orthoockasc and
large flakes. of altered biotite and chlorite. This granitic
material has the appearance of having been severely crushed,

Core 7, 656 ft.

Biotite schist containing numerous, thin quartz lenses
perallel to the schistosdity. The mica schisit itself contains
little quartz other than as narrow granular stringers, but im
large: part the biotite has been chloritiscd, The quarisz lenses
are of course grained, anhedral guartz with some inclusions:
of biotite, The quartz has been highly strained and somewhat
fractured, 4

Core 7,658 i,

Coarsely erystalline vein quartz transected by narrow
veinlets of fine-grained orthoclase and ealcite, Pockets of
chloritc, alitcred mica, calcite, and hydrated iron oxides arc
cCommon, The quartz has: been highly strained, and the rock, as
a. whole, has beecn: somewhat shattored,

Corec 8, 686 ft,

Fing=-grained, biotite~quartz schist of much lighter
colour than the previously detormined biotite schists, and
containing considerably greater guantities: of granular quartz
(perhaps 70%), Granular pyrite is commonly present in small
amount, usually irregularly disseminated, but in some places
having & distinct orientation parallel to the schistosity, and
raroly filling fractures transverse to the schistosity.

Biotite, too, is quitc: common particularly concentrated in
narrow bands: parallel to the schistosity, This gives the hand-
gpecimen @ thinly lined struct . guch bands: may represent
original bedding, Poorly davel- .=l en eschelom guartz veins are
also present, but not commoii,

Core 9, 689 ft. to £90 ft.

A fine to mediumegrained hornfels made up of granoblastic
grains of guartz, mierocline, microperthite and albite, small
flakes of biotite, and a little muscovite, and granular pyrite
and. magnetite, Biotite: and the ore~minerals: are commonly
included in: the granoblastic constituents, In many places
the texture becomes finer and distinctly schistose, the rock
them becoming a quartz=feldspar~biotite schist relatively rich
in opague minecrals, .

Core 10, 693 ft.

A fine~grained guartz=biotite hornfels contaiming a small
amount of albite, abundant magnetite, narrow veins of pyrite,
and conspicuous; scattered glomeroblastic garnct,  The gamet
hes possibly been formed by reaction between small calcareous
bodies and the surrounding rock,
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160G/1 9th July, 1956
Report 5. ‘ .

EXAMINATIGN OF SPECIMENS COLLECTED FROM THE THACKARINGA HILLS

AREA NEAR BROKEN HILL, N.S.W.

by
WaM B, Roberts.

Two specimens were submitted by Mr, P.,B. Nye for
identification and for determination of the presence of
vana:dium, The specimens: were labelled R.E,B, Vanadium No,I
and R.E.B. Vanadium No,2,

Specimen No,l consisted of four small fragments of a
hlack sub-metallic material having & fairly high specific
gravity, All four fragments were polished and examined in
reflected light, They proved to consist of rutile containing
intergrowths of ilmenite, The rutile was seen to bw twinmed
in one direstion, probably the (110), when viewed roughly
parallel to the C axis; the intergrowths of ilmenite also
occur imn this direction, Small exsolution bodies of ilmenite
are distributed regularly throughout the rutile; these lamellse
and thosie resulting from the twinning were lenticular and
strongly curved, indicating = stress applied subseguent to
depositiomny, No other opague minerals were prcaenm except
minor amounts of quartz and feldspar,

The four specimens were broken into approximately
eguali parts and one half of each was crushed, The crushings
were separated on the Imodynamic separator by J. Ward, and
gave roughly 60% rutile and 4OR ilmenite., Bach of these
minerals was checked spectrographically for the prescnce of
vanadium, which was fourrd to be present in small amounts in
both the,rutile and the ilmenite, although to & lesser oxtent
in the latter mineral,

- Specimenm No, 2 consisted of ten pieces: of a black
sub-metallic mineral having a coating of sericitic material and
granular guartz,

A soction from each was polished and examined in reflecte
ed light. One consisted entirely of fing grained crysitallized
ilmenite having an.average grainsize of 0, 25. mm, in diameter,
The other contained rut&le wi th bladed intergrowths: of ilmenite
in. two directions at 50 to each other viewed in the plane
conteining the a end b axes, These were prcbably in the
direction of the (110) and (100) plancs, typical of rutile,
Blongated lenticular strain twinnimg was observed throughout
the rutlile; the lamellae were strongly distorted indicating
gome stress operative subsequent to depositions, No other
opague minerels were present, '

Small pieces from each specimen were crushed and
separated in the Isedynamic Separator. The fine grained spccimen
of recrystallized ilmenite contoined almost 100% ilmenite, and
the specimen containing rutlle-ilmenite)1ntergrowths contained
roughly; 50% rutile and 50% ilmenite.

8pectrographic analysis. revealed the presence of
vanadium inm both the rutile and the ilmenite, although, as in
specimem 1, less vanadium was present in the ilmenite,

The sericitic material was in places a dark greem colour,
and in the belief that it may have been the vanadium mics,
roscoelite, @& scraping was analysed spectrographically and
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showms to comtain only traces of venadium, The refractive
index of less. than 1,660, as well as this small amount of
vanedium, ruled out the possibility of the mineral being

roscoclite. It is probably sericite with a slight wvanadium
contamineatiors,

The identification of both the rutile and the ilmenite:
was confirmed by X-ray diffraction.
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8oNt/1 19th July, 1956
Repore €,

BXAMINATION QF MINGRAL SPECIMENS FROM THE SOUTHPORT-BYNORE
HARBOUR AREA, N, T,

by
Ww.M.B, Robecrts.

Bighteen specimens, from the Southport-Bynoe Harbour
grcx, N,T., were submitted by Mr. K.W.A., Summers, of the
Darwin Office, for identification. The examination was
carried out with a view to determining which of the specimens:
contained columbium minerals,

lFiftcen of the specimens are greisens; the remaining
three are apparently picked fragmeni¥s of heavy minerals from
alluvial or cluvial deposits,

The specimens were: crushed, and the dark minerals separe
ated. Samples as nearly representative as possible were taken
from each specimen, and placed on: a zinc plate over which
dilute hydrochloric acid was poured,

In this: way the cassiteritc was determimed immediatdy
as those fragments on which a coating of metallic tin appeared
gfter five minutes treatment, due to reductiom of the Snﬂ by
nascent hydrogen,

Those minerals unaffected by this: treatment were crushed
and examined microscopically, to distinguish opagues from non-
oPEGUES.. The opague minerals were then analysed spectro—
graphically, a scemi-guantitetive method being used to determine
the tantalum content; they were then X-rayed to identify them
positively,

BEvery care was taken to obtain a representative sample:
from each speecimen, but it is possible that minor amounts of
other haeavy minerals were not picked during the sampling.

It would have been preferable, if, in additionm to rock
specimens, concentrates prepared from representative bulk
gamples had been sent for examination,

The following are the results obtaincdi—
Specimen B6K01 - greisen,

The @ccaessory mineral was identified as cassiterite,
containing small guantities of columbite-tantalite as inter~
growths, These latter werec identified from the spectrographic
analysis, which showed appreciable amounts of columblum and
tantalun in the concentrate.

Specimen B6502.

This specimen of picked fragments of heavy mineral,

congists: wholly of columbite which containg only a trace of
tantalum,

Specimen B6503% -~ greisen,

The accessory mineral in this specimen‘i$ cassiterite,
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Specimen B650L = gpreisen,
The accessory mineral was: identified as cassiterite.
Specimen B6505 ~ greisen,

: The acecessory minerals consist of 20% cassiterite and
80% columbite; the latter contains less than 5% tantalum,

§pecimen B6506 « greisen,

The aceessory liinerals are cassiterite and columbite,

Specimen B6R07 = greisen,

The accessory mineral in this specimen iss cassiterite,

Specimen B6508 = greisen,

The accessory mineral was identified as cassiterite,
Specimen B6509 = greisen.

The accessory mineral in the specimen is! cassiterite,
Specimen B6510 -~ greisen, |

The accessory mineral is cassiterite,

Specimen B6511.,

The specimen, a conecentrate, contained about 20% cassite
erite: and 80% columbite, The columbite contains approximately
5% tantalum,

Specimen B6512 - greigen.

The accessory minerals are tourmaline and a very small
amount of a black opague mineral which could not be identified,

Spectrographically it was shown to contain no tantalum or

columbium, An X-ray powder photograph yielded a very diffuse
pattern for which no @ata were available in the A.S.T.M, index,
The mineral is. slightly radiocactive, eand gave a positive test
for uranium with the sodium fluoride becad.

Specimen B6513 =~ greigen,

The accessory minerals are: cassiterite and columbite,
which form intimate intergrowths with each other. DExamination
of the thin section shows that the dark minerals consist of
approximately 60% columbite and LO% cassiterite.

The accessory mineral was identified as columbite which
contains less than 5% tantalum,

Specimen B65IH -~ preiser.

The acecessory minerals arescassiteritexhﬁ% and. columbite

60%.
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Specimen B6516 - greisen,
The accessory.mineral in this speecimen is cassiterite.
Specimen B6517 ~ greisen.

The accessory minerals are approximately 50% cassiterite
and 50% columbite,

Specimen B6518
The sample, a "oncentrate, containg: approx1mate1y 85%

cassiterite and 15% columbite; the latter conialns less than
5% tantalum,

It is of interest to note that most of the cassiterite
present in the specimens shows a: strong pleochroism from colour-
less to wine=-red, Pleochroism is reported as being only very
rarely observed in this mineral.

A feature of the greisens is the complete absence of
feldspar in all of the specimens,
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170ACT/2 |
Report/7a : 2nd August, 1956

EXAMINATION OF ROCK SPECIMENS FROM THE UPPER COTTER DAM SITE C.

by
W.B., Dallwitz and W.M.B, Roberts.

Four specimens were submitted from the Upper Cotter
Dam Site C by L.C, Noakes: in July 1956.

Specimen UC.C.36. :

This specimen is ccmposed almost entirely of quartz
and biotites. The guertz ocecurs as a mosaic of grains whose
size ranges: from 0,03 to 0,65 mm, in diameter , +*he average
being about C.15 mm,. Biotite is irregularly distributed as
an interstitial filling, thought most of the quartz grains are
contiguous. The mica occasionally forms small partial rose~
ttess ranging up to 0,35 mm, ascross; this structure indicates
that the minerzl is not detrital, but probably the metamorphic
equivalent of & chloritic cementing medium in the original
sandstone, The biotite makes. up 5=8 percent of the rock.

Hydrated iron oxides, zircon, and black iron ore are
accessory minerals,

The rock is a biotite gquartzite.

pecimens UC and UC C36M

The rock labelled UC consists mainly of extremely fine—
grained sericite containing occasiomal splintery fragments:
of quartz ranging up to O.1 nm, in length.

Distributed throughout the rock are rings. of hydrated
iron oxide which measure an average Q.15 mm. across; these
contain as their centres: sericite having a slightly coarser
grainsize than that which forms the bulk of the rock, The
rock has @ spotty appearance in thin section. . The rings
are probably the result of a metamorphic process whereby centres:
of coarscly crystalline sericite have begun to form, and free
iron oxide has been expelled, giving rise to an incipient
"Liesegang" effect.

Specimen U0 036M is essentially of similar composition to
specimen UC, However, there is a decided directional structure
present which is entirely lacking in the latter rock, and the
diffusdion rings of iron oxide have spread until they are lost in
the main: body of the rock, leaving only the centres of coarser
sericite, from which the rock derives its "oolitic"™ appearance,
A minor difference is the presence of a small quantity of
chlorite,

The two major differences: sugges't that specimen UC C36M
has been subjected to a slightly higher degree of metamorphism
than specimen UC,i.e, 1t is located nearer an intrusive rock,

The presence in both specimens of splintery quartz
fragments suggests that they were originally tuffacecous rocks,
probably rich in feldspar, which has been converted to sericite
by a process of retrograde metamorphism,

There is also the possibility that the original rock
was a shaly type, in which progressive metamorphism could have:
brought about changes resulting in the same mineral assemblages.
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However, the presence of the splintery gquartz fragments: oould
not be so readily explained in: 2 true argillaceous sediment

so their presence may bé regarded as favouring a volcanic origin
for the specimens, which may therefore be called spotted ser-
icitised hornfelsic ashstone.

As it is a metamorphic process which is responsible for
the spotted appearance of specimen C36M, it would be inadvisable
to use the bed from which it was taken as =z marker on the bagis
of this feature alone, becausc the spatial relationship of the:
bed to the intrusive rock body may not be constant.

Specimen UC C,32.

This specimen is composed almost entirely of quartz
grains in a matrix of radial actinolite. A small gquantity
of hydrated iron oxide ocecurs moulding gquartz grains. The
ratio of quartz to actinolite: is about 6:U,

The quartz grains are sub-angular to rounded, and their
size ranges from 0.02 mm, to Q.4 mm,, they show some cvidenoe
of recrystallisation, in that throughout the rock groups: of
grains. form larger masses having a mosaic texturc. The
commonly radial form of the actinolite indicates that it is

not of detrital origin, in which case the reerystallisation of
the quartz grains- and the formation of actinolite are the
result of metamorphism of an impurce dolomitic sands tonec.

The rock is an actinolite guartz hornfels,

Specimen C 1,
Upper Cotter Dam-=Site C.

Microscopic examination of this specimen shows it to
consist of a very fine grained scricitic rock interbedded
with rock consisting of rounded quartz grains having a serio-—
itic interstitial filling. The rock, an interbcdded phyliite
and guartz siltstone, has becn dorlved from an interbedded
claystone and siltstone by very low grade dynamic metamorphism.
This metamorphism has impressed upon the rock a cleavage parallel
to the bedding as well as a crenulation at 45° to it. The
quartz bands, the individual grains of which are sub-microscopic
to 0.,Q%mm, in diameter, show well defined graduation in their
grainsize, and are: obviously the original graded beds virtually

unaltered by the stress,

Specimen C81A,
Upper Cotter Dam=Sita C.

The specimen is fundamentally similar to specimem TC.C. 36
deseribed previously. . Minor differcnees are a slightly higher
percentage of quartz, chlorite intersititial fillings. instead
of biotite, and & small amount of imtroduced tourmaline. It is
possible that some clusters of very fine grained scricite.
represent sericitised feldspar, but thlo could not be positively
determined,

The chlorite forms irregular masses and radial aggregates
ranging up to @.1 27, across; the radial structure denotes:
their metamorphic origin, Many of these areas are being
replaced by tourmaline which forms small euhedral crystals and
irregular grains, the form of the Lwtter probably determined by
that of the origimal chlorites,
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The rock, a chloritic quartzite, containing some

tourmaline could have been formed cither by:
1, metamorphism of the origimal matrix of the sandstone to

2e

chlorite and a late stage hydrothermal introduction of
tourmaline, rcplacing the chlorite;

the matrix of the original rock has been altered to biotite
as in specimen UC. C.,36 and the late stage hydrothermal
activity which gave rise to the tourmalinc has retrogressively
metamorphosed the biotite to chlorites,

This latter mode of origin is the more probable in

view of the field cvidence which suggests that this specimen
is located closer to the granite than specimen TG, a.36, It
would be expected that as the latter specimen has reached the
biotite grade: the specimen closer to the granite would have at
least done SO, ‘
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198Q/2 : 14th August, 1956,
Report 8.

PETROGRAPHIC EXAMINATION OF SUSPECTED CALC-SILIGATEiROCKS‘

R TV Y L AT RSSO

FROM A BELT WEST OF SELWYN, QUEENSLAND,
PART I
by

W,B. Dallwitz. '

collected by W.C. White
Following is a petrographic report on rocks/from a

belt west ¢f Selwyn, Jitensland,

A numher of the 23 rocks examined was thought, on field
evidenee and macroscopic examination, to be possible cale-
gilicate rocks or altered calcareous rocks. Microscopic
examination shows that mo cale=silicate rocks arc among those
described, and that only onec (specimen‘B500l) had been carbonate—
bearings it is uncertain whcther the carbonate was of sedimentary
origin or whether it was introduced prior to being replaced, as:
described below, by chalccdony end hydrated iron oxide.

Metasomatism has been active in some of the rocks, and
has; resulted in the formation of porphyroblests of muscovite in
geveral, and in the crystallization of microcline in two; in
one of these latter, tourmalinc hag also been ingroduccds

A clay mineral occurs as a "matrix'" in many of the.
sedimentary rocks, and as veinlets in two or three; no satis-—
factory explanation of its origin has so far becn found.

Specimen B3%362(a}: 1 mile west of McKinley track, 2
miles South of Chatsworth track junction with McKinley tracks
A very finc sandy rock containing flakes: of muscovite.

In thin scction thc rock is scon to consist mainly of

uartz (65 per cent), feldspar (15 per cent +) and muscovite

10 per cent). The average grainsize of thesme minerals is
about 0,08 mm, Most of the quertz grains have heen recrystall-
ized to some extent, because some of the grains interlock, and
others show straight edges, but the recrystallization has not
been sufficiently severe to give the rock the character of a
guartzite, The feldspars are owthoclase, albitc, and. oligoclase,.
Some of the mices: flakes: are of such size, disposition, and form
(par¢ial.roae¢te&) that onc must conclude that they are not
detrital but have been built up by a metasomatic'process,.tpough
it is clear that most of the flakes are of sedimentary origin.

Accessory minerals are black iron ore (possibly hematite),
very: irregularly distributed aggregates of a clay mineral,
hydrated iron oxide, green tourmaline, and zircon. The shapcs
of the hematite grains arce such that the mineral appears to have
been introduced.

The rock is @ yery fine, micacegous, feldépathic sands tonic,
Spegimenm B3362(b): Same locality as B3362(a).

The hand specimen consists of several bands of varying
thickness up to 4 cm; this variation in thickness is probably
due to current-bedding, As far as the hand specimen is
concermed the variation in appearance of the. bands, seems to be
due to differing contents of minerals other than quartz, nodably
micea. The section has been prepared from one of the mica-rich
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Ppands, which have & more porous appearance, at least on the cut
surface, tham have the bands: which are poorer in mice.

In thin section the rock is found to consist of partly
recrystallized gquartz, a colourless clay mincral (R.I. less tham
thet of balsam), bleached biotite and muscovite with accessory
hilack iron ore (probably magnetite or hematite), tourmaling,.
feldspar, and zircon.

The rock is a ycry fine micaceous gwartz‘grexﬂacke or
yery finc clayey, miecaceous, sandstonc.

Specimen: B3349: PFour miles West of Answer Mine,

A silty rock containing rather coarse pockets of muscov—
ite and guartz; scme of the larger pockets have a drusy aspect,
and appear to havxs been formed by the weathering-out of some
pre-existing mineral, leaving meinly quartz, or they may have
been left as. cavities after pneurst )lytic processes (see below)
were completed,

‘The thin: section shows that the rock consists of a
"matrix" of bBleashed biotite, (2)eclay mineral (RsI, less than
the't of balsam), quartz grains (0,04 mm,), and detrital muscovite
in which are cmbedded porphyroblasts of museovite (and rarely
of biotite), commonly about 0,2mm, long, and irreégularly shaped
pockets rich in muscovite and guartz. The detrital flakes
of biotite and muscovite have a marked parallel alignment, but
the muscovite porphyrohlasts have a fairly random orientation.

" These porphyrolbylasts (which commonly cenclose small gquartz graims)

and. the muscovite-rich pockets have been produced by some
pneumztolytic (metasomatic) process. The origim of the. (?)clay
mineral in this: and other rocks to be desecribed is a matter for
further conssideration,

Accessory minerals are black iron ore and tourmaline.

The rock is: & biotitic greywacke siltstone containing
Blasts of muscovite and muscovite-rich pockets,

pecimen BROLK: Approximatcly 7& miles West of Tip Top
mine, 7/5224.,

The hamd= specimen is dark pink and sandy, and is inter—
sected by (?)quartz veins up to 2mm, widc, ,

In thin section the rock is sceen to be made up of form—-
erly well-rounded quartz grains averaging 0.4 mm, in diameter and
set in & cament of clay mineral (R.I. almost invarisbly less than
that of balsam) and small guartz grains (0,06 + mm.)., The
margins of the large quartz grains are corroded; the greins
themselves have commonly been partly recrystallized, and. most
of them show marked strain shadows, which are probably an origin-
al feature, as the rock shows: no sign of crushing,

The clay mineral, determined by X-Ray as being disorderecd
kaolinite, makes up gbout 25 per cent of the rock; it may be of
detrital origin or it may have formed by metasomatic change of
the: originel matrix, It is charged with dusty hematite or
hydrated iron oxide. It may also occur in pockets up to 3 mm,
long; these pockets contain little guartz and no coarse gquartz
grains,
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Accessory mincrals are sphene, zircon, and (?)epidote;
all presemt in very small quamtitys ‘

‘ This: rock, pending final consideration of the origin of
the clay mimeral, may be tentatively described as @ guartz—
greywacke. ,

Specimen B3369:r North end of ridge, 2 miles South-wes t
of Mariposa claims (originally referred to as agglomerate).

A porous, sedimentary breeccia with & red-brown, sandy
matrix in which are embedd:d numerous amgular fragments of light
grey to buff fine-grained rocks, These fragments range in

. size from gbout Q.5mm, to 3 cm,-

The original guartz grains of the matrix were fairly
well rounded, and ranged in size from 0,1 to O, 6mm, Every one
of them has a sholl of secondary silicar which has grown out in
optical continuity with the guartz of the detrital grains, whose
original borders: are now clearly marked by & film of hematite or
hydrated iron oxide. In the course: of this process crystal
faces: have been locally developed. It seems probable that the:
greater part of the original matrix between the quartz grains
has been. replaced by silicaj there is no clue as to what this
matrix actually was, but it scems likely that it was rich in
iron, which is still prominently represented as hematite or
hydrated oxide, Acceaessory minerals in the silicified matrix
are mascovite (by fax the most plentiful), black iron orc,
probabic bleached biotite, tourmaline, and zireon,

The angular fragments which are:embedded in the matrix
consist of fine-grained, siliceous sediments, some of which
contain appreciabic amounts of sericite and altered‘(?)biomite.

The: rock is a. gilicified, ferruginous, guartsose, sedim-
cntary breccia.

Specimers B3359(a) s Sameelbcality as specimen B3369, and
interbedded. with the breeci=z,

A purple~-grey, porous, bédded, sandy rock resembling the:
metrix of the breccia just described.

In: thin section this rock is closely similar to the
matrix material in the breccia; it consists: of quartz grains
with well=-developed sccondary outgrowths, a fine-grained mosaic
of interstitial quartz, and accessory muscovite, homatite or
hydrated iron owide, altered (?)biotite, and rare tourmaline,

The rock is a gilicified, ferruginous and micacecous sand-

Specimeru B3373: 1 mile West of Mariposa‘ciaims (2 rock—
type associated with B3369),

A medium~grained, porous, sandy micaceous rock spotted
with flecks of iron oxide, :

In thin section the rock is found to be composed of
quartz (7@ per cent), a colourless clay mineral feldspar (maimlm
albite, but some microcline) together amounting to 25 per cemt,
muscovite (3 per cent), and small amounts of dusty iron ore,
zireon and tourmalime, FProbably some of the clay mineral is
detrital, but some of it is derived from albite or other feldspar,
The: average size of the quartz grains is 0,1 mme,; the grains



Iy

27.

are rather angular, and: show some sign of having bheen partly
recerys tallizaed. There is no evidence that the albite is
anything but detrital, though it may Be partly or wholly
aguthigenic; there. is mo sign of any veining by albite. Some
weak partial roseties: of muscovite are presemt, and this
gsugges:ts that some mica may have beem formed by pneumatolytic
zmetasomatic) activity; howewver, most of the muscovite flakes
have: & sub-parallel alignment = a depositionsl feature in this
CES:Cy '

There is no clue as to the origin of the pore-spaces in
this or any of the othur rocks so far described,

The rock is a vepry fine silicificd guartz greywacke.

Specimen B%393: At 160' in diamond drill hole ¥ mile
North of main shaft, Mount Cobalt. ’

A fine-grained, granular rock contaiming gquartz, biotite,
and gseattered grains: of pale pink garmet. The core has broken
at one cnd along @ biotite~rich layer,

The thin section shows that the roeck is: composcd ess e
tially of a finely granular mosaic of quartz (80 per cent + ),
flakes of bilotite, and poikiloblastic porphyroblasts of garnet
measuring up. te 0.4 mm, mcross, Accessory minerals are
oligoeclage-andesine, microperthite, black iron ore, probadble
ferrosalite (FeSi0.,), spatite, zircon, and = single grain of
calcite. A veiniike zome in: which patchy albitization has
taken place traverses: the slifie; this zone is about 0.5 mme.
wide, and the albite has beem partly sericitized, The calcite
grain is closely associated with the albite,

The rock is @ gzrnctiferous biotite guartzite.

Specimen B5O0& (K77): 6. miles Wes t=south-west of
Agzte Downs homesteamd. 6/5050,

A sheared, porphyritie rock containing phenocrysts of
plagicclase measuring up te 3 or 4 mm,

In thin section the groundmass of the rock isy secr: to be
made up of finely granular quartz, acid plagioclase, orthoclase,
black iron ore, and rare microcline, The influcnee of shearing
iss visibly expressed particularly in trains of particles of iron
ore which wrap round the phenoerysts, many of which hawve become
somewhat rounded, others more or less: lenticular, and still
others marginally or completely granulated. The most abundant
porphyritic crystals arc oligoclase; orthoclase is much less
plentiful, and, where marginally stressed and granulated, micro-
cline has formed from this mineral, Quartz phenocrysts were
scarce, and every one of thean has been ocompletely granulated.

There is little evidence of any ferromagnesian mincrals
A very small amount of biotite and chlorite was detected, and
these minerals: are usually accompanied by sphene, black iron ore,
and guartz; other lenticular bodies consist of the last three
minerals alone, and 1t seems possible that former biotite has
Been replaced by these minerals mainlye ‘

Accessory minerals, inm addition to biotite and chlorite,
are apatite, (?)allanite, and zircon,

It is difficult to estimate the relative amounts of potash
~feldspar and plagioclase in the groundmass of this rock, so that
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it is not possible to say with certainty whether it belongs to
the adamellite or the granodiorite clan, It is: also not
possible to determime whether the rock is: extrusive or intrusive,

Following are the possible names:

Clan Extrusive Intrusive
Adamellite: Toscanite Adamellite Porphyry
Granodiorite Dacite Granodiorite Porphyry

I favour either of those underlined,
Specimen B3338(k): 1 mile North-west of Belgium Mine,

: A micaceous and sericitic rock, containing abundant
offewhite clots up to Bmm., across set in a light rustebrowm
matrixe A rough directional structure results from a rather
poor alignment of the muscovite flakes,

The thin section presents a confusing picture, but the
general impression is that the rock was either igneous (a
porphyry: or & granitiec rock) or & granitized argillaceous sed=-
iment, Any feldspar which may have been: present has: been
converted to sericite and a clay mineral,

Clots congisting of granulatcd quartz, irrcgular masscs
of clay mincralk {RGI. less. than that of balsam), and generally
small amounts of sericitc are set in a matrix of sericite,
muscovite, and slightly pleochroic material heavily sitaimed
with hydrated iron oxide. This iron-staincd material is
commoimly found in irresgular masses, scparate from the white,
mica, though some is also mixed with it; 1t shows traces of
cleavage, and has the appearance of strongly bleached biotite.
The larger books: of muscovite were probably present in the
rock before general -sericitization and alteration took placec.

Lccessory minerals are scattered grains: of black iron ore
and blwe-green tourmaline,

The rock is a sericitized and"kaolinized" acid gneiss or
granitic rock,

Specimen B%338(z): Same locality as specimen B3338(b).

& soft, strongly sheared rock consisting of very pale
grey streaks and flat lenticles separated by abundant iron-
stained more siliceous material which corresponds: to the rust—
brown substtance referred to im the description of speeimen
B3338(b). The largest grey streaks: are up to 3mm. wide and
several centimeterss long, but the narrowest are only a fraction
of a millimeter wide.

In thin section it is seen that the grey streaks and
lenticless consist largely of well=aligned flakes: of sericite
and muscovite; some guartz hydrated iron oxide, and clay also
occur as streaks and clots within the micea, The ferruginous
material separating the micaceous: sitreaks consists of finely
granular quartz, probable iron~stained, bleached biotite, less
easily recognizable than that in specimen B3338(b), a clay
mineral (R.I. less than that of balsam), and hydrated iron
oxide. .

Granular black iron ore and blue=green tourmaline arc
accessories. as in specimen B3338(1). j
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Thgﬁ§qs§ is: a ferruginous "kaolin" bearing quartz-
ﬁemicite&/- 18 clearly a more strongly shearcd form of the
rock represented by specimen B3338(Db),

Specimen: B3350(=):  Chatsworth, track 4F miles South-

west of McKinley track,

A porous;, Dbrown, ferruginous, micaceous, silty rock,
which, in thin section, is found to consist mainly of guartz
(60 per cent +) and detrital muscovite (30 per cent +),  Thé
guartz graing arc about 0,04 mm, across, and are rather anguler;
they show signs of hawving suffered some recrystallization, &
number of musicovite. books, which are several times thicker than
the detrital mica flakes, lic across the direction of the
bedding, as indicated by the sub=parallel flakes, and.are
undoubtedly porphyroblasts, probably developed through pneocuma t-
olytic activity.

Aceessory minerals are black iron ore (possibly hematite),
hydrated iron oxide, tourmaline, and probable bleached biotite.
It is impossible to tell whether the blizck iron ore is detrital
or not, especially as the shapes of the grains may have beemn
modified through metamorphism (pneumetolysis).

The rock is a ferruginous micaceous quartz siltstone,

Specimen B3%350(b): Same locality as specimen B3350(a).

A pinkish burff, fine~grained,; sandy rock, containing a
few flakes of muscovite and some well=-spaced, thim, dark bands
which imdicat:> Badiing. Adhering to one side of the specimen
iss & portiom of au argillaceous; bainl, and the comtact between
this and the sandy rock is paralliei to the dark bands,

In ssction the rock is seen to be composed of guartz
(63 per ceat), ciay mincral (25 per cent), feldspar (10 per cent),
and accessory black iron: ore, musicovite, zircon, amd very rarc
tourmaline, The average grainsize of the quartz, feldspars
(orthoclase, acid plagioclase, and microcline), and interstitial
clots of fime—-grained clay mineral (R.I. less than that of balsam)
is about Q.08 mm,. Some recrystallization has: taken place in
the quartz, and the grains: commofily imterlock or have straight
contacts with one another, The feldspars: are either quite
unaltered or contain only isolated flecks of clay mineral, so
it does not appear that the latter has been derived directly
from detrital feldsparsy; furthermore, no transitional sitages.
(such as 50 per cent clay, 50 per cent feldspar) between clay
mineral and feldspar were noted, and most contacts between these
two substances are guite sharp., Either the clay mineral is
original (sedimentary), or it is an alteration=product of some
other mineral which was introduced (possibly replacing original
matrix or cement), or the clay mineral as such directly
replaced matrix or cement (low~temperature alumina metasomatism),
or it is @ replacement of some mineral formed during disgenesiss,
Strong cvidence fawouring ong of the last three possibilities is
provided by the presgnce.of three clay-mineral veinlets making
an angle of about 45 with the bedding, and anm irregular clot of
clay mineral sbout lmm. in diameter. :

Specuiastion about fhe origin of this clot is possible, but
will. be avoided. One of the veinlets penetrates the argillac-
eous: band noted in the handspecimen,
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: The pinkish colour of the rock isi dus mainly to the
presence of dusty hydrated iron oxide in the clay mineral, The
dark bands noted in the handspecimen are due to concentrations
of black iron ore,

The rock is a "kaolinitic" feldspathic guartz siltstone.

‘ The "argillaceous band consists almost entirely of
very fine-grained mericite, ‘

Sgecimen B339]: EBast side of ridge 1% miles South of
Mours® Dore. |

A hard, grey, fine=grained rock with a fairly good
cleavage, Flat circular disecs (I=% mm, in diameter) of a pale
blue=green mineral lie along the cleavage and along cracks and
joints. These discs commonly show conecentric banding; ZX=Ray
analysis showed that they were composed of turguois, and =
confirmatory test for phoaphate was obtained after ignition,
Optical examination showed that the turquois is finely granular,
as is common with this mineral; its refractive index, although
determined omly approximately, is of the correct order for
turquols, and this informatiom helps to confirm the X=-Ray and
chemical tests.

In thin section the rock is sieeny to be composed almost
entirely of recrymstallized quartz (80 per cent +) and sericite
(15 per cent). Accessory mimerals arc irom oxides: (hematite,
ete. ) and leucoxene, The average grainsize of the quartz is
Q.04 mm,, and the grains are generally clongated in the direction
of cleavage as defimed by the parallel sericite flakes. The
rock contains a system of quartz~veinlets and lentieles, which
f£ill rather irregular fractures.

The rock is a gericite~quartz schist, probably derived
from a sericitic quartz siltsitone, :

Specimen B3333% (a): Chatsworth track, 3 miles: Southe—
west of McKinley track,

A brownishepuce, silty rock with abundant porphyroblasts
of musicovite, :

The thin section shows: that the rock is composed of
eguidimensional angular quartz grains (34 per cent) whose
diameter is about 0.0L rm., and porphyroblasts of muscovite:

(15 per cent) set in a fairly evenly distributed matrix of
rather clear clay (48 per cent). Accessory minerals ore thin
streaks and granules of hematite or hydrated iron oxide, leucox=
ene, and very rare black iron ore and tourmaline, :

Tire porphyroblasts. of muscovite have a random oriente
ation, and were probably formed through pneumatolytic activity;
their size: is variable, but mahy measure about 0,4X0.2 mm..
Some detrital sericite may be present, but it is net possible
to differentiate such material from the porphyroblasts with
any certainty.

The origin of the clay mineral (R.I. less than that of
balsam) is again a matter for speculation, It does not appear
to be detrital, and may have been derived from feldspars, or it
may have a metasomatic or diagenetic origin, as explained for
specimen B3350(b). It ocecasionally occurs: in clots up to 0.5 mm,
across; these clots contain little or no gquartz,
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Assuming that the clay is: either detrital or derived
from detrital feldspars the rock would be called either &
gilty claystone with porphyroblasts of muscovite or = kaolinized
grkose siltstone with porphyroblasts of muscovite, but if the
clay or its progenitor ((2?) feldspar5 is: of metasomatic
(pn@umatolytic) origim neither. of these names would be: applicables
until the probable origin of the clay can be ascertained from
other evidence, it is almost impossibile to allot & correct
name, particularly if the clay should have the second general
mode of origin postulsted,

Sgecimen B333%(b): Same locality as specimen B3333(a).

A very fine sandy to silty ferruginouss rock conbdaining
scattered flakes: of mica and a network of veinlets of creamy
white: to pinkish iron-stained clay ni.ensl, whickn has beem
identified by X=~Ray as a disordered kaolinitc, These veinlets
range: in width from = small fraction of a millimeter to about
two millimeters,

In this rock the problem of the origim of the clay
mineral in the sedimentary rocks reaches its climax. It is
Adifficult to estimate the percentages of the various minerals
in. thin sectiom, because of the variable amounts of clay mineral
in different parts: of the rogk; however, approximate figures
are: quartz, 67 per cent; kaolin, 25 per cent; granular black
iron or@-((?shematite) and streaks of hydrated irorn oxide,

5 per cent; muscovite, 3 por cent; and rare tourmaline, The
guartz graing are of irregular outline, and their sizec ranges,
int different bands, om either side of the size limit‘(o.@6=mm.)
get by M.A. Condon: (1951) for the division betweer very fine
gand and silt. The muscovite is porphyroblastic, as im
specimen B3333(a).

Kaolim, gecnerally iron=stained, is the matrix of the
quartz grains, and is rather irregularly distributed in this:
form, Clots of kaolin virtually free from guartz, and measur—
ing up to 1lmm, in diameter, arc distributed through the rock,
but are very plentiful in one band, Veinlets of clay mineral,
subparallel to the bedding but also commonly lying st angles of
up to 60" thereto, are plentiful, The kaolin is much coarscr=
grained than any of that so far described, and most of it occurs
im platy forms or im curved, straight, and sigmoidal concertinae
like shapess, '

No more necd be said about the origim.of the kaolin at
this stage, beyond stating that, in this rock, it can obviously
not be of simple detrital origin, -

The rock may be tentatively named a ferruginous kaoline-
itic, guartz siltstone with porphyroblastic muscovitce

Specimen B3357: West side of trmck, Ii miles North of
Labour Victory Mine, . 1

This specimen almost wholly represents the matrix of =
rock that was originally mapped as an agglomerate, but members
of the 1956 field party thought it may be @ calec=siliecate
breccia, The rock is medium-grained, sacearoidal, very porous,
and coloured red-brown by iron: oxide; some parts of it are
fine=grained, and are probably fragments in the matrix, A hard
mineral, which shows up because of its good cleavage, appears
to be feldspar, ’
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As seen in thin section this rock, in many places, has
the a@ppearance of an igneous rock, and rescmbles granite
aplite very closely. It consists of grains of microcline .
(averags gizae about 0.4 mm.) and very much less plentiful guartz
of gencrally much finer grainsizae, both stained with dusty
homatitc, and having interstitial hydratcd iron oxide (probably
goathite) and leucoxene irrsgularly distributed between them,
A littlc spherulitic chelcedony is also prescmt, Many of the
microclinc: grains are peppered with granular blaek iron ore;
this feature is fairly rarc in the guartz.

Considered in con’unction with the ficld evidence, the
general impression gaimed is that this rock (with its large
fragments) is a sedimentary breceia which has been heavily
feldspathized, Other possible interprctations = if less: weight
is given to the field evidence, and also to some of the micro=-
scopic evidence = sre that the rock is a feldspathized agglomers
ate or an aplitic sill with numerous: rock fragments caught up
i it, Against the suggestion that it .is altered agglomerate
is tho fact that the rock unit is continuous; and of fairly
constant thickness over considerable strikelength, is: apparently
interbedded with sediments, and grades into what have been
called cale=silicate rocks, The same evidence may, to some
extent, also be taken to militate against the idea that it is
an aplites ’

Whether the rock was an agglomerate or a sedimentary
breccim, it is impossible to say, with any degree of certainty,
what the matrix (specimen B3357) was: before feldspathization.
It was almost certainly not a calc=silicate breccia; 1t may
have been calcareous:, though there is nothing whatever to
suggest that it was.

Some fragments of the finer-grained material mentioned
in describing the handspcecimen appear in the thin sectiori.
They are all of the same kind, have irregular margins, and are
"yeined" and broken up by the same type of material as forms
the matrix; the apparent veining by the coarser material is
mos.t probably due to metasometion also. They have exactly
the same mineralogical composdition and texture as has the
coarser matrix, and contain some larger grains of microcline
measuring up to 0.4 mm, across. This similarity of composition
and texture suggests strongly that the whole rock is a feld=-
spaethized breceia, and not an aplite with fragments, because it
is unlikely that fragments could be so strongly feldspathized
if merely enclosied im an aplites The finer internal grainsize
of the fragments is probably attributable to an originally fine
grainsize in: the unaltered rock; the coarser grainsize of the
matrix most likely also reflects a coarser original grainsize,
but not necessarily so: if the matrix had been more permeable
than: the fragments, or carbonate~bezring, or both, it may have
been: more amenable to metasomatism and to the consequent devel-
opment of coarscer texturc, '

The weight of the evidence suggests that this rock,
considered as: a whole, is a feldspathized sedimentary breccia;
%hat it is a feldspathized agglomerate scems to be less likely.,

Specimen B3359: West side of track, IF miles North of
Labouy Victory Mine. '

' This rock is part of a fragment from the breccia describ-
ed above (Specimen B3357). It is a slightly porous, fine-
grained, msssive, and light purplish brown, and contains numer—
ouss dark specks (about 0.3 mm, in.diameter5 and a few flakes
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of biotitey the mica is best visible in weathered parts of
the specimen, The rock has the appearance of a rhyolite,

The thin section: showsy that the rock consists of acid
plagioelase and microcline (together equal to 60 per cent),
interstitial small, irregular, interconnected pockets: of
chalcedony (35<per cent), grains of black irom ore, apatite,
(?)brookite, minute flecks, of sericite, quartz grains, dusty
hydrated irom oxide, very sparsely distributed books of biotite
and rare (?)epidote, The outlines of the pockets of chalcedony
are: commonly cuspate, The average grainsize of the feldspars
is C.03% rmm, . The chalcedony has: a refractive index consider—
ably less: than that of balsam; some larger drusy pockets of it
may represent altered feldspar phenocrys ts. The few quartz
grains present hawe a size up to 0.3 mm., and are possibly
phenocrys taw. Dark specks noted in handspecimen turn out to be
poikilitic black iron ore, and are most probably psecudomorphs
of original porphyritic crystals of a ferromagnesian mineral,

The specimen is probably a chalcedonic rhyolite or dacite

gpecimen B50O0l: 1 mile north-north-west of Triggic Vous

Mine. 6%505& ithought-to be a possible calc=silicate breceia).
is

This rock, I believe,/part of the same bed or body
represented by specimens B3357 and B3359, The handspecimen
has: the appearance of a sedimentary breccia or an agglomerate,
and consists of fragments of rounded to angular pinkish buff,
greyish brown, and brown, fine~grined.rocks, cmbedded in a hard
nottled brown and black matrix, The fragments range in size
from a fractiom of a millimeter to 2,5 cm; some of them are
fairly hard, and others are gquite soft. The brovwn material in
the matrix is generally slightly cellular,

The matrix of this rock consists of mediume~grained
quartz, partly spherulitic chalecedony, greenish=to bluish~grey
tourmaline, accessory microcline, and rare sericite. The
tourmaline is commonly very concentrated, and the black clots
noted in hamdspecimen asre generally rich in tourmaline, The
brown areas consist of somewhat cellular chalcedony containing
hydrated iron oxide as crack=-fillings and irregular clots; some
lomg streaks: of iron oxide simulate the patterm of cleavages in
coarsely crystalline dolomite, The rock fragments show some
variations; @& few consist entirely of ironstained, fine-grained
microcline, and therefore resemble the fine=grained material
of specimen B3357; others consist of tourmaline and subordinate
quartz; and still others are made up of feldspar (microcline
with or withowt»acid.plagiocla&e), guartz, rhombic pseudomorphs
ini chalcedony and hydrated iron oxide, tourmaline, and sparsely
distributed sericite, The first and last of these threo types
of fragments most probably represent feldspathized sediments,
The rhombic pseudo-morphs are, im general, outlined in iron
oxide, and their interiors consist of chalcedomy and subordinate
iron oxide; the average length of their long diagonals is about
0,08 mm. , and they undoubtedly represemt a former carbonate,
probably ferriferous dolomite or siderite, The same applies to
- the much larger chalccdony=iron oxide: bodies: in the matrix,

: There is no doubt that this rock is an altered sedimente
ary brececia, and it may be described as a feldspathized and
tourmalinized, silicified, chalcedonic, sedimentary breecia:
representing a stage of change beyond that seem in: specimen

B3357 There: is scarcely any chance that it was a ealc=silicate
breccla, but it was undoubtedly a carbonate-bearing rock at one
time, Whether the carbomate was of sedimentary origin or
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whether it was introduced can not be decided, It is even
possible that the feldspathized and tourmalinized fragments
with rhombic pscudomorphs represent dolomitic limestone im
which the calcarcous matrix has been replaced by feldspar

and some tourmaline, but this suggestion must be regarded

as: mere conjceture, ass there is absolutely no conecrete evidence:
on which to base such an idea,

The four rocks. now to be described present considerable
difficulties, because they are @o altered that one can not be
at all certain in deeiding what they were originally,. They
were collected from two small bodies: close to ax sitock of
dolerite, and they may have beemr altered by that intrusion. Om
the other hand, the alteration may be due, cither wholly or in
part, to lateritic weathering, or to autometasomatism, for the
rocks. are almost certainly igneous. |

Specimen B3370(b): L miles due West of Selwyn.

This rock is soft, and consists: of a light grey matrix
speckled with granules of hlack iron ore and containing irrecg-
ularly oval to spheroidal white bodies ranging from = fraction
of a millimeter to about 2 mm. in: diameter, A veinlet of the
subs-tance of which these bodies are composed traversses the rock,
but is not imcluxilad hn the thim ssction; this veinlet is about
1 mm, wide,

The grey matrix containing the white bodies isy, om
microscopic examination, found to consist of amorphous clay
mineral (50 per cent) quartz (about 35 per cent), black iron ore,
calcite, hydrated iron oxide, leucoxene, and rare zircorn.

The quartz is anhedral and grenular, and its avcrage
grainsize is about Q.05 mm; some of the larger clots have the
appearance of having been recrystallized.

v The white: clots: consist of "vermicular" concertina=like
"plates" of kaolim with or without calcite. They probably
represent original feldspar.

The rock is either a kaolinized aplite or a kaolinized
BOorvhyry. If the rock was an aplite it was probably derived
from an intermediate or basic parent,.

Specimen B3370(s): Same locality as specimen B3370(b).

A soft, mottled rock consisting of pockets of creamy-
white clay mineral set in a brick—-red ferruginous matriz.

In thin soction the rock is found to be made up of areas:
of slightly irowe=stzined kaolim separated by streaky to vein like
masses. of hydrsted iron oxide coniaining a yellowish=brown
mineral which is orobably leucoxené, Lesser quamtities of
iron oxide and leucoxene are included in the neighbouring clay
mineral. The rance of the leucoxene masses suggests that
the rock has haan oroshed,

Wyl

nrobably darived from feldspar, and the:
cones Trom a rerromagnesian mineral,

iron owide

4y o I
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The rock may be grushed kaolinized and ferruginized
basic pemmatite or a grushed kaolinized and ferruginized diorite

or gabbro,
Specimen B3351(b): U miles due West of Selwyn,

A pink and off-white, fairly soft mottled rock consisting
of clay mineral, bodies of quartz up to 3 mm, long, and specks;
of black iron: ore, The specimen is veined and marginally
stained by "limonite'. |

Microscopically the rock is found to be made up of
completely kaolinised feldspar speckled with hydrated irom
oxide and containing lenticular bodies and streaks. of erushed,
recrystallized quartz, and. @ few grains of sphene and black
iron ore,. Quartz makes up about 15 per cent of the rock, The
quartz bodies have a roughly parallel alignment, and the magne-
tite and sphene grains are also elongated in the same direction,
Some of the sphene grains have transverse fractures normal
to the long axes of the quartz bodies. ‘

The rock is & sheared kaolinized intermediate or basic
pepmatite or a gheared coarse=~grained kaolinized highly folds=—
pathic acid igneous rock.

Specimen B3351(m) - Same locality as specimen B3351(b).

L heavily slickensided, mottled, unevenly porousy red--
brown rock containing pockets of guartz and kaolin in a ferrug-
inous clayey matrixe.

The thin section shows that the rock consists of rather
large bodies of partly crushed guartz in a matrix of almost
completely kaolinized feldspar stained with hydrated iron oxide
and containing a few grains of black iron ore and zircomn. The
quartz bodies are not sheared and lenticular as in specimen

B3351(b).

The rock is a crushed, kaolinized intermediate or
Lasic pegmatite or a crushed, keolinized coarse-grained, highly
feldspathic gcid igneous rocke
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Qf the twenty specimens described sevéral may be calc=
silicate rocks, though in only one case (specimen B5011) is it
certain. that the rock is not a metamorphosed basic igneous:
type. '

The exact identity of several other specimeng
is: uncertain because eventhe low~grade metamorphism to which
they have been subjected has: changed them sufficiently to
obliterate certain minerals which may have been present, and
80 raise doubts am to whether the rocks were of volcanic or
sedimentary origin, :

The problem of the origim of the clay mineral im
certaim qediments has cropped up agdain, but only very little
progress thas been made towards its solution,

Specimen B5009.
3% miles N55°W of Labour Vistory Mine., 7/5222,

A fine=grained biotite: schist comtaining porphyroblas ts
of a buff=coloured mineral. These porphyroblasts are from
05 to 1l.5 mm, in diameter,

In thin section the rock is found to be made up largely
of biotite flakes which have, with comparatively few exceptioms
a pronounced parallel alignment. Accessory minerals associated
with the biotite are tourmaline and apatite, both occurring
s rather sstumpy prisms. The tourmaline is commonly euhedral,’
and is pleochroic from light blue=green to colourless; 1t is.
very commonily zoned, C

The identity of the porphyroblasts has: not been: alto=
gether satisfactorily established. At first sight they
appeared to be slightly sericitized orthoclase, but closer
examination showed that this possibility could Be discounted
because the estimateg negative optic axial angle of unaltered
material is. about 4LQ°, The refractive index of the mineral
ig distinctly less than that of Dbalsam, The possibility that .
it is cordierite seems to be the strongest on present evidence
(the refractive indices of cordierite are also commonly higher
than those of balsam; cordierites with low refrachive index
are rich in magnesia.) .This suggestion is suppuried to some
extent by the form taken by the alteratiom=product (sericite)
in some porphyroblasts; this form is im keeping with that
commonly seen in cordierite. Unfortunately no pleochroic
haloes appear in the (?)cordierite, and so we are without
benefit of what would have been all=important diagnostic feature
(if it had been observed); however, absence of these haloes
is not a disqualifying factor. Some of the sericitice
alteration=product is iron=stained, ond this lends some support
to the suggestion that it has: been derived from cordierites.
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Small grains of tourmaline hawving about the same density off
distribution as those in the surroundimg hiotite are enclosed
in the (?)cordierite, and this suggests that the (?)cordierite
hos beenn formed from biotite by thermal metamorphism at a time
subseguent to the imtroduction of tourmaline,

The rocks is a porphyroblastic (?)cordierite~biotite
gchist,.

Specimen BA007. U4% miles 1SW of Agate Downs Homestead. 5/5050.

A fine-grained grecnish black rock apparently consisting
almost entirely of hornblende, and having a rather rough
cleavage,

) The thin section shows that green hornblende makes up
alout 90 percent.,of the rock, It occurs as elongated grains
measuring about O.1mm. in the longest dimension, The long
axes of the grains heve a marked parallel alignment. Secattcered
through the rock are small grains and groups of grains of albite
or oligoeclase. ~ A fcw groups of small epidote grains are
present, amd sphene, apatite, and black iron ore are rarc
accessories,

It is impossible to say whether the rock has beemn
derived from a Basic igneous rock or a highly chloritie,
calcareous sediment, :

The rock is a fine-grained amphibolite.
Specimen BROCL, 1 mile NNW of Labour Victory Minc, 7/5221,

A fine-grained, dark grey rock resembling dolerite, and
containing small grains of prohatble pyrrhotite.

In thin scection the rock is: found to consist of light
blue~green hornblende (60%), untwinned oligoclase (35%) and
pyrrhotite (5%). The bladed grains of horntilende: are of
very variashble size (average about 0,2mm, ), and have an
absolutely random orientation, Granules and prisms of horne-
hlende measuring about 0,25 mm., are ¢ommonly enclosed in the
plagioclase,

&s for specimen B5007, it is again impossible to be sure
of the ultimate origin of the rock, btut the general imprcession
is that it is igneous rather than sedimentary,

The rocks is an gligoelase amphibolitc.

Specimen: BHO10, 2 miles N of Tip Top Mine., 7/5221,

A modium—grainaed, well-cleaved, grcenish~black
amphibolite containing porphywrchiasts of light Toown garnct
maasuring, up to G.5 wm, in diamaber, ’

The slide shows: that, apart from garnet, the rock
is: composed almost entircely of hornblende, which is strongly
plecchroic with X = palce buff, Y= dbright grecn, end Z= light
blue, and has an average grainsize of about 0,6 mm,. The
bladas of hormblende have a subparallel dispos Included
in the hornblende are numerouss small grains of guar%z and a few
grains of ssussuritized plagioclasec, Magneti iv makes up
about 5 perceont, of the rock, The porphyroblasts of gamet
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cnclose -numerous: small grains of quartz and magnetite and a
few grains of chlorite, hornblende, and epidote, A little
hydrated iron oxide has becn formed from the magnetite, both
in hornblende and in garnet, ‘

There: is no way of telling from the section whether this
- r@ck is of sedimentary or igneous origin.

The rock is a porphyroblastic garnet amphibolite.
Specimen B5O11,. 1 mile NWW of Parley pxomestead, 6/5053,

A very fine-grained, light greenish grey rock showing
some sign of bedding,. The rock breaks most readily inm the
dircctiom of bedding.

Two distinct bands can be seen in thin section, Oone
consists of oligoclase, pale actinolite, subordinate diopside,
aceessory sphene, and rare hematite, The other consists of
oligoclase, diopside, very subordinate actinolite, and aceessory
srhene and hematite; this band was, apparently, originally
richer in lime, The first of these two bands, near its junction
with the diopside~rich band, is very much enriched im actinolite
at the expense of oligoclase; thie actinolite~rich part is
between 4 and 5 mm, wide,

The oligoclase in both bands is rarely twinned and is
very fine-grained = slightly finer in the actimolite~rich band
(about 0,03 mm.); it is extremely difficult, for these reasons,
to tell whether there is any quartz present, but tests with the
universal stage, carried out by J.K. Lovering, suggest that
there is some quartz in both bands, possibly more in the diopside
-ic bande. The actinolite mostly occurs in needles with random
orientation; these measure about 0,12 rm, x 0.,0L mm,, but a few
very mmsh larger tabular grains are distributed through the
slide, .

The separate bands in this rock are diopsideegctinolite—
oligoelase hornfels or granulite and actinolite-diopside-
oligoclasa horngGIE or granulitc,

Specimen 16, 3 miles S of Limestone Creeck. 9/5143.

A very pale grey, hard, siliceous, fine=grgined rock
containing ovoid to lenticular bodies about 1 mm, in diameter
and slightly darker than the rest of the rock, These bodies
arg most easily seen: on the cut surfoce, The rock has o
rather poorly developed cleavage,

In thin section this rock is found to consist almost
entirely of fine=grained quartz (55%) and sericite (4O%). The
sericite flakes hove only moderately well developed parallelism.
The average size of the guortz grains is about 0,06 nmm, The
lenticular Wodies are made up of quartz grains about 0,1 mm,
in diametepr, ‘

Accessory minerals are small grains of subhedral to
euhedrgl grecn tourmaline, leucoxene, black iron ore, hematite
and (?)brookite or (?)anatasc,

It is not possible to name this rock with absolute
confidence, Were it not for the discrete lenticular bodies
of coarser guartz one would Be inclined to call it a sericite-
quartz schist, but the existence of these bodies and the hapdness
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of the rock favour an ideas that the rock is, in fact, a
sheared, sericitized guartz worphyry, im which the zgroundmass)
feldspar has been entirely scericitized, and in which the
lenticular bodiess represent recrystallized quartz phenocrysts
drawrni out by shearing, The tourmaline has almost certainly
been introducced, probably at the time when the feldspar was
sericitized; a little tourmaline is also present in most of
the lenticular bodiess of recrystallized gquartze :
Specimen B33%5, N, side of Limestone Crecck, 1l miles W of Selwyn, -
8/5188,

4 harg, fine-grained, palc grey, distincetly banded rock
containing mumerous: grains of pyrite and voids after pyrite.
Around the weathered pyrite and the voids: the rock has hbeen
whitened or, im some places, stained pink or light brown by iron
oxide, The walls: of the voids arce commonly stained brown by
" imonite'",

The true nature and origin of this rock are problematical.
In thin section it is found to consist mainly of extremcly fine-
aredined ((?) recrystallized) quartz (60%) and feldspar (37%+),
whose grainsize ranges. between 0,01 and 0,04 mne

Accessory minerals are iron~stained leucoxene, minute
flakes of fresh biotite, apatite, black iron ore, and very rare
Zircon, No pyrite appears in the section. The feldspars are
oligoclase and orthoclase; the former is rarcly twinned, and it
is; virtually impossible to judge how muach of each feldspar is
present, though plagioclase is much more plentiful than is ortho-
clase.

1

Although the rock appears to be & pyritic chert im hand-
specimen, this diagnosis is: difficult to sustain on examination
of the thin section, unless it be assumed that the chert was
(authigenigally) feldspathized and recrystallized during diagen—
esis - an assumption which may not be unreasonable, The roeck
if it was originally chert, may also have been pyritized and
feldspathized by igneous emanations during orogenesis, It is
also possible that the rock is a pyritized arkose siltstone or a
pyritized and feldspathized quartz siltstone, :

However, the small flakes of fresh biotite may be an
important clue to the origim of the rock, These are most likely
t0 have survived if the rock is a pyritized and silicified none
rorphyritic dscite, and this tentative diagnosis 1si the one

favoured at present, Some support for this diagnosis: is afforded

by the fact that Mr, White has stated that specimen B3335 is
associated with specimen B4516, which appears to be & sheared and
sericitized acid porphyry; it is to be noted, im this connexiomn,
that the percentagess of feldspars in B3335 and of sericite in
BL4516, respectively, are about the same. The pyrite may, it
seems, have: replaced @ porphyritie ferromagnesian mineral in
specimen B3335, and if this rock is @ dacite the banding noted
would, of course, be flow banding.

It must again be emphasized that the naming of this rock
- is not to be regarded as final, though the suggestion that it is
g dacite seems to involve least difficulty and speculation omn
presentt evidence, However, the high percentage of quartz argues
against dacite, unless this is assumed to be a leucocratic
varieyuy, or unless silica has been imtroduced. And a fresh
biotite, may, after all, be derived from sedimentary chlorite by
metamorphism (of & very slightly chloritic arkose sillstona).
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How halpful I've beem with this rock! A guess on field
evidence may be best, after all,

Specimen B5012. 2 miles S.W, of Farley Homestead, 6/5053,

A mottled yellowish~brown to red~brown rock containing
angular quartz fragments up to 5 mm, long and scattered dark
browvn pebbles up to 7 mm, long,

The thin section shows that the rock consist® essentially
of subangular to angular quartz fragments (50%) of various sizes
in a meotrix of ferruginous clay (L5%+). The clay has @ refracte
ive index less than that of Canada balsam, and is strongly
impregnated with brown hydrated iron oxide; in some places the
matrix is heavily charged with red=brown iron oxide, Several
fragments of what may be altered granite or aplite were observed,
Acecessory minerals are tourmaline, dark golden brown: (?)sphene,
black iron ore altering to hydrated iron o:iide; and zircom.

None of the dark brown pebbles appear in the section.

The rock is a ferruginous clayey grit. The matrix is
uniformly distributed, and shows no directional features, so
the rock is unlikely to Be & fault breceia.

Specimen B5002, 1 mile NNE of Labour Victory Mine, T/5221.

A fine~grained, porous, &iliéeousb light grey rock with
@ purplish tinge. The pore~spaces &re lined with red-brown
iron oxide, and area probably voids after pyrite.

Under the microscope the rock is: found to be made up
very largely (90-95%) of angular gquartz grains of size~range
0.03 to 0,16 mm, (average size about 0,08=-0,1 mm.). Most of
these grains have: obviously been partly recrystallized, as they
have irregular interlocking margins, and their shapes are not
those of unmodified detrital grains. Nevertheless, the rock
is still rather friable whem scratched, so that recrystallization
has not been sufficiently great to give the rock the hardness
and cohesivemess of & quartzite,

A veinlet of hematite or hydrated iron oxide traverses
the slide, ‘ '

Accessory minerals are hematite or hydrated iron oxide,
biotite, very fine-grained black iron oxide, tourmaline, and
rare 2zircon, Some ironwestained scericite, which is difficult
to distinguish from biotite, may also be presente. .

The rock is a yvery fine gquartz sandstone; the voids
probably represent places where pyrite has been weathered away.

Specimen B5003%. 1 mile NNE of Labour Vietory Mine, 7/5221,

A fine-grained, hard, grey, siliceous: rock with a moder—
ately well=developed cleavage; 1t is greyish white or contains
greyish white flecks where weathering has taken place,

Am inordinate amount of time was spent - and largely
wasted - im the microscopic examination of this rock, as it
secmed to offer some promise of contributing to the solution
of the problem of the origin of the clay minerals in certain
sedimentary rocks of the arem, Some of these rocks were
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desceribed in the previous report dated 14/8/56,

Quartz makes about 65 percent. of the rock; it has
been recrystallized, and its grainsize ranges between 0,02 and
Qo2 mm,, though by far the most grains fall in the range 0,06
to 0,15 mm.. Accessory minerals are leucoxene, black iromn ore,
hematite, and rare zircon,

: A number of flakes: and ragged porphyroblasts of muscovite
are scattered through the rock, Many of these appear to be
corroded and partly al*tered to a rather murky clay mineral (very
low DeRey R.I., less than that of balsam), but the most abundant
mineral, next to dquartz, is onc whose interference colours range
up to high first order and low seccond order, This. minersl
has the appearance of a clouded muscovite, but its maximum
Interference colours are lower than those of muscovite; 1t is
gencerally closely assoclated with the clay mineral, which commonly
occurs marginally to it or is intermingled with it. This
unknowvn mineral has @ refractive index less than that of balsam,
but greater than that of the clay mineral; it has straight
- extinction as measured along @& (?)micaceous eleavage whera
visible, and is optically positive and either unizxial or biaxial.
with & small optic axial angle (whather it is uniaxisl or bisxial
could not be satisfactorily determined), The unknown minersl.
has been directly replacing muscovite and, in many places, being
in turm replaced by the clay minerasl of low D.R. armd R.I,. This
replacement of the unknown mineral by clay mineral is alsc a
very common: feature throughout the rock in places where there is
no muscovite; irregular clots consisting of these two minerals
are, im fact, very plentiful, amd make up about 20% of the rocks
many of them are several times: larger than are the biggest quartz
grains, :

: In addition to the minerals described in the previous
paragraph numerous irregular bodies of more or less ksolinized
and/or sericitized (?)feldspar (probably orthoclase) are
sca ttered through the rock, These have the same general size
and form as the bodies consisting of the unknown mincral and
clay minerals, This similarity of size and form suggests
that the irregular bodies consisting of unknown minmeral and clay
mineral have been derived from the orthoclase, and stages: in this
transformation can, in fact, be seen im many places in the section.

Another puzzling feature seen in thin section is that
part of the rock contains little or none of the clay mineral or
of the unknown mineral, but contains: in their place: only slightly
sericitized (?)feldspar and 2 little mu=covite whose ragged
forms: suggest that it is pseudomdérphous after (%2)feldepar.
Whether bhe further alteration of the feldspar to unknown mineral
and clay mineral, as seen in the greater part of the slide, is
due to weatherimg or to hydrethermal activity is uncertain, but
it is most likely due to the latter,

Finally, it should be mentioned that there is & distinct
possibility that the so=called (?)feldspar is,, inm faect, one of
several zeolites which can occur in sedimentary rocks, It was
not possible, om the basis: of the few optical properties determirne
able, to eliminate the possibility that the mineral is: a zeolite,
Such a zeolite could form during disgenesis, or it may, it is
tentatively suggested, take the place of scapolite in parts of
the area: west of Selwym - that is, it may be formed under
metasomatic conditions different from those responsible for the
introduotion of scapolite, The form of the (?)feldspar or
(?)zeolite certainly suggests that it has been metasomatically
introduced,
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Pollowing nmow is; & very tentatively suggested metasomatic
paragenesis. for the problematical group of minerals in this
rock:

L,FPormation of feldspar or zeolite,

2.Partial to (locally) complcte replacement of feldspar or
zeolite by sericite and muscovite.

3 Partisl to (locally) complete replacement of feldspar or
zeolite and sericite and muscovite by the unknown mineral and/or
= clay mineral, This second stage of replacement may result

in diract formation of clay mineral, but most ccmmonly the
undmowry mineral appears to be an intermediate product.

If there is any truth in this suggested parsgenesis, it
may be that & similar set of events, with certain variations, heas
been responsible for the formation of clay minerals im other
sedimentary rocks, from this area, But one difficulily comes
to mind immediately: why has detritel feldspar survived im
almost perfectly fresh condition in one or two of these rocks?
Could this: survival mean that the first nictasomatic product
was a zeolite or some other mineral which later altered much
more readily than feldspar? :

No doubt this: rock description and the speculations,
doubts, and difficulties: brought inte the discussion will leave
the field geologists confused. But their confusion will be
slight compared with that engendered in the writer when he
examined specimen BS003 closely, Had the examination: been
only superficial he might have becen perfectly satisfied to
call it a clayey sericitic quartzite or a sericitic quartz
greywacke, And perhaps it can, after all, be given either
of those two names, for it may be that prolonged close
inspection and the consequent state of exasperation have
resulted in such impairment of the Judgment that the writer
can only suggest that the rock should simply be called @
metasomatized gquartzite until more information is available,

Specimen B500%. 13 miless NWW of Labour Victory Mine. 7/5221;

A very pale grey, strongly sheared rock containing
numerous; grey lenticless measuring, om an average, about 1 nm,
x 0,5 mm, in: cross section, and about Z to 2,5 mm, in their
longest dimension, i.e., along the cleavage face of the rock,

In thin section: this rock is found to be almost certainly
& highly sheared and altered acid porphyry. The groundmass
consists of very fine-grained quartz and sericite in roughly
equal amounts, and accessory green tourmaline in minute prisms,
leucoxene, and black irom ore,

The prominent lenticles seen in hand=specimen consist
of fine-grained biotite and sericite together with varying
amounts of quartz, Those which are richer in biotite probably
represent an altered porphyritic ferromagnesian mineral such as
hornblende or augites thosc containing little biotite probably
are altered phenocrysts of feldspar. Original quartz pheno~
crysts have been recrystallized to a granular mosaice

Although this rock appears to be a glightly tourmalinized
gsheared and altered acid porphyry or lava, it is Jjust possible
that it is a sheared and altered argillaceous hornfels in which
porphyroblastic cordierite is represented by biotite, sericite,
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and quartz, and porphyroblastic andalusite by granular quartz;
however, it iss much more likely that andalusite would have been:
altered to sericite, and so the prescnce of the bodies of
granular quartz supports the contention that the rock is of
ultimate igneous origin. '

The tourmaline prisms lic at all angles to thce direction
of schistosity, and so it scecoms: that they were formed by metea=-
somatic activity after the rock had becon shezred and whemr it was
no longer undcr active stress. :

Specimen B3343, 1 mile B of Chatsworth track 5 milcs from
. McKinley track.

This rock is slightly ccellular, but othcrwisc rescmbles
specimen BB005 in handspocimon, especially on the ecut surface;
however, the dark lenticles show up scarccly at all on the '
clggvag&; surface, whereas they are very prominant in spociman
B5005.

In thinr scetion only & general rescemblance to speecimen
B5005 is apparent, but there is, neverthcless, littlc doubt that
the two rocks were originally similar, The lenticular bodies
have very irregular margins, and consist mainly of a reticulate
mess of cellular light brownachalcedonw"(R,I. less than that
of balsam), The convolute walls of these sponge~like bodies:
of chalcedony, have a uniform thickness of 0,0l6mm,; the spaces
Bbetween the walls are: commonly filled in by brown: chaleedony,
quartz grains, sericite, iron-stained clay, black iron ore, and,
less commonly, colourless partly spherulitic chalcedony with
refractive index only slightly less than that of balsemn, The
walls of the spongy brown chalcedony commonly have a fibrous
s tructure,

There can be scarcely any doubt, with the information
previously provided by specimen B5005 at our disposal, that
the lenticles just described represent originasl phenocrysts in
. porphyritiec rock. One point worthy of note is that guartz
phenocrysts appear to be absent from specimen B3343.

The matrix in which the lenticles are set consists of
sericite, quartz, brown chalcedony, and accessory lron-stained
clay, Bleck iron ore, and green tourmaline.

This rock is a gheared, sericitized, and silicified ascid
porphyry or lava, Is it possible that the silicification took
plece under conditions of lateritic weethering? Such an
explanation might most ecasily sccount for the differences hatwe
this rock and specimen B5005. -

Specimen B5013, Photo 7/522U.,

A medium—grained, light grey, acid igneous rock in which
feldspar, gquartz, hydrated iron oxide, and: bleck iron ore cen
Be distinguished with the help of a lens.

In thin section the rock is seen to have a granitie
texture, and the average grainsize of the main constituents,
oligoclase and guartz, is found to be between 0,75 and lmm,.
These two minerals, which are commonly intergrown as coarse-
textured myrmekite, make up about 85 percemt. of the rock
(quartz alone 35-140%)., OChlorite is the next mineral in order
of abundance, Then follow, in aceessory quamtity only,
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irom-stained (?)nontronite, leucoxene, sericite, biotite, calcite,
black iron ore, and zircon, The (?)nontronite bodies very
commonly have rhombic outlines, so that they appear to be
pseudomorphs after & carbonatec mineral (dolomite or siderite),

Strain shadows are very marked in the gquartz; they are
far less prominent in thc oligoclase. 5

No potaesh feldspar was notecd in the slide,
The rock is an altered granodiorite. |
Specimen: B5OLL. About 8 miles W of Tip Top mine. 7/5224.

A fine-grained; light purplish brown, siliceous, porous
rock consisting, macroscopically, of quartz, a little black iron
org, and scattored. flekes of muscovite.

R In thin section it is secn that nearly 95 percent. of the
rock is made up of gquartz and feldspars in the ratio of about
3322 The average grainsize of these mincrals is about 0,06 mm.,,
and the size-range is about 0,02 to 0,15 mm,.. Some recrystall-
ization of the quartz, at least, has obviously taken place,
because many of the grains have irregular, interlocking boundar-
ics. The feldspars are orthoclase, acid plagioclase, and
gubordinzte microcline; they invariably contain dusty particlcs
of black iromn ore, : ’

Accessory minerals arc granular black iron ore (probably
hematite), muscovitc, hydrated iron oxide (mainly. as interstitial
films)}, tourmaline, and rare zircon, The muscovite occurs as
ragged booka, not as thin detrital flakes, and is clearly of
metasomatic origin, '

The rock is a yvery fing—grainecd arkosg.
Spocimen B5006, 1 mile SE of Agate Downs Homestcad. 6/5052.

A very fine-grained, fairly hard, buff-coloured rock
containing numerous, small, light grey flecks whose sizes range
from G.5 mm. downwards. '

In thin section this rock is found to be made up mainly
of very fine grained gquartz end sericite through which are
distributed abundant dusty granules of probable iron-stained
laucoxene and (?)elay, The quartz is somewhat more plentiful
than is the sericite; the average grainsize of these two minerals .
lics between 0+.02 and 0,04 mm,, The sericite shows only a
slight degrec of preferred orientation,

Tourmaline in very smell grains is & fairly rare
gCCessorys

The light grey flecks noted in hand specimen were
found to consist largely of quartz whose average grainsize is
considerably greater than that of gquartz in the surrounding
rock, Minor amounts of secericite and a little dusty (?)1eucoxena.
are assoclated with the quartz. These quartz~rich bodies are
puzzling, and cause some difficulity in naming the rock. In
their absence the rock could Bbe a gericitic guartz giltstone or
possibly w greywacke siltstone. However, if one wishes. to
speculate about the origin of the guartz flecks, one could, for
example, call the rock a gericitic fine acid tuff or = gericitic
geid ashstone im which: the guartz bodies represent silicified

1
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phenocrysts derived from lava, or they may merely be: recrystall-
ized former gquartz phenocrysts.

On microscopic evidence alone it is not possible to be
absolutely sure of the ultimate origin of the rock, so its
correct naming must be left in abeyance.

Specimen B3346, 3 miles W of Answer Mine,

A strongly sheared rock consisting of siliceous bricke-
red matrix contaiming numerous: discontinuous layers of soft,
micaceous mineral, which when powdered, has & decidedly greasy
feel. The w1dths of these layers. range from a fraction of a
millimeter up to 4 mm,.

Microscopic exemination shows that the rock consists.
broadly of discontinuous layers of guartz sceparated by discon-
tinuous layers of clay mineral, The average size of the guartz
grains is about 0.1 mm., but many greins are much larger; the
larger grains, especially, are commoinly elongated in the
direction of cleavage. A small (generally less than 10)
percentage of iron—stained clay mineral is prcecsent as & cement
batweerm the quartz grains. The clay mineral in the discontinuous
layers occurs: as thin micaceous plates showing strong parallel
alignment, and having first order grey interference colours: and
refracvive imdex less than that of balsam, Associataed with it
are clots and streaks strongly coloured by hydrated iron oxides.
Some of these consist largely of hydrated iron oxide, but most
consist of clay mineral strongly impregnated with iron oxide, In
a few places sericite accompanies the clay mineral; here it
appears that the mica nrgaltertd to clay mineral, and it is
probable that all of the latter has been formed by such @ process
of glteration, It may be that the iron=gtained clay mlncral
has been formed from & ferromagmesiam.mlneral

Accassory minerals are introduced blue tourmaline and
rere zircon and chalecedony,

In its general structure and appecarance thls rock closely
resembles specimen B3338(a) which was described in the report
dated 14/8/56.  The: outstending difference, when tho two rocks
are compared, is. that clay mineral substitutes for the grey
sericitic streaks 1n.spbcimen B3338(a), and re~aexamination of this
rock shows. that there is a strong suggestion that sericite is
partly replaced by “kxolin®,

Specimen B3346 is @ ferrugino . . gmeigs,
or, better, = ferruginous koolinized scid gge;ss, der;v from
an acid feldspathlc gnedss or a shea red, coarse-grained granitic
rocks Incidentally, specimen BB338(a) would be more satisfactor—
ily named a ferruginous. "kmolin'=bearing gquartz~sericlite gneiss
‘ins tead of a “schist"” as was done in the report of '
alteration in the text should be made.

Specimen: B3371, Limestone Creek, L miles W of Selwyn,.

A light grey, silty rock weathering rus t~brown and fedn
brown, - ‘

Kicroscopic examination shows that, apart from guartz,
the most plentiful constituent of this rock is & c¢lay mineral
with refractive index less than that of balsam and first order
grey interference colours, Biotite and sericite are also
important constituents.
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i The average size of the quartz grains is about 0,03 mm,,
end & few graing measuring about 0,15 x 0,08 mm, are scattered
through the slide, Hematite in dispersed graing and streaks
is & rather uncommon acecessory, but much of the clay is
stained by hydrated iron oxides. Several quartz veinlets,
probably parallel to the direction: of bedding, occur in the
gection; they containssome hematite; clay, biotite, sericite,
and hydrated iron oxides

Lpart from being prssent throughout the body of the
rock, t e clay mineral occurs as elongated lenses or discontin-
uous layers: up to gbout 0,25 mm, thick, In these layers: the
"kaolin® ocecurs in concertina-like forms: which lie with their
cleavagess parallel to the lengths of the veins: and give to them
g kind of comb=structurc, FNothing concrete can be said about
the origin of the clay. It seams very doubtful whether it was
derived from feldspar, because, if it had beem, one would hardly
have: expccted biotite to have survived either entirely unaltered
or only moderately bleacheds.

Taking account only of the mineralogy of the fock, andi
ignoring any possible mode of origin for the clay mineral, one

would call it a micaceous greywacke siltstone or a micaceous

"kaolin'=hearing silistone.
Specimem B3372, 2 miles 8 of Limestone Creck, 5 miles W of
Selwyn, :

A fine~grained, rather massive, grey rock containming

slightly darker lenses and pockets. The larger of these

measure from. about 4 cm, x 4 mm, down to 7 mm, x 3 mm, &s Seem
on: the cut surface, where they are most easily visible, but
pockets as little as 1 mm, long are alsc present, The long
axes; of the lenses lie more or less parallel to bedding or
cleavages.

Whether this rock contained some or any feldspar whem
deposited is not possible to decide with  absolute certainty.
It is most likely that the rock was originally either =a
sericitic siltstone ((?)greywacke siltstone) or & similar rock
in which sericite was formed by metamorphism. Pinely granular
black iron ore, biotite, and rare zircon are accessories in this
rock, Grains of quartz, microcling, acid plagioclase, and
rare porphyroblasts of muscovite are distributed throughout; and,
as their grainsize (0,1 mm,) is much greazter than that of the
bulk of the quartz, it is possible that these minerals have heen
formed by metasomatic processes. This evidence of difference
of graingize is, in itself, obwviously not of diagnostic import-
amce, because sediments: do commonly contain grains of comrser-
than-average size, and such grains may he present in small or
large: quamtity. However, when the coarser quartz and feldspar
grains: are considered in conjunction with the darker lenses and
rockets noted in handspecimen the case Hr their metasomatic

origin is greatly strengthened,

These lenses and pockets consist of feldspars (oligoclase,
mierocline, microperthite, and microcline~perthite) gquartaz,
subordinate biotite, zecessory black iron ore, and rare apatite,
tourmaline, zircon, and micropegmatite. The grainsize of most
of the quartz and feldspars lies betwean 0,05 and Q.1 mm,, L
concentration of sericite occurs along one margin of one of the
feldspathic lenmes, and. several such concentrations are visible
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in hand-specimen; this suggests that the sericite in the rock
has been partly eczxpelled opr pushed aside as these: lenses have
grovwn, Some of them do also contain & little sericite, but
generally only where two lenses have met and partly coalesced,
In one placc the material of the lenscs has broken seross the
bedding or cleavage for a short distance, then: lensed out again,
thenm broken across, and then lensed out - the whole giving' the
impression of & cedar~tree lasccolith - and has finally continued
in @ zigezag pattern for a short distance, Furthermore, the
ends: of lenses, in places, are not sharp, but grade or finger
inte the neighbouring rocl, It is not a very far cry from the
features Just .described to arrive at a condition where relatively
large grains of feldspar and guartz become distributed more or
less evenly through the rock, and it is considered, therefore,
that these grains owe. their origin to the same metasomatic
processes which have given rise to the leonses and pockets of
feldspars: and quartz. . :

The rock
aecke silts:

Specimen B3%l3, N, sidz of Limestone Creek, 11 miles W of
Selwyn, 8/5188,

is: feldspathized sericitic uart
Lone, ,

A very fine-grained, sofi, moderately well-cleaved,
purplish grey rock eontaining very sparsely distributed, soft,
white: flecks gbout G.5 to: L mm, across, One of these flecks
has & sguare outline, as though it were psocudomorphous after
pyrites A quartz veinldt containing a few iromstained voids
intersects the rock, : :

In thin section the rock is found to congist of fine-
grained sericite (50%), aquartz (30%), (?) clay ?15%), and
hematite: or hyrdrated iron oxide (5%5- The iron oxide occurs
in particles which are about 0,01 mm, in diameter, and the
sericite flakes show almost perfect parallclism, Conspicuous
in the highly sericitic background are thim strezks of guartz
measuring about 0,2 x 0,32 mm, ONn an average, These: evidently
reprevent grains of quartz which: were originally more nearly
equidimensional, but which have now been drawrt out by shearing.

@nly one of the soft, white flecks appears: in the section,
This consists almost entirely of an amewphous: clay mineral, but
& little sericite, (?) silica, and iron oxide are also present.
The outline of the mass suggests that it represents a pseudo=-
morph after & single twin of feldspar, However, any such
resemblance is almost certainly fortuitous, for if the feldspar
had beenn & crystal in a tuff it would have heen elongated at the
time when the rock was sheared. It is, therefore, far more
likely that the mineral which has now been replaced by clay, etc.,
was formed in the rock after shearing, What this minerai was
can only be guessed at. It is: possible: that it was pyrite, and
that the sulphuric acid released during weathering has attacked
the sericite and converted some of it to elay. , The (?)clay and
iron oxide disstributed throughout the rock may also have bheen
formed through the weathering of pyrite and accompanying alter—
ation of sericite, -

It is not possible to say whether this rock, in its
present state of metamorphism, is & gericitized sghstone or
e gericitized guartz siltstone (or greywacke siltstone, or
arkosze siltstone), but in the absence of any surviving cvidence
of tuffaceous origin, it is probahbly safer to regard it as a
normal sediment,
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Specimen B%336, N side of Limestone Creck, 1l miles W of Selwyn.
8/5188, {Interbedded with rock represented by
Specimen B3313).

A fine~grained, massive, black rock conteaining numerous
small porphyroblasts of muscovite.

On microscopic examinatiecn the rock, apart from the
orphyroblasts, is found to consist of guartz, a e¢lay mineral
ReI. less than that of balsam), and subordinate figely-divided

graphite or carbonzeceous: material and fine=grained hydrated iron
oxide, The guartz grains are generally elongated, and their
average width is: about 0,01 mme.

The porphyrobtlasts of muscovite: are. invariably crowded
with inclusions of graphite, They have no preferred orientation,
and their size, though by no means: constant, is generally sbout
Ot x 0.2 mm,, In the direction of cleavage the muscovite is
marginally sltered to & colourless clay mineral, ' This clay
mineral is generally free from graphite, and the band which
borders either side of the porphyroblast is of fairly constant
thickness in any one porphyroblast; in different porphyroblasts
its. thickness ranges from 0,01 to 0,04 mm.. In rather rare
cases the layers of clay mineral are, inm turn, bordered by a
layer of quartz, which is: mostly about 0.02 mm, thick.

It is: not known whether the muscovite porphyroblasts,
with their sbundant inclusions of graphite, crystallized as such,
or whether they are psgygdomorphs after some other mimeral, such
as andalusite, It is?E%ual to find so many inclusdons of
graphite in muscovite, but if the mica has formed fram andalusite
it is curious that each crystal of andalusite has been
replaced by a single book of musicovite; what usually happens is
that the andslusite is replaced by matted sericitea,

Rare pseudomorphs: consisting of clay mineral and hydrated
iron oxide are also present.

The rock. ie a garbonacgous "kaolin'eguartz hornfels

ontainin 0! roblasts of musicovite,"
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EXAMINATION OF SPECIMENS FROM RANGARERE, NEW BRITAIN,

by
W.M,B., Roberts.

Three specimens frcm drill cores and one from & gossan
were submitted by D.E, Gardner, All were from Rangarere, New
Britain,

Specimen R.B,11l.
Drill holo W28 RA 52710" - 59%10
ThlS sample consisted of smail fragments of akarm

material and hydrated iron oxide containing irregular messes of
sulphides,

Polished sections of several fragments showed the
sulphide to be pyrite altering extensively to goethite,

Spectrographic analysis showed that copper is present
in the specimen, but no trace of gold.

Specimen R.B,12.
Drill hole M29 R20 zgl_ﬁi}

The sample, sludge from the above drill hole, was
separated on the Haultain supcerpanner; the heavy gineral fraction
was found to form approximately 10% of the sample, and consisted
of pyrite and magnetite. Ona grain of ohglcopyrite was
ohscrved. Several grains of magnetite showed = grid-like
arrangement of hematite lamellae, probably due to alteration:
along their cctahedral planes, »

Spectrographic analysis showed copper to be presont in
both the sulphide and the lighter mineral ¥f. - iion, No gold
is present, : ‘

Specimen R,B,13.,

Drill hole M29 R.20 35'~ix*

This sludge sample was treated as samplc RBL2, The
heavy mineral fraction formed approximately 4% of the total
and consisted of pyrite and magnetite, Spectrographic analysis
showed copper in both the sulphide and the llghtmineral fraction,
No' gold is. presente

The specimen is of cellular limonite with some "erystals'
of brown material ranging up to 12 mm, across; these "“erystals'
have a vitreous lustre and a hardness of about 2,5.

The"crys tals' were broken open, and all contained &
core of unaltered pyrite; X-ray examination of a powder from
the "crystals" showed them to be the hydrated iron oxide,
goethita, They are pseudomorphs: after the original pyrite.
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PETROGRAPHIC ]DESGRIFTION OF SEDIMENTARY ROCKS,
FROM THE GOBPORD AREA.,
. by
R.D. Stevens.

Following are descriptions of sedimentary
rocks submitted by Dr, H.G. Raggatt.

Specimen R, 6130 (Quartz Greywacke or Redistributed Tuff)
(Loc. Gosford Arem; N.B, side of headland at N, end of Porrester's
Beach F2)

In hand=-specimen this is: & moderately hard, pale grey,
thinlyp-bedded, fine-grained sandy sediment, with. an all-over
slightly caleareous character and with widely spaced, more highly
calcareous: bands,

In thine=gection it is apparent that, according to Condon's
classification (1953), the rock is of quartz greywacke type,
consisting of detrital guartz, orthoclase, plagioclase, micro—
perthite: and asceessory biotite, chlorite, apatite, zircon,
leucoxzenc and toumaline in a very fine matrix. The detrital
grains are moderately well sorted, having an average diameter of
gbout ®,1 mm, and a maximum observed diameter of 0,16 mm.., The
finer grains grade by decrease in sizge into the r=atrix, All
graing are angulap in outline, and many of the more elongated
onags posseaess & weak preferred orlentation parallel to the Dedding,.

Detrital guartsz (a*pgrox. LZ) is clear, but slightly
strained; it is apparent that this strain is a pre-depositional
character of the quartz. Many grains have a notably angular
outling, commonily with: re-cntrant angles, and such z feature
suggests very little abrasion and probably short transports
Orthoclase grains are generally more or less highly altered by
kzolinization and seriecitization, together with some replacement
by calcite, A 1littl: microperthite and possible microcline
has also been detscted, The potash feldspars together make up
about 10% of the sediment. Crystal fragments of plmgioclase
(albite = ABO92) total some 5% They are usually fairly fresh,
though occasdomnlly gericitized end kaolimised, and tend to
retain en. angular, recitangular outline, The aceassory detrital
minerals together total ahout 2%, and are randomly distributed
throughout the roclk, Biotite is raerely fresh, having nearly
in every case been highly chloritiscd, Chlorite varies from
yellowdsi-hrown: to deecp green, the latter resembling gleuconite
wherny amorphous, In nearly all cases it is apparent that the
chlorite has hean derived from original mica, The: tourmaline
iz = green variety. Both apatite and zircon tend to retain a
distinet prismatic form, One grain of possible (?)brookite wes
detected,

The matrix (45%) is & very finme-grained pastc, apparently
consisting of finely divided sericite, silica end clay, together
with sbout 109 of calecite, This material is commonly aggregated
into more or less rounded bodies of roughly the sama dimensions
as the major detrital graias,. This: feature suggests that such
aggregates may actually represont detritall grains of feldspar or
metrix materdal from a fine: voleanic rock,
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It is possible that this secdiment may be, in part at
.least, @ redistributed tuff, Buch an interpretation is
sugges ted by the forms of the guartz grains, the presence of
crystal chips of plagloclase, and the partly aggregated nature
of the matrix material,

. Acecording to Pettijohn this rock should bBe named sub-
greywacke,

6131, (Tuffaceous Samdstone or greywacke).
: Gosford Area; Pcint between Tuggerath entrance rock baths
end Blue: Bay).

In hand specimen this is a moderately hard, pale brownish-
grey, madium to fine-grained sandstone, with thin, grey-brown
shale chips up to 1 cm. long distributed parallel to the hedding,
The sediment is somewhat friable: owing to paucity of cementing
material, It is also porous and slightly permeatile,

In thinesection it is seen: that the rock is a mediume
grained, polymictic sandstone: consisting of detrital grains of
guartz, orthoclase, plagioclase, quartz-feldspar-sericite fragmenb
and grains of altered, sericitic guartzo-feldspathic volcanie
material, together with accessory tourmaline, leucoxene, zircon,
ilmenite, biotite and (?)sphenc., Cementing material is guite
subordinate in quantity and is of siliceous—-sericitic compos:ition.

Detrital grains are fairly well sorted, laving an
average diameter of about Q,24 mm,, and a maximum of Q.4 mm,.
The separate mineral grains have distinctly snguler outlines, but
the volcanic grains arc more rounded. There is no indication
of bedding within scction, The gquartz grains are clear and only
slightly strained. Some have an sggregate internal structure
resemblinmg vein guartz or meta~guartzite, and others contain tiny,
lath=like: inclusions of albite and streams of bubbles, Many
show signs of having been fractured. Detrital guartz makos up
gbout. 30% of the rocke Thae orthoelase (5%) has gancrally boeen:
gltered by kaolinisation and scricitisation, in many cascs vory
highly so. Such feldspar grains arc usually rather more
rounded than the guartz grains. P1agioclase~(10%) is almost
pure albite CAbB&SG it is well twinned, and slightly kaolinised
and sericitised. Rounded fragments of very fine-grained
volecanic rock constitute roughly B50% of the sediment. These
include fine, felted aggregates of serieite, gquartz and feldspar,
fragments of a finely porphyritie volcanic rock consisting of
albite phenoerysts in a sericitic, feldspethic and siliceous
groundmass, rare grains: of o syaplectic intergrowth of gquartz:
and orthoclase, grains of felted sericite, and rare grains of
chlorite, The roundaess of these grains indicetes that they
have undergone some degree of transportation, Accessory
detritgl grains: include leucoxene, green and blue tourmaline,
zircon, leucoxenised llmenite, chloritised biotite, and possible
gphene, Rare sheets of clay minerals: have been derived from
original mica, ‘

It is suggested that the rock may be redistributed tuff
with added guartz sand, It is apparent that the volcanic
material is of acid to intermediate~acid composition, In
Condon's classification the sediment would be & "mictite".

%E@Qi
Loc,

132 (Argillaéeous and Dolomitic Quartz sands one).
d Arems Northern guarry, Gosford township),
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In hand~specimen this is & moderately hard, medium-
grained light-grey, weakly bedded sandstone containing thin,
discontimious, darkegrey,films parallel to the bedding. These
may be carbonaceous, but none were included in the thin-section,
though several isolated grains of graphite have been detected,

In thin-section it is seen that the sediment consists
mainly of angular quartz grains (60%) and some quartzo-mericitic
grains: {(15%). probably representing original detrital feldspar.

A few unaltered grains of microcline have been detected, hccesg-
ory detrital minerals (2%) includs leucoxene, green toummaline,
zircon, muscovite, alteraed biotite, sphene and rare rutile, The:
detrital grains are held in a matrixz (23%) of finely felted
quartz and: ardeite, with abundant carbonate (5%)e Three grains
of crystalline graphite were obsecrved.

The mineral grains are mainly angular, and moderately
well sorted,. The average grain diameter is about 0,15 mm,, with
an observed maximum of 0.5 mm.,, ranging down: to & minimum of
0.08 mm, . There: is no inddiecation of bedding in thin-sectiomn,

Quartz grains contain inclusions of brown: tourmaline,
streams of fine bubbles, sericite, chlorite, possible apatite,
and dusty iron oxides (?), Some are slightly strained, and
few possess an aggregated mosaic structure internally, It is
possible: that much of the quartzo~-sericitic material of the
matrix may have been derived from original feldspar, very little
of which now remains, The carbonate is suthigenic in origin and
well crystallised, It forms: areas and partial crystals in
places enclosing several of the detrital grains,  The optical
characters: of the carbonate,. together with the absence of
effervesconce in dilute HOL, suggest that it is: an iron-bearing
dolomite, Also, in rare places the matrix has become somewhat
ferruginised,

Specimen: R, 613%, (Greywacke of Tuffaceous Sandstone). -
Loc,Gosford Area; First outerop on sea beach NE.of Lake Wamberal)

The hand specimen. is. similar to R,6130, though a little
coarser-grained, being a pale-grey, fine to medium~grained sand=-
‘stone without visible signs of bedding. It also differs from
R. 6130 in being non~cslcareous.

In thim~section it is seen that this sediment is minerale
ogically similar to R.6130@, consisting of abundant angulsr quartz
grains (40%), abundant guartzo-sericitic grains (30%), and
smaller gquamtities of biotite, ohlorite and muscovite (5%),
plagioclase (1%) and orthoclase (? ), together with mccessory
tourmaline (green and greem~brown), 3zircon, lecucoxens rutile and
possible brookite, in a finely felted matrix of sericite, quartz
and clay.

The: detrital constituents are only moderately well sorted,
ranging from 0,08 mm, to 0,32 mm, across, The average grain
diameter is gbout 0,16 mm, Most grains: ere highly engular in
outline, and & slight degree of prefarred orientation of the
more elongated fragments indicates the bedding of the rock in
thin~gection. . . , )

A few of the detrital quartz grains show slight indicat—
ions of secondary growthl, tut most are highly angular fragments
exhibiting undulose extinction snd a fairly common intermnally
granular guartz, Some of the detrital orthoclase similarly has
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en intermally granular sitracture, and all of the potash feldspear
has Dbeen somewhat kaolinised and sericitised, The plagioclase
is a sodic albites. The detrital guartzo-sericitic grains

seam to be fragments: of highly altered, fine-grained igneous
meaterial, originally of feldspathic charaecter, Some even
oontain microphenocrysta of altered orthoclase or albite, These
greins are of essentially the same composition as the matrix,

and. it is probable that the matrix has been derived from such
material, : . .

The above features suggest that the sediment is = tuff-
aceous sandstone or a greywacke-type deposit derived from:a
nearby volcanic terrain, possibly heing of the nature of a
redis tributedd . tuff with considerable sandy admixture.

T 6134, (Coarse-grained Argillaceous Quartz Sandstone).
Gosford Ares; Top of hill Belween Terrigal and &Lvoca Beac

The hand-specimen is a_coarsé~graimad, light brown,
slightly ferruginous sandstone with weakly expressed bedding
and. high porosity, but only moderate permeability,

Thin-gsection examination shows that the sediment is =«
coarse—grained guartz sandstone with a subordinate argillaceous
cement, The detrital gquartz grains (90%) are of sub~angular
to angular outline and show slight indications of secondary
growtin, Some of the guartz has an internsl granular or
mosaic texture suggesting that it may well have been derived
from guartz veins in a metamorphic terrain, Streams of dusty
inclusions are common, and many of the grains exhibit strong
unduloge extinction; = feature indicating the operation of
considerable stresses in the parent material. Some have
rcached the stage of shearing and granulation, Rare inclusions
of muscovite and (?)rutile have been detected,

Minor constituents include rare, highly altered grains
of (?)feldspar, and accessory hydrated iron oxides. The
cementing material is argillaceous, sericitic and siliceous,
being a fine aggregate of these substances, commonly with some
hydrated iron oxide, A striking feature is the patchy dist-
ribution of this: cement, which forms randomly. distributed "pock-
ets". Such a feature suggests that it may have bBeen Fformed -
from the decomposition of origimal detrital feldspar, and some
of it may represent grains of finely crystalline volcanic
material, The slight secondary outgrowth off the gquartz grains
also: contributes to the cementation of the sediment,

Specimem R, 6135, Quartz Greywacke o Argillacebus Quartz:
Sands tome), (LoG. Gosford Distriet; from ridge between two.
quarries at Gosford).

The: handespecimen is a medium to fine-grained, light
brown, somewheat ferruginous sandstone without notable bedding,
though mica. flakes are clearly visible, but not abundant, The
rock. is moderaitely hard, borous, and only slightly permeable,

The thin-section shows that this is a medium-grained
sandstone containing fine gquartz pehbles in addition 1o guartz
sand, The main bulk of the rock is made up of sub~angubar
quartz sand(4O%) end grains of internally aggregsted (ana
granmulataed) quartz (10%). No feldspar, as such, was detected
though: highly serieitic and argillaceous aggregates (20%) in the
mat®ix may represent original feldspar, and/or fragmenis of
fine~grained rock, sedimentary or veleanie, including several
grains of very fine, sericitic (?)chert. Accessory detrital
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minerals include muscovite, altered biotite, hydrated iron
oxides, leucoxene, (?)brookite, zircon, and small amounts of
tourmaline and apatite, largely as inclusions in the guartz
graine, The matrix is of finely divided argillaceous and
gericitic matter, with some fine silica,

. The detrital econstituents: are rather poorly sorted,
ranging from fine sand (0,08 mm) to very coarse sand (2,25 mm)
a8 Ypebbles" carried in the sediment. Grain-outlines are
generally sub-angular, and there is a suggestion of secondary
growth on the quartz graing, most of which also ecarry streams
of dusty inclusions, The hydreted iron oxide in the matrix is
significantly crystalline, and is thus probably of authigenie
origin, Numerous plates of (?}illite have spparently formed
from detrital mica. It is such sheets of micaceous: c¢clay
minerals which are secn in the hand-specimen.

ecimen R,6136, (Fine Redistributed Tuff or Greywacke.)
Loc, Gosford Area?).

The hand-specimen is a fine~grained, chocolate~coloured
sediment with fairly distinct bedding, and exhibiting a dist~
inetive, curved, spelling cleavage, The rock isi moderately
hard, only slightly porous and slightly permeable,

In thin~section it is seen that the sediment is a very
fine~grained, polymictic sand consdisting of detrital grains of
quartz (15%), sericitised and kaolinised feldspar (5%), finew
grained fragments of rock material (60%), altered mica (5%),
hydrated iron oxides (5%), and acecessory biotite and leuecoxene,
with & ferruginous, argillaceous cement (10%).

The detrital material is fairly well sorted, the average
grein diameter being around 0,08 mm., with & maximum of Q.15 mm.
arrd a minimum of about 0,03 mm. Most greins are highly angular
in outline, and there is no indication of bedding in their
orientation,

Quartz grains are slightly strained, and commonly clouded .
with dusty, undetermined inclusions, The feldspathic material
appears to consist of albite and possible orthoelase, though the
fine grainsize and high degree of alteration to sericite, kaolin
and (?)silica makes: positive identification difficult. The
fragments of "rock-materigl® are very fine~grained, but appear
to comsist largely of finely divided sericite, quartz and alkali
faldspar, It would thus appear that they are probably of
igneous origin, though some. may be fragmonts of indurated mude-
s:tone, The majority, however, have ths appearance of extremely
fine-grained groundizsss material of a volecanic rock, Qther
similar graing may represent completely decomposed feldspar.
One grain of undoubited, trachytic=textured, feldspathic lava
was detected, ‘

Many of the definite feldspar grains are sub-rectangular
crystal fragments, and some of the quartz fragments have curved
and splintery shapes, so that, all features considered, it is
most probable that the sediment is of tuffaceous origin and
approaching & greywacke in composition, ' .

Specimen R,6137. (Ash-stone or silty claystone).
(Low, Gosford Ares; as for R.6131)

The hand-specimen is a. very fine-grained, relatiicly soft,
medium to dark grey sediment without distinguishable bedding,
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In thin-section it is seen that the rock is an esh-stone
or silty claystone consisting principally of exceedingly
finely dividad clay, shlorito and silica, carrying numerous
angular to splintery silt~sized grains and chips of quartz (7%),
flakes of sericite ?3%), acid plagioclase feldspar (1%),
chlorite (2%), and (?)chert (2%). A slight degree of parallel
orientation of sericite flakes and fibres, and gquartz splinters
provides a weak indication of the sedimentary bedding,. Powdery
leucoxene and possible carbonaceocus films are present in minor
guanttities:

The presence of splintery quartz fragments tends to
favour the rocks being an ash~stone rather than a silty clay-

stone; 1t is: possible that the ash-stone has been re-distributed,

and that extraneous material has been added to give rise to the
rock as now constituted,

84N/1 August, 1956
Report 11,
EXAMINATION OF A RADICACTIVE SPECIMEN FROM CONDOBLIN, N.S.W.
by |

w.M,B, Roberis. ‘
A small specimen of a Black sub~metallic material from
Condoblin, R,S5.W, was submitted by Mr. L,C., Noakes for oexamin-
ation to determine the cause of the radicactivity. The sample
measured approximately 3" x %" x 3/16Y and when tested with the
Austronie B,@.R.1 counter gave a reading of L4OO00-5000 C.P.M.

In.polished section it is shown to consist of pyrolusite,
which forms irregular grains ranging up to 0,35 mm. across, the

intersticen between which are filled wiith an apparently isotropic

material, but which at very high magnifications is reosolved into

a mass of extremely fine crystals having similar optical propert—

ies to those of pyrolusite,

Na separate uranium or thorium mineral could be identified
in the section, A crushed portion of the specimen was repeated-

"1y tested with the sodium fluoride bead and the sodium=-zine
acetate methods, All tests gave a negative result for
urarrium,

Spectrographic analysis for uranium and thorium showed no
detectable amounts of either element, A Gammzx/Beta=Gamma
ratio of .0l was obtained from the material, which is too low for
uranium or thorium, :

In view of these results it appears that the high radio~

activity of the specimen is due to a conecenteation of radioactive

deaghter producte: formed from the disintegration of uranium ¢
these have probebly been absorbed by the mangsnese oxide
structure during its formation,
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A167/PNG/1

12th September, 1956.
Report 12, ' '

PETROGRAPHIO DESCRIPTION OF FOUR-ROCK:ggECIME@§
FROM SULOGA POINT WOOQQ&QE'ISLAMD, PAPUA,
- .
J.K, Lovering

The'following:are petrographic descriptipns of four
rock specimens from Suloga Point, Woodlark Island,.

sic Tulf ,
The greenish-black hand-specimen is fine-grained and
has & subconchoidal fracturec,

The: thin-sectian reveals a well-developed lamination
which is defined by stretched rock fragments, The rock is
composed ef fragments of pyroxene, andesine, gquartz, altered
biotite, chlorite, magnetite and pyrite and hematite flakes.

The rock fragments are pyroxene-=rich and very fine-grained
and were probably fragments of partly solidified lava,.:

Wah Uralitised Basic Tuff

The hand-specimen is made up of dark phénoorysts in &
greenish—grey groundmass.,

The thin-section reveals a similarity &0 specimen No, W.1,
The rock is extersively uralitised; uralitised fragmente of
pyroxene, together with fragments of feldspar,:quartz, chlorite
and magnetite constitute this rock,

Throughout the rock are rounded aggiegated which consist
of colourless recrystallised granules of pyroxene and andesine
surroundad by grean uralite, :

Wo2 Bapaltiic Agglomerate
The: greenish-black hand=specimen consists of fairly
coarse fragments in a fine groundmess, : '

Coarse basaltic fragments occur in a medium groundmass
which consists of fragments of pyroxene, uralite, plagioclase,
altered biotit3, chlorite and magnetite. ‘

The rock fragments are usually medium to carse~grained
and congist of phenocrysts of uralitised pyroxene and needles of
plagioclase in a medium groundmass of wuralitised PyroxXene,
plagioclase and magnetite,

Welt Uralitised Dolerite
The hand-specimen is: greenish-grey and fine~grained,
The thim section reveals @ sub-ophitic texture for the
rock which is composed of uralitised pyroxene and plagioclase

with accessory epidote and interstitial secondary minerals
including calcite and chlorite,
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13th September, 1956,

RAMPLE OF HEAVY MINERAL BEACH SAND

FROM BAST FIT7) o THUTNT BRACH, METVILLE IS, 18, T..

by
g, Ward,

1. The sample which was of the order of 2,200 grams was
first reduced with a Jones Sampler to some 34 grams. The:
heavy minerals in the reduued sample were then concentrated
by gravity methods; initial concentration was made with an-
Haltane Superpanner and final cleaning of the concentrate
wag cffected by heavy liguid scgarasion. Acetylene tetra—
bromide wes the liguid wsed for this purpose.

The reduced sample yielded some 17.5 grams of heavy
mineral concentrate, i.e. the sample contained 51.& per cent of
heavy minerals.,

2, The heavy mineral concentrate was first subjected to
electro-magnetic separation with a Franz Isodynamic Separator,
With an: ampeyage of 0.l amps, and transverse and longitudinal
slopes of 10 and 25 respectively, an opague mineral = Fraction
A = closely resembling hematite, was drawn off,  Many of the
grains in the fraction had a reddish coating of what appeared to
be ferrie oxide, But the powdered product was grey instead of the
expected reddish: streak of hematite, A polished section of the:
mineral was not preparcd beccause of a pending overseas trip by
the mineragrapher, but spcctographic analysis showed & strong
line for titanium, Boiling of the mineral in concentrated
HC1l for $ hour -~ conditions under which hematite is readily

soluble - effected only a 14 per cent loss in weight. Lfter

treatment with theé acid, the mineral graing wercec coated with a
white: to greyish swbstance similar in appearance to leucoxenes

It is concluded that the mineral of Fraction A is weathered

ilmenite or more pneclsely & hydrous iron-titanium mineral inter—
mediate between ilmenite and rutile and referred to by B.H.
Flintex#®as "var, rutile'.

L weakly magnetic fractibn — Fraction B = was rcmoved
from the balance of the concentrate. This fraction was made
up principally of “var, rutile™ and tourmaline with minor amounts:
of monazite, staurolite and rutile. Fraction 0 - & non-
magnetic fraction of zircon and rutile containing a minor amount
of topaz - was separated into its component minerals w1th a
laboratory~type electrostqtlc separator,

3. Grain-count analyses were carried out on all fraetions.

L, Percentage composmtlon of the heavy mineral concentrate
determined by methods: déscribed above, is a8 follows: -

Hydrous Ilmenite - Rutile =  32,8%
Zircon = 3h.4%
Rutile = 30, 5%
Tourmaline = O 7%
Monazite = 0. 2%
Staurolite = 0. 2%
Topaz = l.2%

Refereonc ?
inter - A brief guide to the identification of the

eilig

dark opaque and semi-opaque minerals known to
oceur in Malayan alluvial concentrates = '
Geological Survey Federation of Malaya -
Geological Note, No, 8,
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631/1 ' 21st September, 1956.
Report 14 ~

by
W, M. B. Roberts,

. Tem bore cores were submitted by Dr. Horvath of the Geo-
phyeioal Section for examination of rock types and opague
mineral content, The cores were from the Cu-N1 Prospect near
Zechan, Tasmandia where drilling is being carried out in an
attempt to locate & basic dyke thwught to Te the source of the
sopper-nickel mineralisation in the ares.

For this preliminary report five core sections were
salected on advice from Dr. Horvath, three from D.D.H. M.9 and
two from D.D.H, M.6,., The description of each individual
core section follows. '

D.D.H, M, 6 Gor

This section is taken from the junction of a tuff and
an extremely fine: grained voleanic ash. The tuff consists of
angular fragments of a plagioclase foellapar, quartzite and gquartz,
the largest fragment measuring O.65 m.m, across, set in a matrix
of finely crystalline material which appears to consist cssemt-
jally of the same constituents as tha coarsely fragmentary
section of the rock,

4 large amount of siderite and chlorite has been intro-
duced, both minerals have replaced the groundmass to form wveins
and large irregular areas,

The volcanic ash has an extremely fine grainesize, the
only mineral large enough for determination wms quartz, which
cccurs as angular fragments, the largest off vwhiol‘n measures 0,03

MeM, ESCIOSB.

The remainder of the rock is of sueh fine grain-size as
to appear partly isotropic, Close to the junction with the suff
a large amount of siderite has been introduced forming a
reticulate pattern of veinlets, This has been aceompanied by a
somewhat lesser amount of chlorite than that associated with the
coarser grain~sized rock,

The opaque minerals present are confined solely to the
voleanic ash sections; they are pyrite and chalcopyrite, both
of which form small irregular grains ranging up to 0,015 m.m,
gZCIroS8. The ratio of pyrite to chalcopyrite is roughly 2033,

DaHa M i

This section consists of angular fragments of voleanic
ash similar to that described previously from the 90' depti.
The largesst of the fragments messures roughly 10,0 m.m, across
and many of them have developed a marked schistosity, apparently
a local effect duc to shearing. -

The rock has bean necemented by giderite which forms
approximately 758 of the total mineral content of the specimen,
Minor gquantities of guartz and chlorite have: been introduced with
the slderite and form veing and discrete particles onclosed in
this mineral,
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Pyrite, the only opague mineral present forms smsll .
irregular sreas, the mzjority of which: are randomly distributed
throughout the fragments of volcanic ash, A minor amount only
is present in the carbonate.

D,D.H, M 200!

The rock in this section consists of extremely fine
grained sericite and guartz with a subordinate amount of chlorite
and. hydrated iron oxide, It contains veins, subhedral crystals
and irregular masses of carbohate, probably calcite, which have:
Bheen: introduced subseguent to a very low grade metamorphism which
has imprgssed in the rock a faint parting in two directions at
10 to 15~ to each other, The more marked of these two partings
has been filled with later introduced carbonate and chlorite.,
the latter mineral tending to line the edges of the veins and the
caleite to fill the centres. The subhedral crystals and
irregular masses of calcite range up to 0,65 m.,m. zcross and are
dis tributed rendomly throughout the section. Occagional small
grains of opazgue mineral Pre in evidence, ranging up to 0.04 m.m,
aeross., The rock is a ferruginous volcanic ash.

- DaD.H,_ M !

The section corntzins fragments of brecciasted tuff and
muds tone recamented by oalcite, which contains opague minerals,
Fragments of tuff range up to greater than the width of the core
and congist of angular fragments of quartz‘(0.06 to 0,8 mem, )
calcite (0.04 to 0,8 m.m,) and chalecedony (0,06 to 0,8 m.m,) in a
metrix of chlorite and hydrated iron oxide, Llso present in the
section are sngular fragments and tongues of a very fine grained
rock whieh: consists almost entirecly of chlorite. Individual
minerals: cannot be determined because of the extremely fine graine-
size; 1t appears likely that the rock was originally = sandstone
which has Been chloritised by the same agency which introduced
the chlorite into the m=trix of the tuffaeeous rock, The
carbonata cement is entirely calcite and forms veins varying
up to 9.0 m.m. @eross in which are imdividual crystals measuring
14O m,m, akcross, '

The polished section shows. the only opague mineral to
be pyrite, which oecurs: as émall subhedral to euhedral crystals
ranging from 0,0l m.m, to Q.25 m.m, across, These crystals are
concentrated along the edges of the calcite veins in contact with
the counitry rock, although some glight diffusion has allowed a
small quantity of pyrite to he deposited in the rock fragments
themselves.

DaDoHa M.9 211!

This rock consists of fragments: of gquartz and sericite
forming an average grain-size of 0,02 m.m, which are se¢t in a
matrix of chlorite and hydrated iron oxide. It has a faint
parallel arrangement of the sericite flakes which imparts to it
a slightly, schistose appearance in thin section. & variety of
olay mineral is present which could not be identified; it forms:
irregular graing averaging 0,08 m.m. across which show the
typical semi-opague asliteration product.

Thin veinlets containing chlorite, quaprtz and calcite
cut aeross the section in two directions: at 60~ obviously follow-
ing clegvages imposed by some slight stress., Small grains: of
opaque mineral are regularly distributed throughout the section,
heving an average size of 0,04 mem,, I
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The polished section shows the opague minerals to be
pyrite and! ehaleconyrite in the rates: 0f roughly X0:l, Pyrite
forms: subhedral crysziails and irregular arees varying up to 0,18
mem, arranged prircipally im ths form of veinlets, although
small engular pyrite grains: are distributed randomly throughout
the section, Chalcopyrite forms irrcgular masses moulding
' pyrite and has probably Been deposited after this mineral,

Gonclusiion: '

No basic rock type s observed in the foregoing
examination, although Zragments of plagloclase fsllspar in the
section from D.D.H, M,6 90" inmdicate the breaking up of a
basic rock type. The widespread introduction of carbonate and
chlorite: and their associated sulphides could indicate the proege
ence of a basiec intrusive phase close to the: drill holes, but
as both these minerals cculd Be derived from other sources this
minereiiwation: nust be taken s an indication only, '

So far in the examination of rocks from this: Prospect
no actual basic rock typc has been seen; I'would be grateful
if @ specimen of the basic rock could be sent up for examination
80 as to establish its identity for use in further investigations,
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Report 15 I 2nd October,‘1956.
PETROGRAPHIC DESCRIPTION OF COUNTRY ROCKS FROM
THE HATCHES CREEK AREA.

by
J.K, Lovering,
Nos, 2 NORTH CROSSOUT, 206' LEVEL
The: dark grey handspecimem is fairly homogenous.

~ Recrystallised irregularly-shaped grains of gquartz,
oligoclase, biotite commonly altered to penninite, and accessory
gphrene, epidote and magnetite, are intergrown in a hornfelsic
texture,

Patches of guartz and feldspar showing myrmekitic inter—
growth. indicete relict phenocrysts. Lccumulations of green
biotite, clinozoisite, sphene and magnetite are common in the
rock; the same minerals are found in veins.

The original rock was probably an acidic igneous rock;
there is a very slight possibility that the rock might have been
a conglomerate but this is very unlikely. Lfter metasomotism
and recrystallisation the rock is: now an oligoclase—guartz horre-

felse.
No. 3 E_DRIVE 206' LEVEL

Typical fine-grainecd country rock.

This- homogeneotss Tlack handspecimen is fine-grained and
consists of grains about 0,3 mm, in diameter of guartz, biotite,
and penninite. Clear anhedrasl recrystallised guartz grains
are surrounded by small flakes of biotite and muscovites. Larger
biotite grains, commonly containing pleochreoiec haloes, have been
partly reconstituted and are lepidoblastic in texture,

. Patches of penninite replacing biotite, occur throughout
the rock, - Magnetite and tourmaline are accessory.

‘Oracks in the rock are filled with biotite, penninite,
guartz and some tourmasline,

The rock has been metamorphosed and hes reached the:
biotite facies -~ introduction of matcrial probably occurred at
the same time, The original rock was sedimentary - rclict
lamination can be seen; the former shaly sandstone is now &
iotite~guartz hornfels. '

No. 5 DELLA LODE 206' LEVEL.
Typical coarse-<grained country rock.

The biack:homogeneoué.hanﬁspecimen'has & hornfelsic
texture combining greins about 1-2 mm, im size, of quartz, feld-
spar, biotite, sccondary minerals and accessories.,

. fluartz grains are commonly reecrystallised; quartz-ortho-
clase micrographic patches are eommon, Oligoclase is scen as
patches in quartz. Buhedral grains of plagloclase have been
completely altered to sericite and epidote. Orthoclase, with
guartz and as euhedral grains, has been kaoliniscd, .
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Small rccrystalliaed grwinSaof biotite cluster into the
space of former large. gﬂalns. Pleochroic haloes around zircon
grains occur in biotite and in corundophilite which replaces:
biotite,

Ferrohas tingite, & greenish-yellow to blue~greon
plecehroic amphibole with a small negative optic angle, contains
globules of gquartz in a sieve-like texture and has probably
been reconstituted from brown-=yecllow hornblende, recmnants. of
which are surrounded by ferrohastingite.

Megnetlc gr91ns are irregular in shape. Apstite is
LCCCSE OPYe

The rock, a guartzerich amphibolite, is: probably the
result of metamorphism of @ rock of the composition of a diorite,

With no field data, it is impossible to guess at the
origin of this rock,

No, 6 SOU'I‘H' CROSSCUT 206! LEVEL QLIGOCLASE-QUARTZ HORN

The black handspecimen is a fine—grqined.homogeneous
quartz-rich rock,

Quartz, oligoclase, muscovite and biotite occur in a
fine=grained hormfelsic rock. Zircons in biotite, apatite
needles and grains of magneti*e, are the accessory minecralss,

The original rock was probably e sandstone; metamorphism
es resulted in the partiel recrystallisation of most grains.

No. 7 200" WEST OF MAIN SHAFT IN COSTEAN.

The porphyritic handspecimen is very weathered,

Shattered grains of guartz, iron ore and pseudomorphs
of ferromagnesians lie im a groundmass of reerystellised guartz
and iron ore. ~

Buhedral and shattered pseudomorplis of some: ferromagnes—
ian mineral, consist of sericite, fine guartz and red flakes of
hydrated iron oxide. ‘

The rock may have been « quartz-‘mnhlbole,pomphyry but
it has been.exten51vely sheared and this specimen is extremely
wea:thered.

No.9  8' PIT APPROX. 100' WEST OF MAIN SHAFT.

The compact red handspecimen is fine-grained and homog=
grreous; and extremely weathoraed,

The rock consists: of fine ragged grains of gquarts in «
matrix of hydrated iron oxide, Through the rock are guartz
veins containing rutile ncedles, and a vein of iron ore surround—
ed by & zone of hydrated iron oxides,

The rock has been metamorphosed and has probalbily been
deformed; 1t may have been an acid volcanic, & grenophyre,or an
gplitea,
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No. 12. LOABT QORITER.

.The grey handspecimen is fine~grained’andlin thin section
has a hornfelsic texture in which grains of gquartz, biotite
and muscovite are intergrown, .

The rock is & guartz-mics hornfels and could be derived
from sediments: or volcanicg, Tieid workers consider the rock
to be part of @ series of volecanices im which case the original
rock was an acid volcanic,

No, 1h. BRANGEN'S LEASE

The reddish weathered handspecimen appears to be porphy-
ritic in texture,

Pseudomorphs: of about 2 mm. in diemeter lie in a: ground-
mass of fine quartz, red flakes of hematite and sericite grains.

The pseudcmorphs consist of radially-oriented quartz
grains: clouded with sericite grains and rimmed with hematite
flakes.

The rock was an acid volcanic or porphyry.

Now 15 BRANSEN'S LEASE.

The porphyritiec handspeecimen has numerous guartz pheno-—
crysts up to @ half inch long in a fine-grained grey groundmass.

The quartz phenocrysts are seen to be accumulations: about
2 mm, in size of recrystzllised quertz grains, which represant
former phenocrysts which comprised LO% of the rock,

The groundmass is an interlocking mass of fine reeryst-
allised grains of quartz, phlogopite and hematite particles.

yritic acid voleanic, and is now

The rock was @& porph

recrystallised,
No. 16. FROM_DUMP_OF INACCKSSIBLE SHAFT

COPPER SHOW MINI

The fine-greined homogeneous hand speecimen has been
extensively sheared. ;

Pine recrystallised grains of biotite and guartz arc the
mein constituents of the: rock, A few muscovite grains psoudo-
morph feldspar grains. Locumulations: of biotite are probably
pscudomorphing a former ferromagnesian mineral, ‘

The rock is now & pica schist and is probably sedimentary
in origine.
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Noes 17 WEST DRIVE, WATER SHALPT, HIT OR MISS,

Typiocal country rock,
The handspecimen is black and porphyritic,

Blas tom~perphyritic guartz grains (10%) showing ewvidence
of stress during metamorphism, sericitic pseudomorphs of former
feldspar phenocrysts (5%§ and biotite pseudomorphs of former
ferromegnesian phenocrysts (7%) lie in & groundmess of recryst-—
gllised graine of guartz (55%), biotite (5%) and soricite (20%).

The rork was & por ritic acid voleanic,
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