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INTRODUCTION .

This record contains the petrographic and
nineragraphic work by the staff of the Bureau of lineral
Resources Laboratory, which has not been prepared for
publicaticn or appeared in Burceau Records elsewhere. The
reports were completed during the quarter October to
December, 1958, and are arranged in chronological order;
each report is headed with its title, file number, and date
¢ completion.

The geological officers responsible for the reports
are: W.,B. Daliwitz, W.W.B. Roberts, X.R. Walker, and
W.R. Morgan.

The reports for this quarter are of rock and
nineral descriptions, and they need no elaboration; an
indication of their contents can be gained from the titles
in the conitents. The original presentation of the reports
have been modified only slightly, where necessary, so that
each nas a title, an introductory and a concluding paragraph.
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1. DESBRIPTION OYF MWO SPECIMENS KROM

‘CORE NO. 10, B,M.R. -5, GIRALIA, CAR-

.NALVOA‘BASIN WESTRIN AUSTRALIA ¢ by
W. B, DALIVIITZ .,

¥ollowing are brief descriptions of two speci-
mens from 2385 feet to 995 fest, core No. 10, B.M.R. 5,
Giralia, Carnarven Basin, Western Australia,

CO

a

The Tirst specimen, from the upper part of the
core, is a fine- graﬁped somewhat prorous, dark grey rock
nonualnmo a vein of corase, yellow calcite, which is
separated fiom the black roc& by a pnale buff vein about
fmm. wide. A vein of the psle bufl R m1nora] also traverses
the dark grey rock et right angles to ivs Jjunction with the
calcite vein.

The dark grey rock consists almost entirely of
rudely spherical massss of oqu co loured siderite (or
other iron--bearing cerbonate) whose size ranges from
0.04 mm. to 0.16 mm., the average being 0.10 to 0.12 mm.
Some of these carbonate bodies have a suggestion of a
spherulitic or psrt-spherulitic structure, and all show
irregular or wavy extinction. ‘there the spheres are con—
tiguous they tend to be polygonal in outline, butl most are
separated by thin films or small pockets of brecwn, almost
isotropic material containing minute grains of hydrated
iron oxide and scattered flakes of a green, chloritic
mineral. The brown material is probably clay, but may
possibly be chamcsitea :

Prrite ocours ae accessory grains throughout the
rock, whive i3 probably best described as g clgy_ironstone.

The velin seprrating the clay ironstoné from the
yeliow calcite consists o1 & icon~-bearving carbonahe which
is very much less deeply colourel? ithan thel iun the
spherules. The veln has a pronounced ~ovz giructure,
and crystals witn sharply-pointed terminastions prQjec t
into the cesicite.

The second specimen, from the lower part of the:
core, L8 & C.ay-ironsione 31nlla to that Jjust Jdescribed,
but is notably more frisble and porous, The component
'spherules' wsre slightly smaller, and their shapes are
highly Irregular- A few minute grains of qrarts sra
scsttered through the slide. The material which is iutep-
~+1T181 DCumsen {he carhonate-bodies is generally much
lighter than thew in the pI@VlOUS1"—deSCf1bed specimen;
1t appears to be largely chloritic, and mey be chamosite.
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2nd October, 1958,
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0. PETROGRAPHY OF TWO SPECIMAENS FROM

DIANOND DRILL CORE KO, 2. YARDALUNMIA,
HOTOMG IO ToiR SITE — BY W.R. MORGAN.

D.D.2. YARRAIUMIA =8'2". Proposed site for the Molonglo
River ¥eir, Yarralumla,

Hand Specimen. The rock has a lignt grey, fine-graincd
groundmass which encloses numerous coarse phenocrysts.

The latter are composed of rounded guartz, tabulsr felspar,
and a dark ferro-magnesian mineral. The specimen is cut
by veins of calcite.

Thin Section. The specimen has numerous bdhenocrysits
enclosed by on exceedingly fine-grained, holocrystalline
grounamass. The latter appears 1o consist of sericite

and chlorite, with some quartz, and opague dust. The
phenocrysts range between 0.06mm. and 6 mm. in size.

Quartz forms anhkedral, rounded and partly resorbed crys-
tals, showing some cracking, and undulose extinction.

It encloses minute, opague narticles, either ss “clouds",
or as sub-parallel lines. Albite phenocrysts form sub-
hedral, rather tabular crystals, now almost completely
sericitized. some indistinct trsces of carlsbad and
albite twinning may be seen, while its refractive index is
less than that of Coanada balsan. A biaxial positive figure,
with 2V=85° was obtained. An extinction angle measurcd on
a section normal to the X-bisectrix showed a composition of
Anb. Green chlorite forms flaky, prismatic crystals,
which appear to pseudomorpvh biotite, and it occurs as
irregular veins cutting the rock, or sometimes surrounding
sericitized albite as a. fringe. It is pleochroic :

L = very light fawn-green; Y = light green; Z = green;
absorption : < Y<X. It gives a negative interference figure,
with 2V=00, 'he biro-fringence = 0.002. Very often
ilmenite, decomposed toe leucoxene, is present in irregular
messes lying along the cleavage traces. Some nontronite
is associated with chlorite.

Ilmenite and ieucoxene occur as small, irregular
masses throughout the rock. A Tew coarse, nrismatic
crystals of agpacvite are present. A little zircon,
occurring as small prismatic crystals with pyramidal termi--
nations, may be seen. Calcite cuts the rock in a few
thin and irregular veins.

An estimation of the percentage mineralogical
composition of phenocrysts is:- sericivized albite 50;
quartz = 25; chlorite = 20; the remainder = 5.

The rock is a dacite or granodiorite porphyry,
depending on whether it is extrusive or intrusive.

D.D.2., YARRATUMIA LO'Q". DProposed site for the Molonglo
River Weir, Yarralumla.,

Hand Specimen. The groundmass of this specimen is a grey-
green and the ferro-magnesian phenocrysts are stained with hy-
drated iron oxide: otherwise the rock is similar to that at 58'7"

Ihin Section. In texture this rock is similar to the pre-
viously described specimen . The mineralogy is also closely
similar. The main difference is that nontronite predominates
over chlorite as an alteration product of biotite, and in the
veins cutting the rock. Some apparent xenoliths of a possible
quartz-siltstone are present, surrounded by a rim of nontro-
nites, The rock is ogain a dacite or granodiorite porphyry.
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3, DAAMINATION O# A SAMD CONCINTRATE

PROM NBELLIEL CREEK, 17 MITsSS EAST OF
PINE CRELEK, N,T, -~ BY *. M. B. ROBERTS

The concentrate, submitted by C.E. Prichard of
the Darwin Office gave 3000 + C.?P.lM. on the Austronic
B.G.R.I., ratemeter. “his activity was thought to be due
to a minersl in the sample containing radium.

The concentrate was examined under the micro-
scope and found to consist of zircon (some iron-stained),
cassiterite, quertz, hydrated iron oxide, a black mineral,
probably ilmenite, and e brownish black mineral which
could not he identified immedistely.

The concentrate was exsmined in the X-ray
spectrograph and the princinal elements were Fe, Ti,
Z2ry, Th, Hf, Sn, Mn, Cr, trasces of U, and some rare earths
in roughly that order of abundance. This confirmed the
presence of zircon, cassiterite, and ilmenite, and showed
the radiocactivity to be largely due to thorium.

The brownish-black mineral which could not be
identified was separated from the concentrate by hand
pickin:; under the wmicroscope, The resultant separate
was examined in the X~ray spectrograph and it was found
to be composed of the following elements, in order of

abundance: th, ¥e, ¥V, Ir, Ho, Gd, Nd, Yb, La, Dy and Sm.

The mineral was hard, brittle end gave an orange

browvn nowder when crushed for analyvsis. The elemental
composition could be that of either thorite or thorianite,
(Si not detecichie by X-roy spectrography) . However,

thorianite gives a gr=enish black powder whereas thorite
gives an orange-brown powdcr, and this latter mineral is
also given as containing a largei gquantity of ¥ and Tr.

In view of the fact that wuranium is present only
in trace amounts (probably the usual guantity associated
always with thorium) it is improbable that radium would be
the source of radioactivity, as over 1,000 grm. of uranium
element contains only O0.34 mgm. of radium. Rather it can
be stated that thorium or its radiocsctive decay products
are the casuses of the radioactivity in the specimen.
Thorium, itself weakly radioactive, loses an alpha particle
to give mesothorium I which has the longest half-life of the
thorium decomposition products (6.7 years), this short
half-1life would only allow a very minute gquantity of this
element to be present, but due to its extremely high
radioactivity it could be responsible for the activity of
the sample.
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6LE/1
s BEAMITATION SPECIMENS
BY A,

fripyad SR

Specimens of white to ©uif coloured phosphate
rocks form the base of a pnhosphate depou;f on Bollana
Island, British 3olomon Islands Protector:te were
submitted by W.C. White for identification of the

mineral constituents. “herevar posciblo The minevals
were identified by l-ray Jdiffiraction  cbuat i oy - o
of collophane, microscopio ident inuuu¢un oL Ly Wwas

possible, because of the cryptocrystalline nature of this
mineral.

Sample No. Minerals.
L53 Collophane, some calcite and crandallite.
260 Collophane, some crandallite, very iittle
calcite.
276 Collophane, some fluor-apatite.
3L7 As 276
528 Tricalcium phosvhate of Whitlockite tyvpe.
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5. PETROGRAPHY Q¥ CORE SPLCIMENS fROM
MEDA NO. 1 VOLL, KIMBERLOY DISTRICT,

WinSTH uN AU””R@LIA - BY W, B. DATLWITZ

Following are brief descriptions of cores from
Meda MNo. 1 Viell, Kimberley District, Western Australia :

Meda No. 1, Core No. 25, 8685~869L°F

A fine-grained to medium-grained greenish grey
rock with a noorly developed, wavy, irregular cleavage,
Small grains of brassy sulphide are scattered through the
rock,

In thin section the rock is found to consist
of approximately equal amounts of guartz and chlorite
together with & livtle sulphide and sphene, Most of
the sulphide is probably pyrite, though some pyrrhotite

7 be also present.

Quartz grains interlock closely, and chlorite
-+ intergrown with quarts in such @ way that it is obvious
that the rock has been completely recrystallized, leaving
no sign of original sedimentary features. The chlorite,
probably a variety of penninite, is light green and has
anomalous brown interference colours, though normal
colours are visible in a few places; in favourably
oriented sections it is pleochroic from light green to pale
buff. A very rough alignment of the long axes of the
flakes is noticeable.

The rock is a Quaritz—chlori .schist.

Meda No. 1., Core No. 25, 8685'-3694' (Bottom of Section)

A pale yellowish greyv medium-to fine-grained rock
Jith a rather poorly developed cleavage which makes an
angle of about U5° wyith the length or ©thz aore.

In thin section the rock is seen to consisi of
quartz (60%), chlorite (35%), and dolomite (5%). Zircon,
apatite, and needles of a mineral with very aigh R.. and
strong D.R. (possibly rutile) are accessory. There im
suggestion of parallelism of the long axes of the quartz
grains, but the effect is sxaggerated by the presence of
abundant flakes of chlorite. The chlorite is a colourless
variety which is uniaxial or near-uniaxial positive, and
has a D.R. somewhat lower than that of gquartz. It is most
likely the variety clinochlore.

The dolomite occurs as a rather irregular network
of short veinlets measuring up to about 0.25 mm. in width.
One set of these veinlets is parallel to the cleavage, and
another makes an angle of about 70° with the ¢leavage:
however, quite a few veins cdo not conform to either of
these directions.

The rock is a chlorite-guartz schist.

Meda No. 1. Core No. 26, 87LL'-8752",

A medium-grained, light greyish green rock showing
51gno of a very rough cleav age, and containing irregular
veins pockets of white to Off-Whl ;¢ dolomite., These bodies
of dolomite measure up to several millimeters in width.
Weak HCl reveals the presence of o little calcite.
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In thin section the rock is found to consist of
dolomite, quartz, greei chlorite, and sericite in decreapsing
orderr of abundance. Accessory minerals are, leucoxene,
rare green tourmeline, and very rare pyrite.

Origiﬁally this rogk appears to have been 2
chlorite-~-cusrtz schist similar to that represented by
the uppsr navt of Core No. 25, Meda No. 1 well, 86&5' to
8694 ', though it may also have contained a good deul of
feldspar, which has, in some places, (presumably) laen
replaced by dolomite, and in others by sericite. The rocs
as a whole has been irregularly cdolomitized.

The roclk shows distinct signs of strain and
contortion; deformation appears to have taken place befor
dolomitization. wvidence for this contention is provided
by the presence of exivremely pronounced strain shadows in
guartz enclosed in and marginal to dolomite-rich parts of
the rock; 1f dolomitization had precefedshearing the
dolomite would have shown signs of directed stress, and
the gquartz would have largely been shielded from its
effects by the less competent dolomite.

Dolomite has renlaced all of the major cons-
uents of the rock, but quartz, as is probably to be
ected, was the least amenable to replacement; grains

.. this minersl remain, to the exclusion of all others,
even where the rock has been most strongly dolomitized.

The long axes of quartz grains show g very marked
parallelism in lightly cdolomitized parts of the slide.
iflakes of chlorite sre, of course, oriented in the same
direction. )

Aggregates of fine~grained sericite presumably
represent original feldspar. Coarser sericite, found
especially in one small part of the slide, shows a remar-
keble parallelism of growth, snd has most probably replecac
chlorite during hydrothermal activity.

Many of the small tourmsline grains have almost
perfect crystal outlines, and it seems almost certain thas
this mineral has been formed by oncumatolysis.

Because of intense dolomitization this rock has
lost almost all trace of zlesvage. It may now be des-
cribed as a dolomitized sericite~chlorite-quartz schist.

General Remarks

To consider guite objectively the evidence pro-
vided by these rocks, it is not possible to state with aay
degree of certainty whether they represent Archaeozoic,
Proterozoic, or even Lower Palacozoic sediments. Although
no metamorphism of Laver Palacozoic sediments has been
noticed in the outcrops nearest to Meda No. 1 well, it is
probably not impossible that rocks of that age have been
locally metamorphosed. However, whatever their age, the
gsignificant point arising from the examination is that tae
observed degree of metamorphism, though apparently (but
not necessarily) low, precludes any possibility of finding
petroleum lower down in the section, unless the metamor-
phosed rocks are part of a block raised by overthrust or
reverse faulting.

¢
3
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€. BXAMINATION OF A SAND SAMPIE -
BY . B. DALLVITZ

A sand sample was submitted by H.B. Lloyd-
Owen on 12th September, 1958, for examination.

Apart from a few small obviously extraneous
angular metallic grains, and some dark green to black
fragments, the sand consists of virtually pure quartz.
Probable pyrite (iron sulphide) forms part of one grain
of the small sample submitted, snd inclusions of a blaci:
mineral can be seen in a few grains with the aid of a
lens.,

Light to dark grey grains which stand out from
the glassy bead-like grains naking up the bulk of the
samp le were found, on microscopic examinstion, to be
gquartz also. The darkest of these grains was crushed,
and its colour was found to be due to ebundant rod-like
inclusiona of a mineral which could not be identified
on account of its small gransize. The lengths of
these inclusions range from about 0.0014 mm. to 0.0
mm., and their widths from 0.0007 to 0.0014 mm. Less

12

dark grains contain fewer and even more minute inclusions,

The grains of which thic sand is composed are
extraordinarily well rounded, and of remarkably uniform
size. Most of the grains tend to be gnherical in
outline, and the size of such grains ranges between 0.77
and 0,92 mm., the average being 0.35mm. Some elongated,
more or less oval grains are vnresent; three of these
were measured and found to have the following dimensions:
1,08 x 0.72 mme; 1.13 x 0.77 mme; 1.23 s 0.56=-0.77 mm.

e do not know off-hand where a virtually
pure quartz sand consisting of such uniform and well-
rounded groins can be found in Australio. It is possitle
that some of +he Botany windblown sand may be suitab.e.
surthermore. sand from a deposit on the River Murray
in Douwlh lustralia has been used by the C.S.I.R.1'. in
posgwwur rears for making standard test-bars of «on~
crete.
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EXAMINAT ION OF BEACH SAND

7.
SPECT.iiNS FRO: NORTH WEST OF VANTI:MO.
By W.R. MORGAN AND W.M.B. ROBERTS.

Speciimens nJ beach sand P102A and P102B
from locations 3 miles and 10 ailles H.W. of Vanimo
raspectively, were sunmitted for examination by
J.E. Thonpson on 4th July. 4 representative sample
of each has besn taken by W.R. iorgan, and examined
ilcroscopically after electromagnetic separation.
The following estimated rercentages of the minerals
present were obtained:

P102A

Opaque !inerals

(Bxcluding Jagnetite Zircon icnazite Rutile Other Tot s
Mlagnetite) Minerals
[
8746 7.3 0.4 0.1 Trace 4.6 100.C

The "other minerals'", in order of abundance, are:-
calcite, staurolite, pyroxene, hornblende, quartz, with
traces of spinel and garnet.

P102B

Opaque Minerals

(Excluding iagnetite Zircon “onazite Rutile Other Tot:zl
Magnetite) Minerals
87.9 6.9 Trace Trace Trace 5.2 100 C

The "other =minerals', in order of abundance, ares-
feldspar, calcite, garnet, quartz, epidote, spinel, with
traces of biotite and staurolite.

Three of the more highly magnetic fractions
(excluding magnetite) from each sample, all being concen-
trates of the opaque minerals, were submitted to W.M.B.
Roberts for X-ray spectrometric examination for chromium
and titanium. It was found that a considerable amount
of the former was present, with much smaller quantities
of the latter. It is therefore suggested that th=
Opaque mninerals consist mainly of chromite, with ainor
ilmenite. Microscopic examination confirmed this con-
clusion, although it was not possible to find the
relative amounts of the two minerals.
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24th October, 1958.
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8. EXAMINAT IONS OF SLIGHTLY RADIO-
ACTIVE CONGLOMHATEH SpEC IMENS FROM
NOKTH-EAST CF HALLS CREEK, WESTERN
AUSTRALTA BY W.B. DALLWITZ AND
Woul.B. ROB-RTIS .

L specimen of slightly radioactive conglom-

‘erate from 22 niles N.i. of Halls Creek, Western Aus-

tralia, was submitted for examination by Dr. N.H.Fisher.

The matrix of the rock is grey, sandy and
medium-grained, and contains quartz pebbles measuring
up to about 1.5 ci. across. Limonite-staining and
limonite encrustations in cracks and in cavities are
visible 1in places. The specimen was tested for
radicactivity and, in the most radioactive party,
counts fluctuated between 80 and 140 per minute
(average 110) against a back-ground fluctuating between
40 and 100 c.p.a. (average 70). Radioactivity is,
trus, about 1.5 tiines background; this order »f
activity obviously makes it rather difficult to
determine its cause.

In thin section the pebbles were found to
consist mainly of veln quartzi; some of them contain a
little potash-feldspar, probable acid plagioclase, and
nuscovite. L few pebbles of fine-grained, siliceous
sedimentary rocks are also present.

The matrix consists of grains of quartz
measuring up to about 2 mm., very fine-grained sericite,
abundant black iron ore (mainly magnetite - see oelow),
fine quartz grains, accessory chlorite, hydrated iron
oxide and leucoxene, and rare apatite, feldspar, and
pinkish (?)zircon (uniaxial positive). The sericite
has probably been derived from argillaceous material
by low-grade metamorphism.

All except the smallest quartz grains in this
rock show pronounced strain shadows.

Quite a few octahedra of mnagnetite were noted.
The presence of these suggests that the iron ore has
been formed either by metamorphism (of a ferruginous
sediment) or by metasomatism. Certainly the magnetite,
in its present state, is not of direct detrital origin,

" because numerous gralns and octahedra of this mineral

have grown into the detrital quartz grains. Both
metamorphic and metasomatic processes may have been
responsible for the formation of the magnetite.

X-.ray spectrographic analysis (see below)
showed that radiocactivity is due to thorium and not
uranium, but no separate thorium mineral could be dis-
tinguished. It is quite possible that the thorium is
assoclated with one or more of the iron oxides.

Thorium has an affinity for iron in sedimentation and

probably in lateritic and oxidative weathering generally
(c.f. ifadigan's Prospect, Bynoe Harbour, N.T.). Separ-
atlons carried out on powdered rock by gravitational and
magnetic methods did not achiceve any useful increase in
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radioactivity in any frection; out then, the original
radiocactivity was so low that it would have been diffi-
cult, with the ratemetcr used, to be sure of any sugges-
tion of an increase 1n a small fraction of the rcck.

A portion of the sample was ground to -100
mesh for X-ray spectrographic analysis, which showed
that the slight radiovsctivity is due to thorium; uo
uranium in quantity detectable by this method is
present . Vanadium snd chromium are present as strong
traces.

In polished section the rock is seen to con-
tain a fairly high prorortion of iron oxides - mainly
magnetite, as irregular grains and octahedra, some
irregular grains of hematite, and patches of hydrated
iron oxide. The magnetite is showing extensive alter-
ation to martite, which forms an irregular lattice along
the octahedral cleavage of this mineral-. Some hematite
nas a well developed lamellar twinning which may be the
result of some post-depositional stress. If this is
s0, 1t would indicate that hematite was an original
constituent of the rock. Whether or not the magnetite
is of metamorphic origin cannot be determined from the
examination of this specimen. The rock 1s a stressed
magnetite-bearing pebble conglomcrate.

The question of possible leaching of uranium
from this specimen has been raised. As uranium could
not be detected by the X-ray spectrograph it must be
assumed elther that any uranium that was present has been
completely leached out or that no uranium was present in
the first place. The specimen appears, in most parts, to
be sufficiently fresh to preclude absolutely the possibil..
ity that uranium has been entirely leached out. In fact,
as 1s well known, secondary uranium minerals are commonly
found in rocks that are very strongly weathered. As
this rock is only slightly weathered, it must be con-
cluded that the absence of uranium is an original feature.



Iy

125

30th October, 1958.
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9. _PETROGRAPHY OF DOLERITES FROM
SILLS ADJACENT TO THE GOLDEN DYKE
&VD ASSON FORMAT TONAL BOUNDARY AND
FROM THN #ASSON FORMATION, NORTHERN
TEREITORY . BY W.R. #IORGAN.

The specimens D1 to D3 and D6 are from g sill
near the boundary of the Golden Dyke and siasson Forma-
tions, and specimens v4 and D5 are from the ilasson Form-
ation. They were submitted by J. Hays for petrographic
descriptions.

Del. Sill close to the Golden Dyke/iMasson formation
boundary

Hand Svecimen. The rock is medium to coarse-grained,
hypidiomorphic and basic. It contains a pale, grey-white
felspar, which occurs as rather tabular crystal; shiny
black amphibolc forms subnedral, prismatic crystals.
Anhadral grains of quartz are present. The weathered
surfaces are stained by hydrated iron oxide.

Taniy section. Thoe specimen is holocrystalline, mediun
10 coarse-gralned, and non-porphyritic. It is fairly
equigranular and hypidlomorphic. Some infillings of
secondary mincrals are present. An estimation of the
percentages of wmlnerals present is:- actinolite, with
ripidolites 505 albite: 303 quartz, with myrmekite:
10; opidote: 5; leucoxene, apatite, calcite and
pyrites: 5.

Actinolite occurs as subhedral, prismatic
crystals, occasionally showing sub-ophitilc ralations to
felspar. It i1s faintly pleochroic, with X= colourlesss
Y=7= very pale green: commonly tne colouration deepens
at the crystal margins. Length slow, ZAC = 19°9. It
is blaxially negative, with 2V= 750, while birofrin-
gence = 0.026,

Commonly a chlorite occupies irregular arecas
enclosed in actinolite. It is pale grsen, ahd almost
isotropic, with a birofringence of 0.002. It is bi-
axially positive, with 2V = 3°. The refractive index
is, very approximately, 1.61 (i.c., rather less than
that of apatite.) In habit, the mineral tends to be
fibrous. The optical proporties agree with ripidolite,
in Winchell's (1951) classification. From the textural
position of ripidolite, it seems possible that it is the
alteration product of an original pyroxene, made over to
chlorite after the process of uralitisation had halted.

Quartz occurs interstitially to actinolite and
felspar. Tabular arcas, enclosed by quartz, appear to
consist of a myrmekitic intergrowth of quartz and fel-
spar - thesec arcas sometimes enclose corroded felspar
crystals. In other places, corroded felspar 1s sur-
rounded merely by quartz. Hence, at a possible late
stages there appears to have been reaction between
quartz and felspar.
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Commonly, the felispar is strongly saussuri-
tized, but some fairly clear crystals are present.
These show rather indistinct mulitiple twinning, this
often appears to be absent in crystal centres. Its
refractive index 1s less than that of Canada balsai,
while 1% 1s blaxlaily positive. An extinction angle
measured on a section normal to the X-bisectrix shows
a composition of An3y (approximately), hcnce the felspar
is albite. Two laté stasze reactions may be noted hercs
albitization, and saussuriltization. The saussuritiza-
tion appears to have been subsequent to the felspar's
rcaction with the quartz, from textural evidence, while
the albitization was completed prior to this.

Euhedral, tabular crystals of epidote are
present, commonly associated with actinolite. It is
colourless, and biaxially negative, with 2V = 859,
and has a birofringence of C,020, these two facts
indicating an iron-poor epidote.

Interstitial masses, of werious size, of
leucoxcne are present.

Apatite occurs as small acicular crystals
normally enclosed in quartz and albito: a little is
partially encloscd by actinolite and chlorite.

Calcite occurs in irregular pockets as a
secondary m@mineral . Pyrites also occurs as small
pockets, sometimes associated with calcium.

The rock ig an albitized, uralitized and
saussuritized guartz dolcrite.

D.2 locality as Da.1]

Hand Specimein. On a fresh surface the rock is seen to

be medium to coarse-grained. basic, and hypidiomorphic
equigranular. It consists of a grey-cream felspar, which
is present as roughly tabular crystals; black hornblende,
which appears to have a greenish chlorite assOciated

with it; and anhedral crystals of quartz. Weathered
surfaces are brightly stained by hydrated iron oxidc.

Thin Section: In texture the specimen is holocrystalline,
medium to coarse-grained and non-porphyritic. It is
hypidiomorphics and rather irrequigranular. The
mineralogy is very similar to that of specimen D.1, and
an estimation of the perccntages of minerals present:-
albitc: 303 actinolitc, with ripidolite: 453 quartz
with myrmekite: 15:; leucoxene, apatite and pyrites: 5.
The textural relations of the minerals to each othir are
also similar to specimen D."., cxcept that the actinolite
tends to be more fibrous, and that ripidolite occurs
interstititially as well as in association with actin-
olite.

The felspar was found to be albite, an ex-
tinction angle on a section normal to the X-biscctrix
showing a composition of Anq. The crystal on which
measurement was made is surrounded by a quartz-felspar
myrmekite integrowth, and is partly corroded. The
crystal, 1.05 mam. long and 0.22 @un. wide, is surrounded
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by a very thin rim of quartz, 0.007 mm. thick, con-
talning no felspar. This, in turn, is surrounded by
a zone varying between 0.07 and Ooeé ma. thickness,
consisting of dendritic growths of fcelspar enclosed 1n
quartze. The felspar growths are 0.007 mm. thick, and
may, in places disappear, leaving small blank arcas of
quartz.

Quartz, in the rock, is normally intorstitial
to the remaining minerals, enclosing small, very aci-
cular necdlcs of apatits. However, at one point a
veln of quartz, varying between 0.12 and 0.4 um. tanlckness,
cuts the rock. VWhere 1t cuts a quartz graln in the rock,
the grain and vein arce in optical continuity. The
quartz of the veln glso encloses numerous needles of apa.
tite, similar to those cnclosed in the rock quartz. The
apatite is rarely enclosed 1n any of the other mincrals
in this specimen, or in D.1. Quartz sccms, from these
points, to be a late stage product of the rock, and
formed interstitially, as well as cutting the already
solidified rock as a vein.

The rock is an albitized and uralitized
guartz dolerite.

Do3. Locality as D.1

Eand Speecimcen. On a fresh surface this rock is socn to
bc greenish and basic. It is mediun to coarsc-graincd
and hypidiomorphic. It contains amphibole, felspar,
quartz, with some chloritc and pyrites. The wcathcred
surfaces arc stained with hydrated iron oxide.

Thin Section. Texturally, the rock is medium to coarse-
grained, non-porphyritic, hypidiomorphic and rather in-
equigranular. The mineralogy is again rather similar
to that of D.1, except that actinolite is slightly uore
grcenish, with X= colourless; Y= palc olive; Z= very
pale green, sometimes tinged with blue. An estimation
of the pcrcentages of mincrals present 1s:- actinolite
with ripidolite: 4035 albite: 40; epidotes 10;

quartz: 55 leucoxene, ilmenite, apatite and pyrites: 5.

Certain textural differences fromn the previous
two specimens are apparcent. Firstly, there is less
quartz prescnt: with this, there 1s no development of
the myrmekitc quartz-fclspar structure. Secondly,
rather morc cpidote is prescent, forming somewhat inter-
stitial granular aggregates. The epidotc, on furthor
cxanlnation, was found to be zoisitc: 1t has parallel
extinetion, with e bilaxially positive figure, 2V = = 35%:
birofringence = 0.010.

Very occaslonally, small irrcgular arcas arc
ciclosed within actinolite, containing a mineral with
a largc extinction angle, and having a refractive index
grcater than thaet of actinolite, but less than that of
zoisite, The mineral is possibly pyroxene.

Tlmenite occurs, like leucoxene, as inter-
stitial masses. Only small amounts arc prescnt, in-
variably in part altcercd to leucoxenc.

The rock is an albitized, uralitized and
partly saussuritized quartz dolaritc.




D.6. Locality as D.1

Hand Specimen. The rock is a groenish grey, mediuwm to
coarse-grained basic containing tabular, greyish fol-
spar, black amphibolc and greenish pyroxene. Very
small amounts of quartz are presecnt. The rock teads
to be slightly porphyritic. The weathercd surfaces
are stalned by hydrated iron oxide.

Thin Section. Texturally, the rock is medium to
cosrse-grained, rathcr inequigranular, hypidiomorphic,
ané non-porphyritic.

The spcecimen is secn to contain the following
percentages of mninerals:- tremolites 3035 enstatite and
augite: 25; felspar (and its alteration products): 353
quartz: 55 lcucoxene, pyrites and apatite: 5.

Byroxene occurs as prismatic crystals, scen
10 be in various stages of alteration to tremolite.
Enstatite has parallcl cxtinction, and is biaxially
positive, with 2V about 70°. Its birofringence is
low. fLugite has ZAC = 45%; while it is bilaxially
positive, with 2V = 50°, °~ Its birofringonce = 0.024.
Tremolite is colourless, occasionally very slightly
tinged with green. It occurs as rather long, fibro-
prismatic crystals, or as veins of varying width around
pyroxcne crystals. ZaC = 1609. Its birofringence = C.025.
Biaxially ncgative, 2V = 759,

Fresh felspar is present in small quantitics.
Its refractive index 1s less than that of Canada balsai,
and multiple albitc twinning is present: from these two
vague facts, 1t appears to be albite, or sodic oligoclase.
The small amount of felspar left shows partial altcration
to sericitce, kaolin and gzoisitec. Certain arcas in the
slide consist of a rathcr fine-medium grained agglowmer-
ation of sericitc and zoisite crystals, sometimes cn-
closing tremolite and e colourless or faintly greon
chlorite. The scricite and zoisite and precdominant in
these aggregatesy and arc possibly 21l that rcmain of
the rock's fclspar. The chlorite appears to bc ripi-
dolite, It also occurs in conjunction with tremolite.

Quartz occurs sparsely as interstitlial nasscs,
often enclosing necdles of apatitc, and, in places,
tremolite. Leucoxene forms tabular to interstitial
grains, sometimes cnclosing ilmenitec. A 1little pyritoes
occurs, cnclosed in quartz.

The rock is an albitized, saussuritized, and
uralitized cnstatite-bearing doleritc.

D.4. Dyke in the .lasson Formation

Hand Spccimen. The rock is very finc-grained and
porphyritic, the phcnocrysts being small (up to 0.5 an.
lcngth), and composcd nostly of felspar. The ground-
mass 1s dark and basic. The specimen breaks with a
sub-conchoidal to rough fracturc.

Thin Scction. In texturc the specimen is holocrystalline,
very fine-grained, and porphyritic, the phenocrysts

being fairly sparse, and the larger attaining a sigze

of 0.5 mmo. The groundmass is hypidiowmorphic, and

fairly equigranular.
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The phenccrysts consist mostly of albite,
with some actinolite. Albite forms anhedral to sub.-
hedral crystals, tending to a tabular shape, with somne
sign of corrosion. Its refractive index is less than
that of Canada balsam, and it 1s biaxially positive.
Some indistinct multiple twinning is present. Actin-
olite forms vaguely prismatic crystals, and is pleo-
chroic from pale olive to pale green. It appears to
be partially chloritized. In addition to albite and
actinolite, some masses- (of phenocryst size) of leucoxene
occur, also soime anhedral grains of hydrated oxide.

The groundmass consists of minute, rather
tabular crystals of felspar, with subhedral crystals
of amphibole. Ilakes, and interstitial grains of a
greenish chlorite are present.

A very rough estimation of the percentage of
minerals present is:. felspar: 55; actinolite and
chlorite: 405 the renainder: 5. The rock is an -

. actinolite spilite, or an albitized basaltic dyke-rock.

Do.5. Dyke in the sasson Formation.

Hand specimen. The rock 1s dark and basic, and is
medium-grained, with a hypidiomorphic, rather equi-
granular texture. Sparse phenocrysts, only slightly
larger than the groundmass, may be distinguished.

The rock contains greyish felspar as tabular laths,
and dark amphibole. A 1ittle quartz and epidote may
be seen. The weathered surfaces are brightly stained
with hydrated iron oxide.

Thin Section. Texturally, the specimen is holocrystall-
iney, medium grained and rather equigranular, and is
slightly porphyritic. It is hypidiomorphic.

Felspar forms subhedral, rather tabular
crystals, which are strongly sericitized and kaolinized,
making determination difficult. However, it has a
refractive index greater than that of Canada balsam,
and a biaxially negative, with 2V =  85%, was obtained
from one crystal. Extinction angles on a section nor-
mal to the Z-biscectrix on another crystal suggested that
the core 1is Anpn, while the edge 1s Angg - these figures
should be regarded as approximations, because of the
altered state of the felspar. Albite twinning is
present. The few phenocrysts in the rock are coiposed
of felspar.

Actinolite forms subhedral, fibro-prismatic
stubby crystals giving the impression of pseudomorphing
pyroxene. It is pleochroics- X = colourlesss Y = very
pale olive greens Z = very pale grecen. Length slow,
ZANC = 259,  Its birofringence = 0.022. It is bi-
axilally negative, with a large 2V.

Rather tabular crystals of clinggzoizite arc
present. Theg are colourless, and bilaxially positive,
with 2V=80°-90°, They have low birofringence.
Clinozoisite may occur as single crystals, or as small
clustersy, with several somewhat intergrown crystals.
Occasionally associated with this mineral are small
pockets of interstitial to poikilitic felspar; this
mineral, as opposed to the labradorite described above,
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is absolutely fresh: it shows pericline twinning. 5
and gives a bilaxially positive figure, with 2V = 857,
It was not possible that the mineral 1s albite.

Quartz has anh occurrence similar to that of (?) albite,

Biotite, occurs as subhedral flzkes enclosed
by actinolite. It is pleochroic:~ X= very pale brown;
Y=7=1ight fawn-brown. It aprears to have formed from
actinolite,

Small granules of black iron are scattered in
the groundmass: apparcently both ilmenite and magnetite
are present, as thelr alteration products, leucoxene
and hydrated iron oxide, may be seen. Acicular
needles of apatite are enclosed in quartz.

An estimation of the percentagze of minerals
in the rock is:- labradorite/bytownite: 40; actinolize
with blotites 505 the reaainder: 10. The rock is a
uralitized guartz doleritec.
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10.  FETROGRAPEIC DESCRIPTIONS OF
SEDTMENTARY SPrCIuBNS RO A SHAFT
AND ITS5 ENVIEONS AT MT. MASSON BY
WoR. MORGAN.

The specimens S1 to 55 have been submitted by J.iays
for description.

Sel. Shaft at .it, iasson

Hand Specimen. The rock is fine-grained, with a slightly
lrregular slaty cleavage cutting the bedding at right
angles to the latter's direcction. The bedding is shown
by alternating light and dark grey bands, which have
thicknesses ranging between 0.5 cm. and 3 cm. Round

to cubic-shaped cavities are present, having an average
size of 0.5 mm.

{
Thin Section. In texture, the rock is fine-grained, and
has a rough mineralogical lineation approximately peralle'l
to the rock's clceavage.

The darker bands consist of 35% carbonaceous
material, 35% sericite (with some chlorite), and 30%
quartz and felspar.

Carbonaceous material is present as ainute,
somewhat irregular granules, strung out in lincs, paralle.l.
to the rock's cleavage. Sometimes the grains are cen-
closed in the other ainerals. Sericite and chlorite
form flakes which have a fairly general orientation, but
showing a slight tendency to be lineatcd in a direction
slightly oblique to the direcction of the strung out
carbonaceous material. This may account for the slightly
irregular cleavage described in the hand specimen.

Quartz and felspar form granular grains, somctimes
elongated in the direction of the cleavage. The felspar
is possibly albitc: it has a refractive index less than
that of Canada balsam.

The lighter bands contain wmuch less carbon-
aceous aaterial, only about 5% being present. The
reuaining minerals are similar to those in the darker
bands, but present in greater quantities.

Several square-shaped cavities were noted in
the seetion; these werc probably, at one timc, occupied
by pyrites. Very often a vein of sericite or quartz
is present on the surfaces of the cavities. A 1little
hydrated iron oxide 1is present as small blobs in the
rock.

The rock 1s carbonaceous slate.

Se2. Shaft at it. ilasson

Hand Specimen. The rock is fine-grained, and is doi
inantly light grey, with two thin dark bands, one 0.5 mm.
thick, the other being 3 mm. thick. The latter grades
into the pale naterial on the side away from the first
band . 4 rough cleavage is present, cutting across the




19.

bands . Grains of pyrites are present, some forming
clusters clongated in the direction of cleavage,

Thin Section. The specimen is fine-grained, with a
rough lineation of the micaceous minerals in the dir-
egctlon of cleavage. The darker bands of the hand
specimen contain carbonaceous material, wiaich is
practically absent in the lighter layers. In the
latter, about 30% of the rock consists of small,
rounded flakes of a greenish brown biotite, which is
very slightly pleochroic. Lbout 45% of the rock
consists of minute, rather tabular flakes of secricite.
'he remalnder appears to consist of granular quartz,
sonmctimes elongated in the direction of the cleavage.
Some grains of quartz are rathcer larger than the
general groundmass; herc, the mica flakes arc wrapped
around them. Occasional very thin guartz-rich layers
are prcesent, running parallel to the banding. These
layers tend to be discontinuous, and are sometimcs
represented by a line of "balls'™ of quartz grains.

- A 1ittle micro-faulting, possibly an ilncip-
icnt false cleavage, 1s present, running in a dircction
at right angles to the slaty cleavagc.

The rock is a glatc.

Ses3. Shaft at &, iasson

Fand Spccimen. The rock is very fine-grained, with a
slaty clcavage cutting the lithological layering at an
angle of approximately 35°. The spceccimen consists

for the wost part, of dull grcenish grey material, con-
taining tarce laycrs, from 2 to 4 mm. thick, of darkcr.
carbonaceous natoerial. Numgerous cube-shapcd cavitics
are rresent, but no pyrites was scen.

Ihin Section. The spccimen is fine-grained, with a
cleavage imparted to it by sub-parallel arrangecment of
the micaceous mineral, and by lincs of carbonaceous
material. Sericite occurs as rather tabular flakes,
mostly with parallcl lincetion, though sowme have a

morc¢ randoi orientation. Grains of quartz are prcsecias.
In the darker bands, about 40% of the naterial present
is carbonaceous, arranged as strings of granules, Or as
continuous lines, parallel to the cleavage. Soie
"lines' of hydrated iron oxide arc prescnt. L little
milcro-faulting, at right.angles to the cleavage, may
be sech. The rock is a glate.

Se4d. iMary River

Hand Spccimen. The rock is exceedingly fine-grained,
with a fine cleavage which is parallel to the bedding.
Stratification is marked by altcrnating rcd and yellow
laycrs, the former being 5mm. thick, the latter 2-3 .
thick. Numerous cavitics arc present on the weatherod
surfaces of thc red bands; these arc alaost certainl:
places from which pyritc has been raemoved.

Thin Section. The specimen is fine-grained, and con-
sists of hydrated iron oxide, scericite, quartz and ve:v
small amounts of chlorite in the red layers, whilc in
the yellow bands, hydrated iron oxide is practically




absent ., The red boeds have 35-45% of 1ydratud iron
oxide, which occurs as small granulces and scalcs. In
both types of layer, sericite occurs as simall, tabular
flakes, mostly orientated parallel to the cleavage;
quartz occurs in smaller quantities as rather angular
grains, often clongated parallcl to the clcavage.
Several "cubic!" sheped cavitilics may be Sccinl, some
being lined with quartz showing pressure shadows:

the sihadows were probably formed around pyrite.
Section S44 shows several apparent composite grailns

of quartz, elongated parallel to the cleavage: it

is possiblc that the quartz fills old cavities.

The rock is a banded ferruginous sletc.
The concentration of hydratced iron oxide in certain
hands 1s probably due to the oxidation of pyrites.

S.5. Five miles west of Jt, .asson

Hand Specimen. The rock consists of a somewhat friable,
fine-grained greyish-white material which has a poor
clcavage. This cncloses pe bbles wihich run in a layer
at a dlrcctlon approximately 70° to that of the cleav-
aga. The pebbles umcasure, on the average, 10 .am. by

5 ma. and arc elongated parallel to the clcavage, while
the clcavage itself is 'wrapped around'" the pcbbles.
Approximately 5 mm. thickness of rock next to thc
weathered surfacc 1s quite hard and not friable.

Jhe thin section is cut at right-angles to both the
cleavage and the pebble clongation.

Thin Ssction. The specimen has a finec-grained, inequi-
granular, groundiass of angular fragaents, enclosing
rather rounded pebbles. 4 clecavage 1s impartoed to

the groundmass by the preferrcd orientation of sericite
flakes.

In the groundmass quartz occurs as excceccdingly
angular grains showing sharp corncrs, and, frcquently,
concave surfacces, the general aspect being that of a
tuff. Quartz grains tcnd to be clongated yarallel to
the bedding (i.c., the pebblc band), and thercforc
inclined at a large angle to the cleavage. Scoricite
foras long strcaky flakes. Streaks of hydrated iron
oxide are proscent, running parallel to the clecavagc.

ilost of the rebbles consist of (2)tuffaceous
metorialy quartz and (?)fclspar are present, forming finc,
highly angular grainsj some chlorite occurs° (°)Fglspar
is cloudy with alteration products, and has a highcr
rcfractive index than that of quartz. Onc pebble con-
sists almost entirely of rather equidimensional greains
of ouartz, and its constituent grains arc rather more
coarsc than those »f th@ other pebbles. The pebble
nas two prolongations, making it an oval shapc. The
prolongations consist of LlOﬂgctud7 parallel and rather
intergrown plates or rods of quartaz. The trend of
¢longation 1is oblique to that of the clcavage, although
the tips of the prolongetions have bgen turincd ncarly
parallel to it, as though the pcbble had bosn rotated.
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Thin veins cut irregularly across the rock,
and contain (?)fluoritc. This aineral has a very pale
pink colour, and has a negative rofringence, witn high
relief. It is isotropic, The vein cuts the quartz
pebble described above, and it appears to be associated
with finely granuler, intcerstitial cepidote which lies
elther side of the vein in the pebble.

The rock appears to be a roughly cleaved

S

largely consisting of 1atcerial similar to that of the
grounduass, but probably reprcsenting felsitic lapilli
of the¢ samc composition as thc pulverised lava making
up the ashstone.

ashstone containing a band of lapilli tuff, the fragmcnts
T

e e Y i i wmager s
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11.  PETHOGRAPHIC DESCRIPTIOIS OF
ROCKS FROM ChRU.VALE HOAESTHAD,

WESTHERN OULLNSLAND BY K.R. WaLiDR.

Specimens 3727 (1) and (2) collected adjacent
to Chuavele homestead, Cloncurry, by Z.K. Carter, are
described below.

Specimen 3727 (1) is a pink-grev and fine-
grained rock with an aphanitic groundmass in which pink
felspar and hornblende grains can be recognized.

The distribution of slneral grains in the thin
section shows a rude parallelism, particularly the large
norablende grains which occur in o granoblastic base of
quartz, felspar (microcline and acid plagioclase),
noranblende and accessory iron ore, sphene; apatite and
epidote. Iron ore grains also conform roughly to the
directional arrangenent of the other minerals. Apart
from hornblende set in the groundnass, large grains of
sode felspar also occur. Lenticular aggregates in
which microcline (unaltered) is mingled with plagzio-
clase (altered) possibly represent veining. 411
sineral grains in the rock are xenoblastic, and grainsize
in the base averages 0.05 mm., whereas the larger horn-
blende and felspar grains measure between 0.5 and 1 .
The parallel distribution of mineral grains may corres-
pond to original bedding plenes.

4 most distinctive feature of the rock is the
rough orientation of the long axes of the hornblende
grains. These grains are in two sizes, O.1 ma. 2
0.3 mm. and 0.5 to 1 am. The parallel arrangeilent
does not appear to result from a stress effect, as
208t of the grains are poikiloblastic, the inclusions
being groundnass ainerals. dornblende shows X =
light yellow-green, Y = grass-green =and Z = blue-green, i
XLYLZ.

. 1

Guartz grains measure up to 0.1 am. =2nd con- A

stifute nost of the base. The xenoblastic grains are 3
granoblastically develored with lesser amounts of aicro- |
cline, clouded plagioclase, hornblende, and iron cre. é

The felspar is mostly a potash variety.
Jicrocline (0.02 to 0.1 @a.) grains show typical grid-iron
twinning. They are mostly s.aall and fresh whereas
soda felspar forms large grains (up to 1 mm.) and less
costnonly sagll grains (0.05 mmn.) in the bhases The
latter felspar contains albite twin lamellae whose
noxinum extinction approached 15° indicating & coaposi-
tion of 4bgp Ang as the R.I. 1s less than that of
Canada balsam. The albite greins show a turbid brown
alteration that is partly flecked with sericite flakes.
This suggests that elither differential alterationn of
plagioclese has occurred as coupared to nicrocline,
or that the rock shows the effects of polymetaaorphisii.

RIS NP PRCURCS P SRR L
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Iron ore grains (0.1 mn.) are discrete or
associated with sphene, both showing a roughly linear
distribution of parallel bands. However, there are
other larger grains (0.3 mm.) scattered throughout.

Jinor constituents are apatite, epidote,
and sphene.

4 visual estimate of relative abundance of
iainerals can only be very approxiaate. Quartz 55%,
microline 15%, hornblende 15%, albite 10% and iron
ore 5%

The nature and possible genesis of the rock
1s discussed below.

Specimen 3727 (2) is not unlike (1) but it
is light grey and shows only pink felspar crystals in
an aphanitic base.

The thin section is not distinctly banded as that of
(1) but contains the same mineral constituents.
However, only plagioclase forms large crystals which
Mmeasure up to 1 mm. The base consists of xeno-
blastic grains of quartz, microcline, and hornblende,
and subordinate sphene, iron ore, and apatite. The
base 1s granoblastic and grains average O.1 mum.

Quartz is the 20st abundant mineral and grains
range from 0,02 and O.1 mm. in size. It constitutes
most of the base. Other minerals 1in the base include
microcline that can be distinguished from plagioclase
ahd quartz rarely by twinning but more commonly by 1ts
freshness and negative relief. The plagioclase is
albite with an R.I. approximately equal to that of
Canada balsan. Large grains in the groundmass aeasure
up to 10 ma. and show turbid brown alteration which is
sufficiently intense to obliterate twinning in nearly
every grain.

Hornblende forms only equidimensional grains
in the groundmassj; 1t shows a rudely banded distribu-
tion. In this respect it is similar to the distribu-
tion of iron ore and sphene. Hornblende shows X=
light yellow-green, Y = olive-green,and 7 = dark
blue-green, X{Y{Z.

The minor constituents are sphene and apatite-
Both rocks 3727 (1) and (2) are plagioclase-hornblende-
microcline-quartz hornfelses: they are probably
products of metasomatic alteration of impure
(calcareous) cuartzites.

One cannot confidently distinguish between
rocks of igneous and metasomatic origin on the basis
of two hand specimens. Careful selection of a
suite of representative specimens would be necessary,
upon which detailed studies could be carried out.
Furthermore, the relevant field information is re-
quired. The following interpretation of the petro-
genesis of &pecimens 3727(1) and (2) must be accepted
with caution, uore particularly because the author's
views are biased by the results of studies on rocks
from the Duchess area which appear to be similar.
Following the study of the rocks from Duchess, and
similar rocks from other areas in the North-western
Queensland region (Carter, Brooks & Walker, in prep-
aration) it was shown that wmany rocks which have the
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appearance of acid volcanics in hand specimen can be
demonstrated to be quartz-felspar and felspar-
hornblende porphyroblastic rocks interstratified with
calc.-silicate rocks of the Corella Formation or with
strata of the Argylla Formation.

Petrographical examination of specilmens
3727 (1) and (2) shows no tangible evidence that they
had an igneous origin, and possibly they are similar
in their field occurrence to the previously studied
rocks. Evidence at Duchess suggests that potash
netasomatism followed soda ametasonatismy the petro-
graphy of specimens 3727 (1) and (2) would support
this interpretation. If these rocks are poly-
metamorphic it appears that the plagioclase porphyro-
blasts developed first and that subsequent meta-
somatic alteration (mainly potash) was responsible for
the development of microcline and the alteration of
the original plagioclase.

Three other features of these rocks suppori
a metasomatic origin for them:

(1) Quartz is unusually abundant for an igneous
rock. Furthermore, no relict igneous
structures or minerals have been recoghized.

(1i) A4lthough mineral grains in the rock commonly
have a linear distribution and a directional
arrahgement, it seems unlikely that these
features were caused by stress as the base
of the rocks is granoblastic and the horn.
blende porphyroblasts are poikiloblastic.
These are features which more commonly
reflect the effect of the thermal factor
in metamorphism.

(iii) The directional trend of uineral grains,
especlally those of hornblende and iron ore.
is probably best explained by suggesting
that the bands reflect original bedding,
particularly lime-rich and iron-rich
layers.
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12+ PLTROGRAPHIC DESCRIPTIONS "OF ROCKS FROM
THE WI. HARRIS. AREA, NORTHERE TERRITORY

by
K.R, WAILKER

Six thin sections of grenite and five thin sections
of hornfels have been exsmined for J., Hays, Mines Branch,
Darwin.

The thin sections of hornfels (1 o 5) were cut from
specimens collected between 6 inches and 200 yards from the
contact against the Cullen Granite in the Mt, Harris ares,

The remaining specimens (6 to 9) are of granite and specimen
10 of fine-greined granite, which have been collected in the
granite between 6 inches and 250 yards from the same contact.

Specimens 5 to 9 sre of flesh-coloured to light
grey, medium~grained rccks, They show felspar, quartz and
small flakes of biotite evenly distributed throughout. The
thin sections are allotriomorphic granular snd each hass a
fairly wide range of grasinsize between 0.5 and 3 mm, They
contain alkall felspsr, plagioclase, quartz, biliotite and
accessory iron ore, zircon, and saussurite in some cases.
Graphic 1ntergruw+h between gquertz and microcline occurs
in & number of places, and the guartz grains in such occurrences
mey be mostly in opticel continuity. Some of the perthitic
microcline ferms phenocrysts measuring ap to 10 mm,

Microcline (0.5 to 1 mm, and some grains up to 10
mm, ) is the most sbundant mineral, Much of it forms large
grains that are cracked and show undulose extinction, Grid
iron twinning is common and siight perthitic intergrowth also
occurs, Such intergrowth is commonly depicted by turbid brown
alteration, Alserstion of microcline is not as extensive
as that of plagioclase and tekes the form of patchy brown
clouding.

The plagioclese (CG.5 to 2 mm) “orms mainiy hypidio-
morphic gre1ns, most of which are zoned and twinned. However,
many greins ere heevily sltered and show flecks of sericite
amongst the turbid bvrown slteration product. The few little-~
altered gzoned grains indicate that there is not a wide range
in composition: two determinaticns on Carlsbasd-albite twins
gave the composition as Ab72An28-

OGuartz (0.5 to 3 mm) is evenly distributed throughout
and is next to microcline in abundance. Large grains are
broken by fine cracks and trensgressed by grains of small
inclusions; extinction is generally undulose.

Biotite flakes (0.5 %o 2 mm) are pleochroic from
straw~yellow to chocolate-browrn, Riotite is the only coli-
oured mineral except for rare chlorite that hss been derived
from bilotite alteratiorn, Small pleochroic haloes in the
biotite flskes surround possible zircon greins, Lenses of
a zoilsite-like mineral commonly occur in cleavage traces,

Magnetits forms rare grains. Alteration products
of protahle allanite can be sSeen in some of the specimens of
granite,

A visusl estimate of the relative minersl sbundance
indicates 30-40% microcline, 25-35% guartz, 15 to 20%
plagioclase arnd 5 to 15% biotite. These rocks are alkali



grenite in which slight differences may be attributed mainly
to slterstion by westhering. :

Regerdiug specimens 7 snd 7A., specimen 7 shows
slightly greater alterstien “han 7A, but in the specimen
supplied there is no ferruginous meterisl present, other then
very minor staining along cracks in some grains.

On the other hand the fine band represented by
specimen 10 contains mecre abundsnt plagioclsse, However,
alteration has discoloured all the plagioclase grains turbid
brown, snd a determination of composition is impossible.

The thin scection contains glomeroporphyritic petches of
quartz and less commonly microcline and plagioclsse in an
allotriomorphic grenular groundmass. The grainsize in the
groundmass ranges from 0,5 to 2 mm, and glomeroporphyritic
patches measure up to 7 mm. across. Groundmass minerals
are microaline, plaglioclase and qusrtz, which occur in
approximately ecqual smounts and also bilotite. Small biotite
flskes (0.2 to 1 mm) show greater alterastion to chlorite than
those in the cosrser~grained granite, but other character-
istics are the same, The fine-grained granite is probably

a related, but possibly 2 slightly more soda~-rich phase of
the granite described ehove,

In some of these six granitic rocks (specimens 6
to 10) the retio of potssh felspar: plagioclase may be high
enough for the rocks to be termed adsmellites; however,
micrometric anslyses would be necessary to be sure of this
point.

Specimens 1 to 5 represent pert of the metamorphic
surecle surrcunding the granite, They include qusrtz-
felspathic rocks (4 & 5) and pelitic hornfelses (1 to 3).
Specimen 3 is partly ferruginized, Although specimens L &

5 are from outcrops adjacent to the contact, they do not show
as distinetive metamorphic alteration as the pelitic rocks
which are more remoteliy placed with respect to the same
contact.

Specimens 1 to 3 come from between 200 yards and
10 feet of the contect and chow the effects of contact alter-

ation egeinst the Cullen Granite, They are indurated fine-
grained, grey rocks flecked with mica, In some rocks large
grains of iron ore (1 mm) can be recognized. Specimen 1 1is

finely banded end % has & ferruginous crust surrounding a
weathered buff micaceous rock,

Specimen 1 is a finely banded sericite-biotite-
quertz hornfels in which seams of fine iron ore grains and
the direciionzl arrsngement, or banded distribution, of bilo-
tite flakes give the thin section s banded appearancse., The
grainsize averages O.1 mm, but a few pyrrhotite grains
measure 0,5 mm. and some flakes of muscovite reach 0.4 mm,
Green tourmaline is a rather uncommon accessory. The
developmernt of indistinet spots up to 2 mm., in dismeter is
apparent in the groundmass, and these probsbly represent
the incipient deve.opment of a metamorphic mineral, possibly
cordierite, However, the spcts, although optically contin-
uous, contain myriads of small inclusions of groundmass
minerals,

Specimen 1 1s a thermslly altered sericite-hiotite-
gquartz hornfels which 1g eiither in the greenschist or albite-
epldote~amphibolitie facies.,

Both specimens 2 & 3, which come from outcrops
50 yards and 10 feet from the contact are hornfelses, However,
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5 48 parvly lron-staired a2nd the red-~brown mseterial formed
iasiudes granulieted and fractured mineral grains from the
pody of ths rock, Evidently the iron-rich solutions ex-
prolited & fracture and permeaied its walls that were partiy
shearcd and granulated,

Thin szcuion of specimen 3, including the iron-
stained gorticn, consists mainly of muscovite, andslusite,

quariz a1d iron ore, Tne grainsize of minerals in the base,
name.Ly guarty end mnicas, average O.1 mm,, whereas andalusite

Torms OO“prVODJJLLQ up to 2 mm, end is polkiloblestic,
Inclusions are mairly guartz and less commonly iron ore,

Iron ore forms smell grains (0,1 mm), some of which form
grroups ., The rozk is a muccovlteAguartz~andalusite hornfels

Trhe twlz section of specimen 2 1s not unlike that
of % but it also conteins sbundant cordierite snd biotite.
Botn cordier L and andalusite sre porphyroblastic snd measure
between 1 & <, 5 nm; they are strongly polkiloblastic. In-
cLus.lons are mein Lv groundmass minerslsy iron ore inclusious
ere not es abundent, J»7 28 large, in the cordierite as in the
andusasite, wiereas vlotite i'laskes form inclusions in
cordlerite but are more common between the andslusite and
cordierite porphyroblasis,

15
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fxon ore is mostly evenly distributed throughout
as sme L] greins (0.4 rm) but includes a few lerger grains
(0.5 mm*. The vucek is a biotite-ondalusite-cordierite-
muscoviue norufe-s.

The pwese we of muscovite 1n both specimens 2 & 3
in conjunction with andalusite and abundaent cordierite in the
case of 2, and =2i.sc textural features of each, suggest that
these rocks sre in the smphipolite facies of thermal me tamor--
phisam,

it ens 4 & 5 were both ccllected 6 inches from
the graniie contact, These are quartzo-felspathic rocks
which contain 'g@hly r“aruds lesser smounts of felilspar,
bilotite aud sudoerdinete musccevite, iron ore and sphene, There
mayv arso Ve some smalill inter sultlaL cordierite grains, The
groinsize range G, tbe 1.5 mm, Biotite flakes and
smeli iwon ove re surung out in g series of nsrrow
roughly pavalie!

Many ©i the guartz gresins are fractured end cracked
snd show urdulcse exlinction, Grains rsnge betweern 0,2
and 1.5 m ead hey sre poorly sorted and subangular but show
some reconswitvtion of grsin mergins,

Werspar forms grains up to 2 mm, but most of tne
fersnathic materiel is interstitisl to the quartz graeins. It
is mostly a2litered eund shows 2 turbid brown eolouration., The
brovn aiteraticn preduct is flecked with smgll sericite
flakeg, Pogsibly some of the larger acid plaglociase grains
are derived nv felzgethizatior of the sediment by the grasnite
ad raceut 1o L% foruact. These grains have lrregulsr mairgins
and commeuly- eontaln inclusions of quartz snd rarely muscovite.

The rint .te is & red-brown variety snd flskes
gverege atout O, "mn. The presence of some pale golden-
brown minersl sszuzisted with biotite may be a chlorite
derived from She wliovite by alterstion,

There sz nothing distinctive about the metamorphism
of “ihese rocks, but probably they are of compsrable grade t¢
thet showr by specimen 3, Specimens L snd 5 are guartzo-
felspathic rucks.
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1%. PUTROGRAPHIC DLRSCRIPIIONS OF ROCKS FROM
LT VICEOR FROS SPECT TCRATVANTYY
SATAMINT TUNINSULL, RULO ALkBA, AND TANBU
B..Y T P R.C.

98901

Hand Specimen. The rock has 8 very fine-grained, greenish
metrix enclosing meny phenocrysts composed of felspar and its
glteration products, and epidote, The phenocrysts have an
average measurement of 1-5 mm, though some sre as large as
3mm,

Thin Section. The specimen is very porphyritic, and has a
holocrystelline, very fine-grained granular groundmass enclos-
ing the phenocrysts which are coarse and hypidiomorphic., The
rock shows incipient hrecciation, and has & meshwork of cracks
in places, along which late minerals have been deposited,

The groundmsss consists mainly of minute tabular
felspsr crystals, the crystsl margins commonly being somewhat
sutured, Some sericite flakes are admixed, and s little
granular quartz is present, The grain size ranges between
0, 00%mm, and C,O01mm,

The size of the phenocrysts ranges between 0. 08mm
and 1.25mm g8 seen in the section, The majority consist of
tabular, strongly sericitized plagiozlase, probsbly oligoclase.
It hes indistinct albite end carlsbed twinning, and 1its
refrective index is approximetely eguel to that of bhalsam.

It is biaxially negative. The remsining phenocrysts are
pseudomorphs of boih emphibole and pyroxene, the outlines of
basal sectlions of both minerals being seen, The alteration
products of these minerals consist of epidote, chlorite snd
(?) tale, Epidote occurs @s grsnulsr to tabuler crystasls,
sometimes occupying the whole of a pseudomorph, but more
often have a thin rim e¢f chloeorite and telc, Frequently,
isolsted grains of epidote may be surrounded by flaky

or fibrous crystals of chlorite end tale, with occasional
chlorite, in any one pseudomorph. Epidote 1s pleochroic

in feirly bright yellow, and has @ birefringence of 0,055,
though some crystals are seen to be zoned, with a lower
double refraction oceurring towsrds crystal centres. Chlorite
is faintly pleochroic in spple-—-green, with low birefringence.
(?) Talec is colourless, snd occurs ss flskes and fibres of

8 similar size to the fLakes of sericite enclosed in the fels-
par, However, the birefringence is greater than that of the
sericite, elthough in cother respects it is very similar.
Hence, it 1s thought to be taic, Very often talc and
chlorite are rather intergrown, so thaet it eppesrs as though
chlorite has a high birefringeace, Quartz occurs sparsely
@s enhedral, somewhat corroded crystals.

The cracks in the vrcck sppear to bee filled with 8
fine~grained aggregate of epicote and chlori#te.

Accessory black icon ore and hydrat ed iron oxide
are present as "square-shaped" crystals in the groundmass,
and ag irregular grains ass0o1afod with the epjdotes ch]orwte
and (?) talc. Zircon and zovatite occur as sma.ll prismatic
crystals, '

The estinsted pePCﬁntqgeo of minerels irp the speci-
men is:~ oligoclase: 55, "amphibole and pyroxene": 35,
quartz: 5, the accessories: 5, The rock is & brecgisted
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quertz-bearing. seussuritized endesite porphyry (or andesite,
if the rock is extrusive).

98202

Hand Specimen, This rock is lsrgely similar to specimen 98901,
except that with the applicetion of dilute hydrochloric acid,
some resction tekes plsce, suggesting the presence of calcite.

Thin Section. Texturally, this rock is very similar to 98901,
and its originsl mineralogy, i.e., plagioclase, smphibole and
pyroxene, was probably largely similar. The main differences
are the alteration products of the minerals, I'elspar hss
been partly sericitized, and encloses irregular areas of
calcite. Several felspar crystaels have large areas which
have been altered to a colourless mass of finely divided flakes
of chlorite, this mineral frequently enclosing the two other
minerals mentioned. The felspar itself has a refractive
index lower than that of balsam, end some crystals have in-
distinct traces of slbite twinning: these facts suggest that
it is albite, It is probably altered from a more calcic
plagioclase,

Witk regard to the ferro-magnesian minerals, if the
rock is compared with 98901, epidote is seen to be a minor
product of alteration, A study of crystsl outlines show
that slteration from pyroxene and asmphibole hsve taken place,
and that the products may be grouped:-

1. After amphibole (2), The pseudomorphs consist of
dominant green chlorite, with intergrowths and grsins of
calcite, and with (?) tale forming a rim sround the whole
"erystal'.

(b). The pseudomorpha consist almost
entirely of calcite, with a rim of intergrown fleskes of (?)
talc and green chlorite, Enclosures of talc and green
chlorite also occur,

2., After pyroxene. A few large phenocrysts with the shape
of pyroxene basal sections were seen, and consisted of an in-
timate intergrow*h of colour.ess chlorite and calcite, with
some green chlorite, Some leucoxene elso occurs.

The sbove 1s rather & generslizetion, but 1t glves
some idea of the grouping of alterstion products.,

The accessory minerals include black iron ore,
leucoxene, apatite, and zircon, Apetite grows to quite large
crystals, The rock is an albitized, chloritized and carbonated
andesite porphyry, (or andesite, if the rock is extrusive).

96907

Hand Specimen., This rock is very similar in textural appearance
to 98901, Here however, the felspar phenocrysts have & much
more fresh appearance, while the epidote in the other pheno-
crysts is made obvious by s bright yellow-green colour, Some
pyrite 1s present as irregular granules,

Thin Section, The textursl chsracteristics are similar to
98907, Felspar is very fresh, only being slightly eltered
to sericite, The ferro-magnesians sre altered mostly to
epidote, some to & mixture of chlorite and epildote, Some
good pseudomorphs after amphibole are present: pseudomorphs
after pyroxene may pe present ass vertical sections, though
no basel sections were seen,

_ ’ The felspar phendcrysts sre tabular in shepe, show-
ing signs of corrosion; they have & refractive index greater
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than that of balsam, Albite sua cerlzbad twinning may be
seen, and nost of the crystsls show oscillatory zoning.

They sre bilaxially positive, with 2V = 850, An extinction
angle on & sectiorn normel to the bisectrix showed a composi-
tion of Anjy), et the crystal centre, and An35 at its eage.

Some large, rather irregular shaped masses of
pyrite occur,

The other main difference from 98901 is that the
groundmaess is rather more cosvse, Lhaving 8 xenomorphic-
granular texture,

is en gpidotized end chloritized endesite
ite, 1f the rcek is extrusive).

The rock
porphyry (or sndes

98908

Hand Specimen., The sample 1s a coarse-grained, hypidiomorphic
and leucocratic ignecus rock. It contains tabular to
anhedral white felsnar . same of whizh avopears 1o he voixililitic
arout anhedrsl to subhedrsel flakes of chlorite and biotite
Small irregulsr messes of epidote sppear to be associated

with chlorite and felspar, Some poikilitic quartz is
present,

Thin Section. The specimen is very ccarse-grained, but inegui-
granular; it is hypidiomorphic. Oligociase forms rather
tabular crystals,showing albite and carlebsd twinning. It

is slightly scricitized and ksolinized. The refractive

index is equal tou nr rather less then that of balsam, but Is
appreciably greater than that of the neighbouring microcline-
perthite, Tt is bilaxielily negstive, with 2V = 850, Extinc-
tion engles on (010) suggest a composition of Anqg. Oligo-
clese shows corroded mergins Nhere it is bounded »y microcline-
perthite; a very thin "shell' of clear albite has grown
around the plagioclase,

Microciine perthite occurs se anhedrel, interstitisl
and poikilitic crystalis ewclosing cligoclase ard the ferro-
magnesisn minerals, Exsolution lamellse of plagioclase, and
rather indistinct cross-haten multiolie twinuing are pfe%bnt

It 1s rather kaolinized,

A Zittle fresh blotlte sccurs, plzcchroic from dark
reddish brown to light fawn, It is mostly altered to a pale
green chlorite, Pseudomorphs after hornblende, now composed
of chlorite, sometimes essocisted with yellowish epidote, are
present, Epidote occurs es grenular to tabulisr crystels,
often enclosed by oligoclase,

Quartz forms enhedral, interstitial crystals;
enclosing oligoclase and the frFfu‘magﬁLSISD minersls, but
seemingly enclosed by microcliize perthite,

Some granules of pyrites are present, assoclated
with chlorite. Small irpegulsr greine of ilmenite, commonly
with @ rim of leucoxene, occul enclosed in;chlorite: these
are absent in uneltsred bioi:lte. Minm te cwuhedral prisms
of apatity ere present, enclosed in gusrtz end falspar,

. An estimation of the smcunts of mimerals present
1s: odigoclase: 543 microcliine~perthite: 2(Q%; the mafic
minerals and thelr elteraticn products: 10%; quertz: 7%;
epidote: 5%; the sccessory minerals: 2%, The rock 1is
tonslite, or guartz diorite, ’
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28910

Hond Specimen, The rock has a very fine-grained, pale grey
groundmass enclosing numerous subhedral to euhedral phenocrysts
of tebulesr white felspar and prigmatic hornblendes, The
groundmsss 1is speckled with pyrite,

Thin Section., 1In texture, the specimen has a fine-grained,
xenomorphic-granular groundmass, the average grain size being
0, 02mm: this encloses numerous subhedral to euhedral pheno-
crysts, ranging in size between 0,06mm, and much larger,
tebuler crystals measuring O.35rm by 1. 3%,

The groundmass consists mostly of grsnulsr to slightly
tabular crystels of felspar, which are partially kaolinized,
and which have a refractive index greater than that of balsam.
Traces of multiple twinning may sometimes be seen, Small
amounts of quertz are present. Hornblende occurs as prismatic
crystals, while 8 few granules of epidote may be seen,

The phenocrysts consist of plagioclase and horn-
blende, The plasgioclsse is andesine. It forms subhedrel to
amhedral, tabular crystals showing various stages of corrosion,
and is slightly altered to sericite snd kaolin. Albite and
carlsbad twinning are present, and most of the crystals show
pronounced oscillsting zoning., It is bilaxlally positive,
with 2V = 850-900, Symmetrical extinction sngles on carls-
bad twins, and an extinction angle on a section normal to the
X-bisectrix suggest @ composition of Anzg_|2.

Hornblende forms sghedral, though partially corroded,
phenocrysts, sometimes enclosing small crystals of felspsar,
Small grsnules of black iron ore sre included in some crystals,
Hornblende is pleochroic:~ X = pale olive; Y = green;

Z = degp green, slightly olive. ZnC = 219, The hirefringence
= 0,026,

Prismatic crystaels of apatite are present in the
groundmass, and enclosed in felspar, but they sre not nearly
s0 vbvious as those occurring in the more altered specimens
described above, A 1little gircon is present, Pyrites forms
irregular grains of phenocryst size, some partly or wholly
enclosing the rock's minerals,

An estimation of the percentage of minerals present
is:~ andesine: 60; hornblende: 35; the remsinder: 5. The
specimen is an hornblende andesite porphyry, eand probably
represents an unaltered version of the previously described
specimens (excluding 98908), slthough no pyroxene, Or
pseudomorphs of pyroxene are present here, If the rock is
extrusive, it may simply be called hornblende andesite.

98911

Hand Specimen, This eenrle is very similar in aspect to speci-
men 98910, the main differences being that the phenocrysts are
even more numerous, and that the rasther acicular hornblendes
show g slight flow lineation,

Thin Section. Texturally and minerslogically the specimen is
very similar to 98910, the main textural differences being,
firstly, a greater crowding of phenovcrysts, and secondly, a
rather more coarse groundmass, Hornblende and felspsr have
rather similar properties to those of 98910, The main
mineralogical difference is in the presence of epidote,; which
occurs as granular masses,; occasionally of phenocryst size,
sometimes associated with both andesine and hornblende, but
more often occurring on its own in the groundmass, commonly
enclousing groundmass grains,
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Andesine shows oscillatory zoning and commonly one
or two of the zones are sltered to keolin, or to s colourless
to very pale pink, isotropic substance which hes & refractive
index less thsn that of the andesine.

The rock is s pbrphyritfc”hornblende andesite por-
phyry (hornblexd sandesite, if the rocx is extrusive),

SG1/a

Hand Specimen, The rock is hasic and @pperently porphyritic.
It has & fine-grained, dark gre:n groundmass speckled with
white, which encloses numerous black '"phenocrysts'" of pyroxene.
The "phenocrysts'" are subhedral, and measure up to one or two
millimetres in size, A possible slickenside bounds the
specimen on one side: the surface of the rock here has a thin
coat of a black, shiny minersl,

Thin Section. The specimen has a fine to medium-grained,
hypidiomorphic and amygdaloidal groundmass, which surrounds
large pletes of augite, which ophitically enclose groundmass
crystels, The groundmess consists of tabular laths of
plagioclase, with a pale green, nesrly isotropic chlorite occupy-
ing the interstitisl spaces. Plagioclase is strongly ksoli-
nigzed: 1its refractive index is greater than that of bslsam,
and indistinct albite twinning may be seen, It 1s biasxially
positive, and some extinction angles suggest that it 1is
labradorite. As well as the chlorite, augite occurs as small
interstitial grains,

Augite also occurs as large plates, ranging between
0.5 and 2.25mm. in size, which commonly enclose groundmass
felsper laths. It is colourless, and forms, often, very
irregular crystals. It is bisxislly positive, with 2V = 559,
Auglte is often altered to a green chlorite, which ocerurs in
irregular patches in the host mineral,

The amygdales tend to be elongsted in a common
direction, They are filled with a very pale green, fibrous
chlorite, which hss its larger fibres tending to be oriented
perallel to the elongstion. . Small crystals of a brownish
green (?) amphibole occasionally occur, enclosed by chlorite.
A vein, cutting et right-angles to the amygdale elongation,
contains pale green chlorite at its centre, snd (?) montronite
on 1ts edges, Leucoxene occurs as irregular crystals in the
groundmass.,

An estimation of the percentages of minerals present
is:~ felspar: 45, olivine and augite: 30, chlorite (excluding
the amygdales): 20, ileucoxene: 5. The rock is a kaolinized
dolerite, or basalt.

SG.1/6

Hand Specimen. The rock is dsrk and basic: 1t has g fine-~
grained groundmass enclosing very small, sparse phenocrysts.
The sample is cut by irregular veins,

Thin Section. (For your informstion, the section hes been cut
rather more thinly then usual, giving apparently low bire-
fringences. )

In texture, the rock is fine-grained, hypidiomorphic
and seriste prophyritic, the smsell crystals of pyroxene being
clustered, The phenocrysts are pyroxene, either augite or
diopside. The form colourless prismatic to grsnular crystals;
it is biaxially positive, with 2V = 559, 2 C = 419,

Pyroxene is found as Small, grénular crystsls in the
groundmass, Rather fibrous prehnite also occurs in the ground-
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mess, interstitislly to the pyroxene, Very fine chlorite,
greenish or slmost colourless, may be found as a background

to the other minerals. Numerous very small irregulsr grains
of sphene, which are plsochroic in shades of brownish yellow,
are present, vccasionally, small crystals of (?) pumpellyite
{which see later) msy be seen, distinguished by their being
pleochroic from almoust colourless to bright green.

The rock is cut by thin veilns of very pale green
chlorite; +the veins appear to be interrupted by miecro-faults.
Apart from these, a thick vein with a large pocket is present,
The major psrt of the vein and pocket consists of prehnite,
which 1is colourless, with a fairly strong relief. It is
biexilally positive, with 2V = 50-60, The mineral tends to
oceur 8s cosrse, sub-radisting columnar pbodies. Small,
irregular bodies of are enclosed, An unidentified minersal,
which may be pumpellyite, occurs in the vein, It has high
relief, with s refrsctive index of 1.68 ~ 1.71, i.e., slightly
greater than thet of pyroxene, Its pleochroism is X = pale
green yellow; Y = pale yellow-green: Z = deep green, with
absorption: 7' Y. X, The estinction 1s oblique, but is diffi-
3ult to measure because incomplete and "wavy' extinciion,

'he birefringence is approximately 0,027, An interference
figure was not obtainsble. The properties mentioned agree

to & certain extent with those of pumpellyite, except for the
scheme of pleochroism: Winchell (1951) and Bloxam (1958)
state that the absorption scheme should be Y. Z<X in the former
reference, and Y, Z = X in the latter.

The rock itself appears to be an altered prehnite-
bearing basalt.

8G.15/4

Hand Specimen, The specimen is dsrk greenish biack, with
pink, irregular streaks running through it: a8 cut surface
gives the appesrance of serpentine. Smell smounts of olivine
may be seen, as may a bleck, shiny mineral,

Thin Section, The rock is a strongly serpentinized dunite:

1t consists of scattered greins of olivine sepsrated by mssses
nf lsmelliasr serpentine. Groups of the olivine grains are
seen to extinguish together, indicating that these are parts
of original crystals. The olivine is bisxially negative,
with 2V = 859, showing it to he chrysolite, Some subhedrsl
to anhdral greins of chromite are present: they are nearly
opague, showing a desrk red translucency in strong light.

— e T

Hand Specimen. The rock consists mostly of mottled-grey and
rlack serpentinous material, pertiaslly enclosing & region of
black serpentine. The mottled zone appears to be relsted
o the weasthered surface,

I'hin Section. The rock is composed almost entirely of ser-
pentine, which consists of a meshwork of "veins" of a fibrous
m-nerel pleochroic in very pale yellow-green, enclosing large
Ltamellac of almost colourless meterial which has & slightly
lower refractive index, and is biasxislly negetive, with

2V = 200, None of the serpentine minersls present have &
refractive index less than that of balsam,

A few relict grains of olivine are present. Probable
magnetite, a by-product of serpentinigation of vlivine, ovccurs
in veinlets of rchrysotile, Anhedral to subhedral crystals of
chromite occurs 1t also forms smaell granules slong the
"yeins" mentioned above. Some steining by hydrated iron
oxide was noted.
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Tnhe rock 1is serpentine, salmost certainly derived from

dunite.
5G.19/c.

Hand Specimen. Tne rock is dsrk grey, snd very coarse-—grained.
It consists mostly of pyroxene, with some greenish chloritic
material, A very indistinet "foliation" thet is spperently
present in the hand specimen 1s seen in section to be caused
by small parellel veins,

Thin Section, The specimen is very coarse-grained and is com-
posed mostly of enstatite: 1t has parallel extinction, and

is biaxially positive, with 2V = 850, Small, euhedral
"squere-shaped" crystals of chromite are sparsely scettered

in the rock, A little slteretion tuv colouriess tremolite

has taken place along numerous sub-parsllel cracks in enstatite.
The cracks are rarely psrallel to the cleavage. vther, rather
thicker veins, which aro - fower in number, occur, and

are parsllel to enstatite cleavages: these are connected to
the thin veins, and conuvain tremolite,

The rock is a2 slightly urslitized enstatite pyroxenite,

SG.19/4.
Hand Specimen. The rock is hasic sand coarse-grained, consist-
ing of serpentine. It may be scratched with a knife, snd

has a "soapy" feeling, Sesttered crystals of shiny black (?)
chromite can be distinguished.

Thin Section, The specimen is rsther similsr to S8G.19/a in
that it is & serpentinized dunite. Rather more chromite is
present along the "“veins", Anhedrsl to subhedral crystals
Of chromite are also present.
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14, PETROGR.PHIC DLSCRIPTIONS OF ROCKS
TROW TH. TROPOS D OD/N . TR SIT.

by
V.B. DiLLwITZ
Following are descriptions of two specimens collected
from the proposed Woden welr site:

Specimen No, W1, North Bank, Woden Weilr 8ite, A.C.T.

This is a brown, westhered, medium-to fine-grained,
closely~jointed rock which, on examination with s lens,
appears to have the texture of an igneous rock (such as
dolerite) rather then a sedimentary one, Veinlets of calcite
are common along the joints.

In thin section the feldspsr in some parts of the
rock is so srranged as to call to mind the texture of @
dolerite, The feldspar is albite-ovligoclase. Ferromsgnesian
minerals have been replaced largely by intermingled siderite
or other ferriferous carbonste and hydrated iron oxide, Some
pale green chlorite is slso present, Veinlets of calcite and
of pele chlorite traverse the rock- these may be assoclated
as multiple veinlets, and lenses of ferriferous carbonste may
be enclosed in the chlorite veinlets.

Red iron oxide, possibly goethite, is a minor con-
stituent, and may also be a by-product of the alteration of
ferromesgnesisrn minerals, Leucoxene represents original
black iron ore (ilmenite or magnetite),

The rock is probably an albitized snd carbonated

dolerite.

Specimen W2, North Bank, Woden Weir Site, A.C.T.

This 1s an iron~stsined, somewhst sheared, and rough-
ly cleaved rock containing porphyrltlc quartz gralnsu

In thin section phenocrysts of quaertz snd strongly
sericitized feldspar are seen to be set in & felsitic ground-
mass consisting of quartz, sericite, and subordinate chlorite.
Multiple twinning is still -visible in a few of the porphyritic
feldspsar grains, end it seems likely, judging by the rather
uniform nature of alteration products, thet the only feldspar
in the rock wes an scid plagioclase. The maximum grainsize
of porphyritic feldspar is sbout 1 mm.: small clots of brown
hydrated iron oxide sre common in the altered plagioclase.

The guartz phenocrysts have been shattered and
strongly strsined, and veinlets of cslcite have been intro-
duced slong crecks The lsrgest grain measures 5.5 m.

Porphyritic books of biotite have Tteen altered to
vermiculite, which may contain inclusions of Lydret 7 Swan
oxide and/or leucoxene.

Veinlets of hydrated iron avide are common in the

rock, and the most concentiat~i group of thiese velns“has.
ass001eted with 1t chilarito and abundant calcite, Galcite

cau Le vecopgunisad iun plzces throughout the groundmess, but



it is impossible to distinguish in meny cases between very
fine-grained calcite end sericite.
Rare apatite is the only sccessory.

The rock is g sericitized and carbonated crushed
dacite or dacite porphyry.
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18, PETROGH, BHY 'OF ROCES.PROM NO, 5 T ILING:
Tien, TUNNAL, WOUNT I94. JUIGHSL, ID

by
K.R. #ALKER

1 Hand specimen - white siliceous rock which mostly
consists of quartz but which is flecked with sericite and
partly costed with kaolin.

In the thinsection granoblastic quartz is seen to
constitute most of the rock, The grainsize ranges from 0,1
to 0.7 mm, with a few grains resching 1 mm. scross. Quartz
grains have undulose extinction. Other minersls include a
Tew flecks of mica and rare greins of zircon, leucoxene, and
lron ore,

The rock is guertzite.

2, Hand specimen - The rock is reddish purple, fine-
grained and svmewhat schistose.

The tkin section is grfanulated by dislocation and
consists of sngulsr fragmentel quartz greins between which
ceecur micaceous minerals, Fracturing of minerel grains has
determined the gresinsize, and fragments measure 0.1 to 0,3 mm,

The mechanical break-down of larger gquasrtz grains
Save rise to abundant angular fragments that hsve slight
undulose extinction.

\

The fine micsceous flskes (0.5 to 0.1 mm long) have
Low birefringence colours, mostly shades of grey, and are
probably chlorite, Within the micaceous groups of flakes
dispersed between angular quartz fragments sre mineral
pateches which may be clsy, poussibly ksolin, On the other
hand, these could also be fibrous chlorite, Much of the
chlorite is heavily stained by limonite. The kaolin commonly
shows concertina~like fourms, The only sccessory mineral is
rutile,

The rock is a mylonitic chlorite-gusrtz schist, a
product of dislocation metamorphism,

3 Hand specimen ~ the rock is & friable cresm schist
in which individusl minersls are too fine-grained to be re-
cognized in hand specimen, The rock disintegrates into s
T'ine, white, gritty powder,

The thin section mainly consists of sericite and
guarize. Guartz grains are evenly distributed throughout the
senistose base, Tourmsgline, and less commonly rutile, grains
ave liberslly scattered throughout but are unsorted, The
grainsize ranges from 0.02 to 0.1 mm. Both quartz and
chlorite appear to form veins that correspond with the
schistosity of the rock.

Sericite is the most ebundent mineral snd flakes
measure sbout 0,02 mm. long Flskes show a strong direction-
al arrsngement,

Quartz grains (0.02 to O.71 mm.) have irregular mar-
gins and most esre angular, Although distribution is fsirly
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even, sorting is not apparent, Less commonly hands of grenu-
ler gquartz suggest veining.

Becsuse tourmeline and rutile grsins sre irregular
and prismestic and have a random distribution and orientation
it is possible thet they were introduced during metemorphism.
However, on the other hand, the possibility that they sare
heavy minerals which have survived metamorphism cannoct be
entirely excluded, Grains range between 0.01 and 0.1 min.
across, The tourmaline is pleochroic from elmost colourless
to green,

The rock is a low grade pelite or guartz-sericite
schist contsining tourmsline snd rutile,

L. Hand specimen: Cream siliceous mica schist with s
white powdery surface exhibiting planes with silky lustre and
a talcy feel,

The thin section consists mainly of & mosaic of
guertz grains which have a poor grsnoblastic arrsngement,
Fine sericite flskes occur between the quartz grains; the
remaining mineral grains are tourmsline, rutile and rare
zircun and iron ore. Tourmaline 1s a green variety snd
pn eochroic from colourless to grass- green The thin section
is transgressed by grenoblastic quartz, meny grains of which
are cracked snd have undulose extinction, The grainsize
ranges between 0,01 snd 0.5 mm,

The rock is a sericite~guartz schist, but probably
is better referred to as a micaceous quartzite in which
occurs rare grains of possible hesvy mineral, Its metamor~
phism 18 compareble with that of 3 above.

5e Hend specimen: white siliceous rock costed with
fine powder, possibly finely micaceous, Slip planes are
micaceous and have a pearly lustre.

The reconstituted siliceous rock is widely grsno-
blastic as seen in thin section. FPlecks and bundies of
white mica are commun and dispersed between the irregular-
shaped guartz grains, There 1s & fairly wide range in
grainsize from 0.05 to 1mm, and this feature is shown
particulsrly by quartz.

Recrystallization and partial crushing of gquartz
hss made most grein margins highly irregular, some of the
larger grains sppesr to be composite grains whose extinetion
is petchy. Undulose extinction 1s a feature of 8ll grains,
I'ine fractures and small inclusions sre also common.

Serinmite flakes have & rough directional srrange-
ment snd measure 0.1 to 0.3 mm. long. They are falntly
pleochroic from colourless to 2 green tint,

Other grains are rare rutile and green tourmaline,

The rock is a micaceous guartzite.

B, Hand specimen: A fairly siliceous but noticeably
sheared white rock exhibiting numerous slip planes that are
striated, The wurtace Of the wnonl is costed with & white

po\]\'der which is pl‘()?’\@bl,}i fil’le],’y‘ Himnansuue Laaange the r ock
has a sovapy feel.

1he rock in thin section is not unlike 5 above, but
it can be seen in thin section that 6 is not as siliceous as
56 Texturally the rocks are similsr, but the greater
abundance of sericite in 6, which hss a strong directional



arrangement, gives the rouck a poor lepidoblastic fabric.
However, the reconstituted quartz grsins are essentially
grenoblastic, but they too hsve & rude directional arrange-
ment. The grainsize ranges between 0.1 and 0,8 mm,

. Accessory minerels include resre sphene and iron ore,

The irregulsr quertz grains are strained snd margin-
- ally crushed, and cracked by roughly parallel fractures and
contain numerous extremely smell inclusions. In meny places
crushing has completely broken down the original quartz
grains to a fine-grained mosasic (mortsr structure).

Flakes of sericite measure up to 0.3 mm, sre evenly
distributed between quartz grains.

The rock is & sericite-guartz schist,

7o Hand specimen: the rock is an extremely fine-
grained schist which disintegrstes into & soft white powder,
and which has a soapy feel. The powder may be finely
micaceous, The exposed planes of schistosity have a8 pearly
Lustre and are faintly tinted green.

The thin section consists mainly of lenses and
clots of kaolin amongst which ocour lesser amounts of quartz
and accessory iron ore. The greinsize ranges between O, 05
and 0,2 mm There are patches of false~-cleaved kaolin and
also clots of possible chlorite. A small smount of sericite
is assovcigted with the kaolin in places. Some of the kaolin
shows councertina-~like and psrtislly redieting forms.

Quertz greins are mostly angular or hsve serrated
edges; they measure from 0,05 to 0.2 mm, Most grains have
undulose extinction and commonly are formed into lens-shaped
aggregate of angular grains which contain only a little
micaceous material,

The only heavy mineral is rutile, which generally
occurs as aggregates of small grains,

The rock is a guasrtz-kaolin schist; the fact that
the kaolin is concentrated into lenses and clots suggests
thet 1t owes its origin to aluminas metasomatism,

8, Hand specimen; Green schistose rock showing
slickenside and cleavage faces which have a greasy lustre
and soapy feel, The minerals are too fine-grained to iden-

tify with the uneided eye but the rock probably includes a
high proportion of chlorite.

The thin section is schistose and consists mainly
of alternsting bands of chlorite flekes and quartz greins,
but also contains some bands which have green-brown biotite
in addition, Poor fslise cleavage occurs in places.,
Accessory minerals are rutile and rare apatite and green
Lourmaline, The grainsize ranges from 0,01 to O.L4 mm.

Bands of chlorite flakes in parallel arrangement
are pleochroic from golourless to light green and flskes
range from 0,1 to 0.2 mm. long.

Alternating with the chlorite-rich bands are seams
that consist mostly of moseic quartz. Quartz grains
(0.05 to 0.4 mm.) show undulose extinetiocn end irregular
cracks,

Biotite flakes (0,01 to 0.4 mm,) slso have a
bended distribution and, ss for quertz, mey form lens-shaped
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sggregates ov bundles which conform with the directilonal
arrangement of other minersl gresins. Biotite 1is pleochroic
foom Llight golden-brown to mid-brown.

Accessory minerals are evenly distributed through-
out, and neasure between 0,05 and 0.15 mm,

The rock 1s a piotite-guartz~chlorite schist. It
shaould be compared with 9 below, as the possibility exists
that it represeants the merginal and mor.: sheasred and meta--
somatically sltered representative of a deformed basic
igneous rock, possibly basalt, However, it must be em-
phasized thet nothing remains in rock 8 to identify thet it
was originally igneous, as it is now a product of disloca-
tion metamorpuism,

9. Hand specimen: The rock is green and schistose
and fsise c¢leavages can be recognized in places. It has
a greasy lustre and feel, Micaceous flakes asre too fine-
grained to identify with the unaided eye but are probably

rhilorite,

The thin section hes & schistose fabric and is
heavily weaithered; much of 1t is turbid brown alteration
oroduc t, It consists mainly of chlorite, quartz, plegio-
clase, lron ovre,and various alterstion products. Accessory
minerals include & few flakes of biotite and grains of
rutile, Most grains measure about 0.1 mm., but 2 few larger
grains epprosch O.4 mm, The thin section is transgressed
by a vein that consists of fractured, strained, quartz grains;
chlorite flakes (0,% to O.4 mm,) sre pleochroic from colour-
less o light gveen.

Quarvz grains (0.1 1o 0.2 mm,) are mostly strained
and irregularly cracked, Meny fractured gresins are dis-—
rersed amongst the chlorite flakes and other alteration
nrodusts,

Some of the less sltered psrts of the rock show
gbundent multiple twinned plesgioclase (measuring up to
U,2 mm, . The R.I., is slightly below that of Csnsda bal-
sam and probably tnerefore the plagioclase is slbite-oligo~
clase, Gareful examination of the felspsr occurrences re-
veals a few partly destroyed relic felspar laths.

Much of the iron ore (up to 0.2 mm,) is partly
gltered to leucoxene,

The rock is s quartz--chlorite schist which has
probhably been derived by the chlorifization and shearing of
a pasgltic rock,

This chlorite schist 1s possibly a less deformed
representative, and has suffered less chemical reconstitution
and readjustmeut, than 8 described above, Regardless of
whether this rock 2 is extrusive or intrusive, 1t must be
conceded thet its emplscement was pre-metamorphism and pre-
deformation of the surrounding country rocks: these rocks
conseguently snow the ssme grade and type of metamorphism,
Many of the rocks described sbove have undergone low grade
disloration metamor phism,

10, Hand specimen: A soft cresm fissile rock that
disintegrates into small platy fragments. Minersls sre
soo f'ine~grained to be recogrized with the unsided eye.

The thin section consists mainly of fine sericite
T.akes in which numerous angular qusrtz grains sre distri-
buted. Iron ore occurs in subordinate asmounts, The
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fabric is lepidoblestiec and the thin section is céut by a
few veins of granoblastic quartz which are parallel to the
schistosity. The grainsize averages gbout 0.1 mm, one
part of the thin section is heavily iron-stained.

Abundant sericite flakes messure up to 0,1 mm,
long snd have a strong parallel srrangement; they deviate
only where they envelop quertz greins or form false cleav-
age.

Quartz greins are fairly even-grained and mesasure
about 0.1 mm, across. They are mostly fragmentsl and have
undulose extinetion.

Some of the fairly sbundant iron ore (0.01 to
0.1 mm, but some grains up to C.L mm.) is represented by
iron hydrates thst stasins the mica flskes in places., However,
not all grsins are similarly altered, Iron ore 1s a common
cunstituent of a few quartz veins.

The rock is & quartz-sericite schist which is not
unlike 3 and which 1s & product of low grade regional meta-
morphism,

11, Hand specimen: the rock is a flesh-coloured quart-
zite which i1s fine-grained.

The thin section consists mostly of qusrtz grains
between which occur subordinate smounts of sericite. Brown
chlorite, rare gircon and rutile are accessory. The feabric
is6granoblastic and the rsnge in grainsize is from 0.1 to
0, 6 mm,

A festure of this qusrtzite that contraests with the
others described (1, 5 and 6) is the psucity of quertz
grains with undulose extinection or other disfigurements
which indicate strain or esrlier slterstion, Cracked grsins
are not common in 11, :

The mica flakes (0.1 to 0.2 mm.) are not plentiful,
The rock is 2 micaceous gquertzite that differs from

the other quartzites described in the absence of strain
effects. However, it shows fairly complete reconstitution.

Although the eleven rocks described represent
different horizons of strata within the cross-cut,and each
shows different features to the others, they msy be roughly
grouped according tuv the following: they either show low
grade regional or dislocatlon metsmorphism.

1 Quartzite

5 and 11 Micacewus Quartzites

L4 and 6 Sericite-quartz schists,

3, 7 and 10 Quartz~sericite schists,
8 Biotite-guasrtz-chlorite schist.

9 Quartz~chlorite schists,

2 Mylonitic chlorite-quartz schist,

The brief study of these thin sections in conjunction
with the accompanying map (tracing A-65), does not enable
much to be said sbout the casuse of the lithological change
from schist to quartzite.

In order to resolve this problem 1t would be nece-
ssary to examine a series of specimens frowm the same litholo-~
gical horizon and thus follow the progressive chaugc Lrowm a
particular schistose rock exposed in the cross cut to the
quartzite that crops out on the hill, That this change
takes place appears established on present evidence but the
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change involved cannot be followed st present becsuse all
the availaile specimens are of different lithological types
presumably representing different horizons asnd therefore
not directly related to one snother.

Thus, if further investigation intou this problem
is desired more specimens would be necessary and it is
suggested thet these he collected from the western slope
and, so far as possible, from outerops corresponding tv
strate from which specimens 2 go 9 were collected (vide
enclosed A65 - particularly specimens from outcrops which
correspond to 3, 8 and 9), If this is not possible more
specimens collected in situ from anywhere on the surface
would be useful; 1in order to determine whether the surface
guartzite shows straining that is common to all the rocks
from the cross-cut,

It cen be seen from the descriptions stove that
most of the specimens supplied possibly contain heavy
minerals, particularly rutile and ftourmaline, Quite pro-
bably many of these are introduced but some of them may be
detrital. If the heavy minerasls sre detrital they should
be retained hy the quartzite sfter its trensformstion from
2 schist and that is why specimens from horizons represented
by 3, 8 end 9 are suggested for further exeminetion. Speci-
men 9 is of particular interest as 1t may slso represent
a basic flow interstratified with the other sediments and
may not be unlike some of the basic rocks recognized in the
Muunt Isa Shale,
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1b° PETROGRLPHIC:bL SCRIPTIONS OF /. BORY, CORY SPRECIN:N
o E_HOM‘: BIﬂR Bdio o WALL:L, #ASTARN £US TR_J_L'I‘.‘A_

by
W.B, DALL-ITZ

Pollowing is & brief description of 2 rock from
the bore BMRLA at Wallal, W.A. The specimen wss designated
as part of core 9, from a depth of 2220' to 2223°', o

The hsndspecimen represents a grey, closely
sheared, gneissic rock contasining light grey lenses rich
in feldspar: these lendes are up to 5 em. long and 0.5 cm.
thick, Chlorite is developed along some of the stronger
shear-planes, Films snd, isvlated grains of pyrite ocecur
along a few of the shesr-plenes and joints and s thin film
of epidote lies along one crack or joint which is spproximately
&t right angles to the clesvage,

In thin section the rock is seen to be made up
mainly of sltered scid plsgioclsse (slbite-oligoclase) and
guartz, with accessory epidote, biotite, chlorite, and
pyrite; and rare leucuvxene, gzircon, snd apatite.

The feldspsr and quertz vecur as more or less
shastomosing lenticulsr streaks, The grainsize of the
'eldsper is fairly even, and is sbout 0.1 mm.; that of
guartz is less even but of about the same order of average
size, The plagioclase 1s sericitized in varying degree, -
in some places completely - and epidote is a subordinate
procuct of its alteration. Along narrow planes where
ghearing appears to hsve been most intense, the sericite
zeeurs as perallel shreds, Altered felspasr, excluding
¢pldote, magkes up sbout 55 percent of the rock, and quartz
zbhout 35, Some epidote has been concentrated into veinlets
which run across the quartz - feldspar lenses.

Biotite has been broken up into small shreds, which
sre admixed with quartz and felspar, It appears that,
—long the strongest shear-planes, biotite hes been later
altered to chlorite hy hydrothermal activity; this sctivity
Inay elso have been responsible for the formation of the
cross~cutting veinlets of epidote snd for the introduction
)T pyrite,

une long prismatic crystal of zircon has been
ymoken during shearing, and quartz end sericite have moved
i1 to seal the bresk.

More than one mode of origin can be postulated for
'nis roek, snd its neming vsried accordingly. It may, for
cxamoleg be described as a partly mylonitized porphyritic
sotite granodiorite, or, more non-commitally, s crushed
pJotlte~quartz ollgoclase gneiss.
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¢ 1. . NATION OF & RADIQ.CTIVE SPRCIMFN FROM HALLS CRaZ¥ ..

. hy
W,M.B, ROB=RIS

A specimen, submitted by B.P. Walpule for deter-
mination of the cause of radioactivity, is similar {o thet
dzgeribed in a previous report (see 8 above) but much more
weathered; 1t 1s a2 magn€iive beasring conglomérste.

The rasdioactivity is approximstely twice background,
measured in the Austronic B.G.R.1 ratemster,

The specimen was crushed, and & representative
remple analysed by X-rayr soecurogranh which showed s small
ﬁuqn11Ty af thorium as beilng the me jor cauce of the redio-
Aagbivity.

A further sample of the rock was run on the super-
iner and tne heavy fraction snalysed on the spectrograph.

el

showed a slight incresse in thorium intensity° A
"y fraction from the previous exsmination (see 8 above)
om which the magnetite has been separated was slsc analysed
t*ograoh¢o ally, and showed s much higher thorium content
5 well s & trace of uranium, roughly in the retioc thoriun,/
lnanLum L0/,

W is G ,r ©
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Other elements present are, in order of abundauce:
. siveonium (epprox. 1%), copper, titanium, hafnium; neodymium,
- pres&odymium, gadoliniun, samarium, yttrium and msnganese,

» The copper is present as chalcopyrite, end the
rare earth elements are most probsbly conteined in the thovd--
gaamits,

Counsidering that this fraction exemined represcented
7 the most libersl estimete, only a fraction of one percent
o7 the originel sample, no significance can be ettached to
e relatively high thorium or trace Uranium results obtained
Trom Lty for, as previously mentioned, in =n examinstion of
«ne whole sasmple thorium only gave a strong trace and uranium
no trace at all,

This fraction was then exsmined under the binocular
n"cr cope and the presence noted of a reddish--brown minercl
ST L“h vellow coaiings were fcrmed, In order to get
Nu1fi clent of this mineral for X-rey diffrartion, the masgnatite
zae sepsrated from the heavy conrcentrate of the second sampie,
and further treatwent with heaxy Y liquid removed any quartz,
¢ te.

From these combined ssmples, sufficient of the
wddigh-brown minersl was sepesrated for X-ray, the results of
thieh ohowed unD minerel to be thorogummite, (Th Siv, 1-x
O L, No ¥X-ray data are aveilsble for the identification
o the yellow coatliags on this minersl but descriptions from
“ne literature indicate that it is almost cerkainly the
rroducts of thorite weathering ~ hydrothorite, The westher~
~10g of thorite proceeds via shovogunmite, nicolayite-pilbhavits,
tu hydrothorite s the end product, This would indicate
“hat thorite (ThSiV),) wss the original thorium mineral
Y Aepcesited in the sediment, The uranium content, s shown
on the opeutr“gram of the concentrate of the first-examined
specimen is related directly to the thorium content, snd

-~
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apnears to vary with it.

Uranium is commonly sssociated with such thorium
minerals, smounts up to 27% Uz have been recorded.
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2§:  BRI.F NOTsS ON.ROCK SPsGIMNuNS FROM TH.. SAMARAT
AI\GA, N‘\l aU.LN%A

by

¥.B. DALLWITZ

The following ere some very brief notes (mainWy
nemes) on the specimens from the Semersi sres which Mr. J.E.
Thompson recently handed to lMr. L.C. Noskes for exsmination.

P.311 Basglt or very fine~grained dolerite, with
porphyritic augite. Vvein of (?7) gypsum &nd/
or (?) zeolites. Some serpentinous altera-
tion products,

P. 317 Ssussuritized snd partly chloritized dolerite

P. 321 Probasble altered pyroxene andesite. Pyroxene
fresh, but groundmass altered.

P. 322 VFine-greined dolerite (or coarse basslt)

P.3%23% Fine-grained dolerite (or coarse basalt)

P. 326 Porphyritic fine-grsined quertz dolerite (or
coarse basait). Large porphyritic crysteals
of augite. Subhedral crystals of quartz.

P.%%1 Fresh dolerite of normal grainsize. Plagioclase
quite strongly zoned,
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