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THE GEOLOGY OF SOME PEGMATITES NEAR GUMERACHA
£ SOUTH AUSTRALIA

X by R.A.5ggleton, B.Sa.

sBSTRACT

Detailed wmineralogical and petrological descriptions of the
pegmatites are given, and a more generslized petrological description
of the Adelaide System rocks enclosing the pegmatites. The tabular
pegmatites are classified into three groups based on textural and
mineralogical differences. Group 1 has a fihely crystslline mergin
containing gquertz, albite and tourmaline, and & ¢narsely crystalline
core consisting of cuartz, microcline and muscovite. Pegmatites of
group 2 have a coarsely crystalline margin containing quartz,
microcline, albite, muscovite, tourmsline and beryl, and a cosrse
core of juartz, microcline and muscovite. Group 3 pegmetites heve
no zoning and consist of quartz, feldspars and muscovite of variable
crystal size. The irregular pegmatites show propsrties of =ll 3 groups.
It is concludec that the pegmatites formed by iﬁ%usion of fluids
rather than by differentiation or replacement. A Geologicel map of

the area is included.

R A Eggleton, Honours 1959
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Introductior:

Numerous pegmatite bodi-s oceur in the rocks of the Adelside
system over an area of some five square miles about two miles east
of the township of Gumeracha. The area was mapped for the South
Australisn Department of Mines one mile sheet Adelside (1) in
which the pegmstites were shown as roughly lenticular parallel
bodies. Somewhs=t closer mupping was done, snd the general
stratigrephy of the uarea determined by 4.W.G. Whittle; the results
being publikhed in 1951 by the South Australian Depsrtment of
Mines. (2) No detailer work wes been published which deals with
the pegmutipes, élthough some work was done on the large pegmatite
which is quarried for feldspsr .+ The pegmatites have little
sconomic significance. The largest body is quarried intermittently
for feldspar.

The topography of the area is domin:ted by the River Torrens;
which flows approximately east-west across the area. The hills on
elther side of the Torrens are moderately steep, with a meximum
relief of 350 feet. The elevation of the Torrens is about 1100
feet ubout sea-level. The lend is largely used for sheep grazing,
hence the vegetation has been cleared lezving grassy paddocks with
numerous large red gums.

The present study was undertsken as a project for an Honours
Science degree, and done during 1959. The project as originally
conceived, involved detddiled study of the pegm:-tite minerals and
the relation of the pegmatites to the country rock, in order to
produce a complete desoription 8f the pegmetites, and, if possible,
& theory of their origin. Further probl=ms sppe:red as the work
progressed demanding closer study, and where time psrmitted this
was done.

Genersl Geology.

The rocks in the arsa studied have been tentutively assipgned
to the Adelsdde System by ¥hittle (2)« They consist mainly of
schists and celc-silic~te rocks, mastamorphosed to the almsndine

zone of regional meteamorphism (&lmsndine — amphibolite facies of Turner).
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Gencral Geology (cont.)

The general strike of the beds is north-south, ths dip being
to the east. Folding in the central and southern areas has been
intense, with minor drag folds associated. The folding is isoclinal
end overturned to the east, only in the crests and keels of folds do
the beds dip to ths west. Schistosity has only been observed
parallel to the bedding.

Pegmatite intrusives from & few feet to 75 yards wide ocour
throughout the area, generslly concordant where they intrude schist
and discordant in the calowsilicate rock. The pegmatites, being
more resisteant than the schaist, usually outecrop one or two feet
above the surface. Where they are abundent, they form ridges. The
pegmatites are norm=l coarse—grained quartz-feldspar types, with or
without mica. Some portions show un aplitic facies.

The mapping has been based on Department of Lands sir
photographs, survey 215, numbers 9131, 9132, 9133. A three times
linear enlargement of photogrsph 9132 has been used to draw the map.
Strikes and dips shown on the map are given to the nearest 5
degreces.

Leboratory Methods.

Petrological descriptions huive been done microscopicslly,
using thin sections, the results of which are gppended. Mineral
percentages have been measured for the pegmatites on a Rosiwall
integrating stage. The percentage of minerals in the slides so analysed
is recorded with the slide descriptions. Preliminary exsmination of
all minerals was done miceroscopically on cerushed fragments. Where
identificution was uncertain, X-ruy powder diffrsction photographs
were tecen. More detailed methods are described with the minerals

to which they were applied.
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Petrology and mineralogy of the Country Rocks.

Stratigraphy.

The country rocks of the ares in order of succession sare

l. Grey phyllitic sl=ate

2 Lower Cuartzite

2)8 Interbedded schists and cale-silic tes, with thin
quertzite bands.

4, Upper ‘uartzites and schists.

1. Grey phyllitic slute.

Thgs rocx type ocecurs in the north-western part of the area
in the vieinity of Forreston. It is - hard, grey, massive rock,
with quartz, feldspar, actinolite and pyrite discernsble in the
hend specimen. The rock has & moderately good cleavage, bedding
is not apparent. The thickness of this slsate is unknown. One
thin section has been gut of this rock, A176/63,

2. Lower Gusrtzite.

A cuartzite bed, forming a prominent ridge just east of Gumerachs
hss been taken as the western limit of mzpping in the central and
southern areas. For the purposes of this study it hses been named
the Lower ‘uartzite. Outcrop of the bed is almost non-existent
north of the River Torrens, and its position hus been tentatively
locsted from air photographs and occasionzl nusrtzite float. South
of the Torrens the quartzite is seen to be & coarse-grained, slightly
feldspathic variety with a haematitic upper facies. The rock is well
banded.and has occasional thin bands of fine seand grade. The
thickness is spproximately 150 feet.

3 Interbedded schists and csle-silicstes, with thin quartzite bands.

These rocks ocecur throughout the whole centrsl snd southern
region, and are the prineipel rock types studied. They form the host
rocks for almost all the pegmatites. Their outcrop thickness veries,
but is of the order of 4000 feet.

8, uartz-biotite schist

The schist occurs as a soft foliated rock with some harder layers,

and because of its softness and fissility has poor outerop. It is
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best seen where it has been protected from erosion by the pegmsatites
and in the numerous small prospects in the area.

Generel macroscopic descrinpticn.

Biotite end -uartz are evident in the hend specimen, some of
which show iron staining . The texture varies from fine, compact and
somewh&t phyllitic to a coarser, foliated And crenulated schistose
rock. Some bands show numerous knots, ranging from five to ten
millimetres in dismeter. The knots are elongate mnd have their long
exes parallel. The larger knots are grey eand fine grained, @:nd
around them the biotite flekes have been pushed asside. The colour
of the schist is predominantly grey-brown, but yellower end greener
varieties are found, containing limonite and asctinolite in the rock
respectively.

General microscopic description.

In thin section, the schist proves to consist predominasntly of
quartz, muscovite and biotite, sometimes with asctinolite and minor
feldspar. (see slides A176/5,8,25,27,38,40,46.51,52,55.)

The gquartz is generally of silt grade in anhedral grsins. The

biotite is pleochroic brown to colourless, the oerystals being edongate
end sub-parallel. The muscovite is similarly elongated end oriented.
Tourmaline is a fre-uent accessory minersl, pleochroic dark brown to
colourless. Other accessory minerals are garnet (A176/51), sillimenite
(A176/40,51), andalusite (A176/40), leucoxene (A176/25), megnetite
(A176/40), «=nd rutile (Al76/46). |

The knots observed in the hand specimen were examined in thin
section. The smaller and poorly developed knots eppeer to be very
T'ine grained gusartz anid muscovite, but are almost unresolvsble, The
coarser knots are muscovite and sillimanite with guertz in some. cases,
snd andalusite in others. Both alumino-silicate polymorphs occﬁr in
a single slide (A176/40).

Minerslogy of the garnet in the schist.

The specimen of schist from which slide A176/51 was cut
contains crystuals of garnet. These are 2-3mm. &eross end ruby

red.
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Cell dimension.

X~rey powder diftfrasction photographs were tsken of one garnet
porphyroblast. 4 114 mm. camera was used,-the-radistion being .«
filtered copper radiation. The exposure was for 12 hours.

The d-spacings obtained for this garnet and the intensities of the
lines as estimated by eye are listed in teble 1. Using graphical
methods to eliminate errors due to eccentricity amd ebsorption a
value for the oell dimension of 11.539 A + 0.001 A was obtained.

Refractive index.

The refractive index was measured opticslly by matehing with
0ils in sodium light. The index of the oil was measured on a
goniomster by the imethod of minimum degpiation applied to a hollow
prism filled with the oil. The garnet was found to have a range
of refrative indices, but most grains matched oil of index 1.807
% «.0005. The range in index of the garnet is from 1.804 to 1.807.

These properties are listed w1§h those for other garnets in teble 2.

vl Mg < '5’“‘4 w
bs Cald-silicute rocks

This rock type occurs interbedded with the schist throughout
the ares in bands of varying thickness. It occurs as a very hard
compact rock, usuzlly with poor fissility. Banding is noticesble
in some lsyers, others ar:z massive. 4ll visible banding appesrs to
be parallel to the bedding. Where the celc-silicste outerops,
it does so in tsebulsar sheets protruding sbove the surface, often
showinéfg more resistant band. Individual bsnds vary in thickness
from inches to 40 or 50 feet.w Only in the bed of the Torrens is
it possible to be certain thaé;one band of cealec—-silicate rock huas
no interbedded schists, as elsewhere the softer schists do not show
well sbove the surface. The mineralogicai composition of the m ck is

gen:zrally uniform, but of varying crystael sire snd mucroscopic aspect.,

General mscroscopic description.

Most hand specimens of the calc—~silicute rock show actino.ite
crystals 1-2 mm. long end occasionully identifizble feldspsr.

Some specimens huave pyrite erystals on fracture surfaces.
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General mieroscopic desceription.

In thin section, the actinolite is pleochroic pale green to
colourless, usuzlly slightly elongate snd arranged sub-parallel.
Frejuently the crystals are poikilitic. Both plagioclase amd
microcline are usuelly present, with microcline predominint, =md
often acting as a host orystal to aectinolite eand biotite.

Plegiocluse varies from An 5-30%, twinning is rare. Biotite is
usually present, although in considerably less guantity than
actinolite. Sphene is ubicuitous and moderately sbundant. Most
erystels of sphene are irregulsr. Of the other minerals present
tourmaline is the most common, it is usually pleochroic brown to psle
straw colour. ~uartz is present in some siides, its nature is
variable, from diserete particles of silt grade to large interlocking
orystals which form much of the slide. Diopside has been seen in two
slides, (A176/9&15). 1In slide 4176/9 the diopside ocours as a single
band of large irregular crystals.

Other minersls occasionally met are zoizite (A176/15,16) pyrite
(4176/21,22,28) chlorite (4176/26, 28) leucoxene (A176/25), end
rutile (A176/45). Scapolite, showing B&ive structure and containing

quartz crystals has also been seen. (Al96/15).

Additionsl note on the sphene from rock A176/15.

Because of the small size and irregularity of the sphene crystals,
optical determination wss somewhat uncertsin. The 1 ck was crushed
and seived end thr fraction between 90 ardd 120 mesh separated on the
magnetic separator at 1.2 amps, with both slopes at 20. The non-
magnetie fraction was further sepurated with heavy liqmids, snd the
fraction with S.G4 more than 2.9 retained. This was found to be
essentially monomineralic. - X-ray powder diffraction photographs
identified the fraction as sphene. Similar fractionation was applied
to the fraction between 120 and 180 mesh. The total weight of sphene
so obtained was 2% of the rock. Rosiwell uznalysis of slide Al176/15 gave
a sphene content of 4.3% by wkight. The latter value is probably more
correct, as the sep=ration of the sphene from the crushed sample was

not complete, as it was wanted for identificsation only.
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¢. Thin quartzite bands.

Thin guartzites are more numerous to the east of the ares
where their increesse provides a basis for a fourth subdivision
of the country rocks. Within the schist they are only = few feet
across and of sporaudic occurrence. They consist predominantly of
quartz grains from coarse sand to find send grade.

4., Upper guartzites and schists.

The bottom of this sequence has been teken as the strong
juartzite in synoelinal disposition on the eastern side of the ares.
This is a coarse grained crystalline quartzite. The othzr quartzites
are similaur. One slide hus beer cut (A176/20) end shows sctinolite
and clay amnong the juartz grains. The schists of this sequence
are similar to those below it. Ococasiondl bands of cale=siliocste

rock are met interbedded with the schists.

Pegmatites.

The pegmatites occur throughout the area as sills, dykes and
irregular elongate bodies. They range in thickness from s few
feet to 150 yards ucross; the central pegmatiteé-has a more or

(o0 vnanpl lismme

less continuous outerop over 3 a mile. As can be seen from the
map, the pepmatites oecSr most commonly as sills in the schist.
Those bodies which are discordant are at least pert enclosed by
cale-silicute rock or quartzite. It seems probable that the regmatites
have developed along pl:nes oI weeakness, these being parallel to the
foliation in the incompetent schists,andﬁ%racture surfaces in the more
competent cale-silicutes end ~uartzites. The main minersls of the
pegmatites are quartz, albite, miorocline, muzcovite and tourmaline.

Texture.

The texture ol the pggmatites is extremely varisble, aad—ikee

iz, The merginal phases of some of
the tabular bodies is finer grained than the centre; others have
extremely coarse edges end aplitic materiasl within.

Considering texture and mineralogy, the sills and dykes
fall into three broad groups.

1. Zoned pegmatites with find-grained borders carrying
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tourmaline and coarse cores with large quartz masses.
2. 2Zoned pegmatites with coarse borders carrying tourmeline
and coarse cores carrying quertz.
3« Unzoned pegmstites, generally without tourmsline.

Pegmaztites of group 1.

The marginal zone of these pegmatites is very fine grained,
almost granodioritic in aspect. The crystals are rarely more than
4 mm. aoroés, the quartz end feldspar asnhedral =nd closely inter-
locking. Albite is present in this zone, containing from 5 to 10%
anotthite molecule. Microcline is uncommon, but is sometimes found
subordinate to albite. Muscovite is rare in the first 6 to 12
inches of this zone; beyond this books up to en inch across are found.
Tourmsline is characteristic of the margingl zone. In many cases
this mineral is only found in the first 18 inches of the e gmatite.
The crystals of tourmeline are frequently arranged rough-.ly parallel,
their c-axes being perpendicular to the contact fac® of the pegmatite.
Smull blue apatite cerystals occur in this zone. Their distribution
within the zone is random. Occasional crystals of beryl are found
here also, but are not confined to the margin.

Between the marginal zone end the core of these pegmatites
mey be s transitionsl zone in which muscovite increases in quantity
and tourmeline decreases, as does apatite. The orystsl size incresses
through this transition region to sbout 2 inches or more.

The cores of the pegmatites of group 1 consist of auartz
and feldspar or guartz, feldspsr snd muscovite. Beryl msy be present.
Large masses of milky auartz, up to a foot long occur in the core.
The feldspar is predominantly microcline, the erystals of which are
two to threse inches long. They carry usually some exsolved albite
in them. The cores of these pegmatites ere by no meas regulsr,
¢reas of medium grain size carrying both albite end microelins ocour.

Tourmaline occasionally is found in these masses.
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Pegmatites of group 2.

The pegmatites of this group are similar to those of group
one, except that the margins are coarsely crystalline, and carry
microcline. Tourmeline is concentrated in the first two feet, the
crystals may be up to_9 inches long. They are oriented as in group
1, with their c-axes sub-parallel md perpendiculuar to the contact
face. One pegmstite of this class has large beryl orystals in the
marginel zone which are up to a foot long and four inches scross. (24 )
They have their c-axes parallel to those of the tourmaline orystals.
iicrocline erystals six inches across «nd nine inches long slso gk;i*‘;
in this sill. Other pegmutites of the group do not always havé beryl
in such lurge orystals, but it is often found. Apstite and muscovite
are also present in the margin.

The cores of these pegmetites ars little different from the
edges, except that tourmeline, beryl edd apatite sre much rarer.
Irregular veins and masses of finer grained eplitic rock are
found both in the margin afd core. The aplite is generally richer
in albite than either zone of the pegmatites.
Pegmatites of group 3.

The pegmatites of the third group sre ususally narrower thsan
those of the first two. They show no zoning, either texturally or
mineralogically, from the edge to the centre. Juartz, albite,
microcline and muscovite are their constituent minersls. Their texture
is varieable from aplitic to typically pegmatitic. They resemble the
cores of the pegmatites of group 2.

Properties common to «ll three groups.

Mny of the pegmatites »f all the three groups show a folistion
perpendiculsr to their length. This plane contains the o-axis of
the tourmalines of the marginal zones, and occasionsally the quartz
end feldspar crystals are roughly tsbular parallel to this foliation.
This foliution is probably parallel to a joint system set up by
contraction of the pegmatites parallel to their length after f ormation.
The books of muscovite do not appear to f:<vour this direction more
than any othsr.

A second planar feature often zppears in the pegmatites of

* — See ref. rmap.
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group 3, and somatimes in those of groups 1 and 2. Bands with
c¢ifferin, crystsl size and minerslogy ocour slong the length of
the pegmatites, extending for some yards. A4 seqguence observed in
a pexmatite of group 3 is; 3" of fine grained quartz, feldspar
muscovite, 6" of wedium grained quartz and feldspar, 9" of coarse
quarts and feldspsr, 6" of medium grained quartz end feldspar,
3" of finé grained quertz feldspar muscovite, etec. This sequence
was repeated. The sequence as listed is rarely so symmetrical and
the width of the bands is not characteristic of sll such bsnded
Qegmatites. The margins and cores of pegmatites of groups 1 snd 2
do not show this banding; the tremsitionsl zones and aplitiec bands
sometimes do.

Those pegmatites which are concordent dip at angles between ”igf
50 and 80 degress to the fEEEJ and in almost every instence, the *
eastern edge of the sill shows a sharp contact, and the-marginal
zone cen be readily examined. The western margin is very rarely
exposed, but the little evidence availazble suggests that the pegmatites
have in fact similar murgins on both sides. In p:erticular, tourmsline
can sometimes be seen increasing egsin awa& from the core just before
the outcrop is obliterated.

Irregular pegm=bitess.

Those pegmatitic messes which sre of irregulsr shape show
properties of all three classes of tabular pegmatites.
They commonly hsve el ternate bands of coarse md fine materisl,
the bading being roughly parallel to the longes sxis (in pla1) of the
pegmatite. As in the pegmatites of group 1, the fine material
consists of ouartz, slbite and tourmaline, with microcline =g
apatite and ocoasionully gsrn-t snd beryl. The finely crystslline
bands may be sepsrated from the coarser bands by a joint plune.
Cuartz and feldspar constitute the bulk of the coarsely crystalline
layers, with local muscovite, bourmsline and beryl. The feldspar
may be either microecline or albite, with mierocline slightly more
comnon. The foliation plane perpendiculsr to the length of the
tabul:r pegmstites show as a prominent joint plane in the massive

bodies, there is no tendency for the long axis of the tourmaline
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crystals to lie in this plane as there is in the sills and dykes.
Jartz veins occasionelly cut these large pegmatites; their
airection appears to have no controil. A few veins cut the pegmattite
almost horizontslly. These veins frequently carry pyrite,lor
limonite pseudomorphous safter pyrite.

ostages in the formation of the pegmatites.

Considersation of the above textuesl and minerslogical
varistions in the pegmatites. suggests that they were foremed
in two stasages.

1. A period during which cuuartz, aslbite and tourmsline, with
some potash feldspar crystallired along planes of we:kness in the
country rock. This phase rormed the marginal zones of the pegmattites
of groups 1 end 2, and the fine phase o’ the massive pegmatites.
The differsnce in crystal size between the margins of group 1
enG group 2 pegmatites may relate to local differences in
physical conditions.

2. & period during which queartz, potash feldspar and
muscovite, with some albite cerystallized, either in the centre
of th: already consolidated pegmatites, producing the sills and
dykes ol groups 1 and 2, or along new foliation or joint planes,
to produce the pegmatites or group 3. This steage was responsible
for the coarse matergal or the massive irregulsar pegmatites,
where ouartz and feldspar crystsellized aroynd the alreedy formed
fine grained pegmatite. The second stsge was probably not a
continuous and regular one, but proceded in a series of small
epochs of pegmatization, producing the parallel banding seen in
the coarse phases of all groups of pegmatites. The problem of the
origin of the pegmatites, whether intruded, differentiated or

replacement, will be discussed lsater.
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Pegmatites; detailed description of minerals.

EeldSEar

The composition of some of the feldspars was determined from
refractive index messurement on crushed crystals using oil
immersion. “hite light was used; the refractive index oils were
checked periodicsally on an Atbe refractometer. Two valuss for the
composition are given, one from the curves of Chudobs (4), and
one from those of Smith (5). The full results are listed in Table 3.

The proportion of albite to potash feldspar varies in thin
sections from albite with a little exsolved potash feldspar, to
nicrocline with a little exsolved soda feldspar. Between these
extremes are slides with discrete crystals of both feldspars,
neither showing exsolution features.

Alteration of the feldspar is nowhere preatly advanced. In
msny slides, the feldspar is quite free from clay minersls or
sericite. The most extensively altered pegmatite is the quarried
one, and even this hus only ebout 5% c¢lay in the feldspar. (see
Keelinite below). 5ome of the lurger crystals show evidence of
sericitization, small flakes of mica being scattered throughout the
crystels. (see slides al76/4, 8, 27)

Tomrmaline.

In the Gumeracha pegmatites, tourmsline is the commonest of
accessory

the se=ealded—rsre minerals. It occurs as black prismatic erystals
. in ower half of the pegmatites, varying in length from %‘m-. to
about a foot. Quartz, feldspar and apatite inclusions are common
in the lérger crystals. 48 has been described, the tourmslire of
the sills and dykes occurs mainly in the marginal zone, and the
crystals show » tendency to be arranged at right angles to the
contact.

In thin section, meny of the tourmaline crystals are 7zoned,
particularly the larger ones. The zoning shows as an sbrupt colour
change, with the rim usualdy paler thar the centre. Centres are
blue-grey pleochroic paler, or deep olive green. Rims of crystels

inay be brown or pale olive green. 4 common pleochroic scheme for

unzoned crystals is olive green to pale pink. A few crystals, almost
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colourless and non-pleochroic have been found in the quarry
pegmsatite.

FPyrite.

omall crystals of pyrite occur occasionally in the pegmetites
as cubes or pyritohedra. 4All pegmatites in the ares have either
pyrite or pseudomorphous limonite, which minsrais occur only in
quartz.

Beryl.

Beryl has been found in most of the pegmatites bearing
tourmaline., but not neccessarily in close association with -‘this
minersal. Beryl is most &bundant in the quarry pegmatite where it
occurs in two ways. Most of the crystals are either single or in
radiating clusters enclosed by quartz. These crystals reach a
length of about 4". They sre pale green or yellow-green, sometimes
with occasional darker green areas. Some of the crystals are zoned
faintly, with the cores of the crystals greener and the rims yellower.
These beryls are only slightly sltered, containing a little clay.

bBeryl is also Tound enclosed by feldspar in the quarry
pegmatite. These orystals are smaller than those enclosed by quartz
and are much more altered. Their zoning is very pronounced, the

typical zoral scheme being; core, 3 — 6 mm. scross, opague yellow-
middle

.reen; zone, * mm. wide, deep brown to black; rim, 1 mm. wide,
£ PN s 2 ’

semi-transparent yellow-green. The zones are concentric about the
c—crysteallographic saxis.

To examine the zoned beryls further, some were crushed and
seived. The fraction between 60 and 120 mesh was put through the
isodynemic magnetic separator st 0.9 amps. and again at 1.35 amps.
Three fractions, one psle yellow, one yellow brown and one deep
brown were obtained. The refractive index of esch fraction was
determined by mutching with suitable oils, and the specific gravity
of the extreme fractions by suspension in heavy liquid, the density
of which was then determined. The results are in Table 4.

sxamination of & slide cut of one such zoned beryl shows

that the transition from one zone to the next is rapig but

transitionsl. There is no suggestion from optical examiration thsat
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either the colour or the magnetic properties of the dark zone are
due to inclusions in the crystal. In section, the dark zone shows
as & homogeneous deey brown.

X-ray powder diffraction photographs were takeh of the two
extreme fractions with a 114 mm. camera, using filtered copper
radiapion. The complete beryl pattern was given with each (compared
with the «4.5.T.. index values). The dark fraction showed & few
very faint extra lines, corresponding to spacings of 2.576 ﬁ,
2.357 A, 2.115 A, 1.873 & , ano 1.669 A. The mineral causing
these extra lines cannot be identified, but they could well
derive from sinall amounts of feldspue end clay. 2fossibly they
are due to sub-microscopic ineclusions which give the beryl its
dark colour and magnetic susceptibility.

It was thought desirable to determine the dimensions of the
unit cell of both the dark and light coloured zones, to see if the
colouring materiel showed its effect on an atomic scale, and if so,
whut the eftect was. Accordingly, arn attempt was made to index the
powder photographs. Becsuse of overlap of lines in the high engle
region of the photographs, the lines sre diffuse, making accurate
measurement impossible, and the indexing is ambiguous.

Single crystal oscillsation photographs were taken of & fragment
from the dark zone of & beryl crystal. These photographs show no
evidence of crystalline impurity in the crystal X-rayed, and it is
concluded that the colouring material occurs within the crystal
lattice. The oseillation axis for the photograsphs was the c-axis
of the crystal. Indexing was done using orthorhombic axes, with
'o' = +/3a. The reflection 10,2.0 was selected as  high engle
feflection for which to measure 6, and the a cell dimension
determined from this by the' 8-method' (6). Because of the time
needed for this method, it was not possible to determine the
'o' cell dimension accurately. 20 for 10 2 0 was found to be
155 5510, using cobalt raudiation with a wave-length of 1.78892 A.
The 'a' cell-dimension was celculated as 9.206 + 0.001 A.

&4 prrtial enalysis of the dark and light zones of the beryl was
done by T.R.Cweatman of the C.S.I.R.0. 30ils Division. The dark

zone was found to contain 1.92 + .02% Fe,0,. Sosedko (6) lists
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values of cell dimension with analyses of three pegmastitic beryls.
The beryls, which have varying smounts of elumina, silica, BeQ,

and alksiies, have the following a cell-dimension and iron content:

1t

a Fe203
9.202 0.13
g.202 0.12
9.200 0.08

The results from the dark zone of the beryl from Gumeracha, when
compared with these values of Sosedko, suggest that the larger
Fe’t ion replaces 417" in the structure, thus increasing the

cell dimension. Liore work should be done before a definite conclusion

is reached.
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Beryl ulso occurs in pegmatite 24 {see map). The crystals
in this sill zre few in number but comparitively large, some being
2 foot long. They are mostly orange trown to geeen brown. These
beryl crystals, like the associated tourmaline, are oriented with
their c-~eaxes sub-parallel and roughly perpendicular to the contsct
face of the sill. They do not extend more than two or three feet

unzoned
into the pegmatite. 4 few small ‘beryls have been found in other

pegmatites,
spatite.,

Apatite is an accessory in all the pegmatites, except possibly
those of group 3. Orystals large enough to be seen in the hand
specimen” are usually pale blue, sometimes grey. They rarely
exceed 3 mm. in length. Refractive indiees determined with indey
oils iﬁ white light are: ordinary ray = 1.636 # 0.002.

extraordinary 1,630 + 0.002.

One lurge mass of apatite was found and sectioned. It uppeared to
be an intergrowth of apatite in apatite, similar in sappearsnce to
an exsolution texture, but with different opticsal orientation
of the two phases.

Garnet .

Garnet has been found in three pegmatites, one of groups one

and in one

and tqugreegular pegmatite . Twe pegmatites are very close,
end may be the same pegmatite. (lc +Ila )

The garnets from pegmatite IC ocecur on the western edge of this
body. They are euhedral, rarely more than two millimetres in
diameter, and most are &bout 1 mm. across. They are found in the
fine grained phase of the pegmatite, and are associated with
quurtz, feldspar and tourmaline. ref. A176/2.

The garnets of pegmatite la, are in its fine phase, and have
the same appearance and occurrence us those of pegmatite lc .,

The garnets of pegmatite ZF are somewhat larger than those of
the preceding pegmatites. They range in size from § to 5 mm.

Thole crystals are difficult to obtain, as most are somewhat

ocraucked. The pegmatite is coarsely crystalline, the quertz and

feldspar being up to 3 cms. long. Tourmaline is infrequent,
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muscovite is common. ref. .176/13.

The gzrnets from pegmatites lc end2 F were separated from the
crushed rock on the Franz magnetic separstor. and purified by
heavy liquid methods. The few remaining impurities were'removed
by hand picking. «bout 200 mgm. of esch garnet was thus obtained.

Ref'ructive index.

The refractive index of the garnets for sodium light was
determined first on a single cerystel using a goniometer, by the
method of minimum deviation. 4 second determination was made by
0il immersion, the index of the matching oil being determined on
a goniometer, the oil being held in a hollow glass prism.

Cell dimsnsion.

The dimensions of the unit c¢ell was found I'rom X-ray
diffraction photographs of powdered garnet. Filtered copper
radiation was used, the powder rod being mounted in a 114 mm.
cemerea. oxposure was for 12 hours, using Ilford industrial B
x-rey film. Values of d-spscing , intensity of the lines, and the
index of each line are listed in table 1. The vslues of cell-
dimension and refractive index &re listed in table 2.

specific gravity

{ ﬁf This was determined for the garnet from pegmatite 1c , by

fﬁéghe displacement. of water from & 5 cc. density bottle.

o W

v L tuscovite.

Muscovite is found in all the pegmeatites. The books of miecs
are never very large, stout 2"amross being the maximum. Muscovite
is rare in the tourmaline rich fine grained phases of the pegmetites,
and common in the coarsely crystalline parts. It shows no tendency
to a parallelism o1 crystals.

fwartz is an essential constituent of all the pegmatites.
Its occurrence is for the most paet typicelly pegmatitic. In some
parts of the quarry pegmatite it is intergrown with feldspar in =

semi-graphie fashion.
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Hydrous minerals of the quarry pegmstite.

The large'oentral pegmatite in which there is a quarry worked
for feldspar is the only one which shows evidence of alteration
of the primery pegmatite minerals. The rock is very friable, only
the quartz snd larger feldspars holding together. The prinecipal
alteration minerals are kaolinite, montmorillionite and vermiculite.

Kasolinite.

A specimen of the pegmatite was selected which appesared to
have & large proportion of clay mineral in it. This was hand broken
and seived, snd the fraction passing through 300 mesh crushed and
X-rayed. The pattern resulting was that of & feldspasr, with a
weak 7 A line suggestive of a clay mineral. (Table 6, 2554)

A further portion of the rock was crushed «nd seived, and the
fraction passing through 300 mesh cispersed in water with 1 |
calgon. sf'ter allowing the coarser materisl to separate for 1 hour,
the deposit from & further 16 hours standing was X-rayed. (Tsble 6,
2562). This photogrsph showed the 7 A liue intensified, and the
strong 3.2 4 line of feldspar reduced in comparison.

This sample of powder was then heated to 580°§'20 for 11 7
hours, and again X-rayed. (Table 6, 2593). The absence of lines
at 7.2 A , 4.35 ﬂ, 3.57&, in this photograph is caused by the
breskdown of the kaolin structure by heating, thus confirming
the prescence of this mineral in the original semple. Other
photographs were tuken using slightly different methods of separation
end the composite set of results for these exposures is given in
the first column of tuble 6. 3tandard velues for the d-spacings
of kaolimite, albite and microeline are also listed for comparison.

The results of these experiments show that the main mineral
in the sample selected 1s albite, with slightly less microcline.
Kaolinite is present, probably only about 5., this vealue estimated
Irom relative intensities of the reflections. See alse PLATE 3.

Wdontmorillonite.

In the walis of the pegmatite, seams of e mineral with a pink

colour and distinectly soapy feel are found, apparently f£illing

cracks in the pegmatite.
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A sample from the west side of the quarry was examined
optically, and sppeared to be s clay mineral, altered from
feldspar. 4 further sample was sgitated in water and sllowed to
deposit on & microscope slide over a period of 16 hours.

Optical orientation of the grains after this treatment was slight,
but the crystals appeared under highest power to be stubby
irregular laths. One optically homogeneous areas gave tentative
values for 2V «nd refractive index:
2V moderate, -v=.
R.I. between 1.504 and 1.535.

s sample of the clay was crushed, dissolved in sulphuric
and hydrofluoric ecids, eand tested for menganese with potassium
periodate. & positive result was obtained.

A further sample was x-ruyed by powder diffrsction dry, and
again after glycerol solvation. The 14 g line shown by the dry
sample, increased to 19 ﬁ on glycerol solvation. This swelling
of the basal spacing, together with the optical properties,
identified the olsy as montmorillonite. {See:Takle 7, and plate 4 )

The pirk montmorillonite, sna a white montmorillonite, slso
from the quarry were analysed for mengenese content by Dr. Norrish
of the C.5.I.R.0. Soils Division with an x-ray spectrograph.
this gave:

Yhite montmoriilonite 85

|4

10 p.p.m. mangeanese,
Pink montmorillonite 270 + 30 p.p.m. mangsanese.

Vermiculite.

Occasillal clots of a bronze micaceous mineral sre found
in the more alyered parts of the quarry. Crystals are up to 1 cm.
across, freauently with clayey material between cleavege flekes.

Optical examination geve:

2V(=ve) = 0-10
= 1.575 + 0.005.

an rh-ray powder diffraction photograph was taken. This showed
a 1.53 4 line, the 660 spacing of & tri-octahedrsl mice, and =
12 A line, suggesting & hydro-biotite.

Heating the mics cususes it to swell rapidly.
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The pale colour of the mica, its lack of pleochroism, =nd
the sbsence of fogging*gi the x-ray film using copper radistion,
all suggest that the vermiculite is iron poor.

Grateful acknowledgeent is given to Dr., K.horrish end sll
the members of the C.53.I1.R.C. coils Livision for the sssistance
given in the examination of these hydrous minerals.

Beryl.

The zoned beryl already described is probsebly produced by the
same late stage of pegmatite formation that is responsible for
the clay minerals. The zoned beryls ere much more broken and
kaolinized then the unzoned beryls from the same pegmatite.

It is suggested that the kaolinizing fluids affected the beryl
at the same time as it altered the surrounding feldspar, the
zoning probably being produced by concentration of elements
released from the beryl as it changed to clay.

4 smell gquentity of pink montmorillonite was found within
one zoned beryl. whether this clay has formed from the beryl, or
from feldspar nearby and subsequently entered the beryl vis the

cracks in it, is not certain. This problem may be resolvable when

a partial analysis of the dark zone of the beryl becomes available.
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Contact effect of pegmatite with schist.

Where the pegmatite contacts schist, the harder pegmeatite
protects the softer rock from weathering, and in many cases a
sharp contact can be seen. No evidence has been found te show that
the schist has been forced aside by the pegmatites, but outerop
is so limited more than a few feet away from the pegmatite that
eny distortion Qould be concesaled. The schist on either side of
one transgressive pegmatite retains its strike.

The mineralcgical effect of the pegmatites on the schist is
local only, contact effects being visible over a few inches, and
sometimes within the field of a single thin section. Most noticesble
in thin section is the sharp transition from schistose to pegmatitic
texture, and the concentration of tourmsline at the contact. (See
slide 4176/8;.

The schist tourmeline, which is brown, inereases in amount
toward the pegmatite, until at the jurction this mineral constitutes
ap to 507 of the rock. The tourmaline then changes to the blue-green
pegmatitic variety.

The biotite of the schist is pleochroiec dark brown to pale
straw. aApproaching the pepmatite this mineral grows paler, until
nezr the contact it is yellow and non-pleochroic. The value of 2V
is still low. (A126/27). 4t enother contact where the schist is
more grenular, the biotite appeasrs to be sltering to muscovite.

The muscovite crystals have ragged edges with biotite in and around
them. Small crystels of rutile, and areas stsined with limonite,
which are found with the micuas, indicate alteration of biotite
with loss of iron and titanium.

The alteration of biotits is best seen in & sechist inclusion
in the quarry pegmatite. The mica in the schist has the same
optical properties as the vermiculite already described from this
pegmatite. Dr. W“alker of the C.S.I.R.C. suggests that the vermiculite

£

of the pegmatite was picked up from the schist as biotite during
the intrusion of the pegmatite, and then sltered to vermiculite.

It is concluded that the pegmatites generally only affect a
few inches of schist, unless the schist has been completely enclosed.

No contact metamorphic effects have been seen.



22.

Contact effect of pegmatite with Calc-silicate.

48 with the schist, there is no evidence of distortion of the
calc—-silicate by the pegmatites. The cale-silicate bands on either
side of one narrow dyke have been displaced laterally about a foot,
suggesting that this dyke formed slong a fault plane. Good contsacts
are very rare, and specimens have only been obtainuble from one
locality. Three slides are described, one from the cslec-silicste
about 5' from the pegmatite, one of calc-silicate atout 1' from the
pegmatite, end one of the contact. (4176/60, 61, 62). The most
obvious feature is the recrystallizsasti-n of amphibole. At the
contact the crystals of this mineral exceed 3" in length, and they
form a narrow band which is almost entirely amphibole immediately
before the pegmatite. approaching the pegmatite from the ureltered
cale-silicate, the crystalé of amphibole, which are pale green
slightly pleochroic, become larger, more poikilitie, and less
abundant. At the contact they form a nerrow band of pure amphibole,
the crystals being complete. They rapidly grov smaller and less
«bundsnt efter the pegmatite is entered.

The feldspar crystels sre plagioclase throughout, gradually
increasing in size toward the pegmatite: Twinnipg of the crystels
is poorly showﬁ.

setemorphic grede of the country rock.

The two most typical sssemblages of minerals for the Gumeracha
area sre: juartz-muscovite-biotite-albite &/or microcline; actinolite
aibite—-microcline- with any of: epidote, dionside, scapolite, auartn.
Both almendine (A176/51) and sillimenite have been found with the
first association.

These assemblages ere found infhe Staurolite-quartz subfacies
of the slmandine-amphibolite facies of Turner, Fyfe and Verhoogen (7).
The eanorthite content of the plagioclase (5 - 30%) is slightly
lower than usually found in this facies, whereas the prescence of
$1llimuanite suggests a grade of metamorphism higher thar the
Staurolite-quartz subfacies. Too little work has been done on the
country rocks to explain these apparent anomalies; possibly the
rocks have suffered e degree of retrograde metsmorphism, with the
plagloclase being imore affected than the sillimanite. liore work

should be done on the problem.
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Jiode of formation of the pegmatites.

Consideration of the structure, texture snd minerslogy of the
pegmatites near Guumersascha, leads to the conclusion that they were
tormed by the intrusion of pegmatitic fluids into the country
rock. isny of the pegmstites sre sills and dykes, lying along plares
of structural weskness:; the foliation plune of the swhist, end
fryctu:e planes in the more competent cale-silicate rock. Such an
éttituoé is to be expeeted for intruded bodies. If the pegmatites
Formed by differentiation during metsmorphism of the country rock,
one woull expect them to show a foliation parallel to the schistosity
of the surrounding rock, with the constituent pegmatite minersls
showing some degree of preferred orientation within this plane,
actuully, the folistion parallel to the schistosity of the country
rock only shows by changes in crystal sirze and mineral composition,
whereas the direction of preferred orientation of the pegmatite
minerals is perpendicular to th= folistion of the schist. The wesk
foliation of the pegmatites m@m b2 rzgzr parallel to the regional
Toliation cen be regearded us the result of successive wsves of
pegmatitic fluld depositing after each other. The stronger foliation
perpendicular to the length of the pegmatites is probubly csused both
by Extk orientation of some minerals, notably tourmaline, becsuse they
grew from the wall into the pegmatite; ard by cross-jointing caused
by contraction and other stresses.

The occurrence oif certain minersls in definite zones of the
pegmatites also suggests that these rocks are intrusive. Assuming
that the seauence of minerals from the edge of the pegmstites to the
centre is roughly thelr secuenee of deposition, we srrive at the
following order:

1. auartz, =lbite, tourmaline, apatite, garnet.

2. quartz, albite,microcline, muscovite, tourmaline,apatite,
beryl.

j. nmuartz, microcline, albite, muscovite, beryl.

4. kaolin, montmorillonite.

This sequence of crystallization is almost the same as that
suggested by Fersman snd quoted by Turner and Verhoogen(8) .

The evidence bearing on the formation of the pegmatites that
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can be derived fromm the contact phases is asmbiguous, and could favour
either intrusion or diff'erentiation. The tourmaline in the schist
increases in quarntity towsrd the pegmatite, when the latter has a
tourmaline rich border. This effect could be caused either by concent-
ration of the tourmaline by differentiation, or by meaction of the
pegmatitic fluids with the wall rock. The sharp change in optical
properties and cerystal size st the contact perhaps favours intrusion
more than differentiation, The sharp change in crystal size and
mineral composition at the schist-pegmatéte junction, and the
alteration of the bilotite to vermiculite may also indicate the action
of' intrusive sactive fluids.

The only ooserved contact betweeri pegmatite »nd cale-silicate
rock shows interaction between the two rock types over a much greater
xange distance than in the case of the schist. The amphibole eppears
to be reing removed and replsaced by albite, with the removed amphibole
recrystallizing nearby. This suggests that the pegmatites have formed
by replacenent rsther than intrusion, but the possibility of an
«8similative reaction between intruded pegmatite and cslc-silicsate
must not be overlooked. More such contacts must be examined before
the physical and chemical effects of the pegmatites on th- calc-
silicate rocks can be stated with certainty.

structure.

The structure of the ares has not been examined in deteil.
The fclding is isoclinal, overturned to the east, with the fold aves
plunging south at about 30 degrees. & T -diagram was prepared Irom
the bedding planes of bhe beds south of the fault and this showed
a girdle of points which was somewhat indefinite, but which haé its
pole at about s#4°, plunging 55" south. This agrees fairly well
with the dirsction of the fold axes as found from phe mep and from
the few minor folds whose axes were measured. Foliation of the rocks
is, as far as can be determined, parallel to the bedding. Cccasionally
a weak foliation at about 5@ to the major folisation is suspected.
vore detailed structural analysis is necesssry determine the nature
ol the deformation of the rocks.

The.writer wishses to thank all the staff of the Geology
Department of the university of idelaside for their interest and

willing essistunce in this work.
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Typical pegmatite outcrop, showirng the sharp
contect to the east and the western contact
ohliterated.

PLATE 2.
Pegmatite - schist contact.

PLATE 3.
X~ray powder photographs of feldspar and kaolin.

f#ilms numbered 2554, 2562, 2593,

PLATE 4.
X-rey powder photographs of montmorillonite. -

dntreated - 2550a, Glycerol solvated - 255CDb.
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TABLE 1.

No . hkl N 4176/2 4176/13 A176/51
) RG] I a. 1 d

1 211 6 20 4.707 20 4.778

2 220 8 10 4-10% 10 4,154

3 310 10 10 3.648

4 222 12 20 3.362 10 3.382

5 321 14 10 3.108 10 3.130

6 400 16 60 2.901 50 2.924

7 420 20 100 2.591 100 2.6/5

8 332 22 15 2.473 10 2,459

9 422 24 40 2,368 40 2,385

10 510 26 30 2.26 40 2.288

11 521 30 40 2.11 50 2.121

12 445 32 10 2.053 10 2.063

13 532 38 50 1.882 50 1.892

14 444 48 30 1.675 40 1.680

15 640 52 50 1.608 50 1.614

16 642 56 70 1.548 60 1.567 60 1.541
17 800 b4 20 1.448 20 1.4541 30 1.4417
18 660 72 20 1.3813

19 840 80 20 1.296 30 1.2896
20 842 &4 30 1.265% 40 1.2749 40 1.2581
21 664 88 10 1.235 20 1.2376 20 1.2285
22 871 98 30 1.086 5 1.1725

23 1620 .04 5 1.1373

24 1030 110 5 1.1011
25 1040 116 40 1,0783 40 1.0716
26 1042 120 20 1.057 20 1.0589 20 1.0537
27 880 128 20 1.0255 20 1.0255 20 1.0204
28 1200 144 5 0.96647

29 1220 148 5 0.95281
(30en 1664 152 25 0.93928 20 0.94051 30 0.93553
(30% 1064 152 5 0.94041

31)e 1084 180 30 0.86312 20 0.86371 30 0.859290
31)% 1084 180 10 0.86395 10 0.85989
j2e 1262 1&4 5 0.85449

33 888 192 10 0.83593% 5 0.83646 5 0.83236
34e 1250 208 10 0.80253
{35 1282 212 30 0.79543 40 0.79497 20 0.79246
(35°6 1440 212 10 0.79538 20 0.79475 5 0.79262
36j% 1266 216 40 ©.78793 50 0.78738 20 0.7851
36)% 10104 216 10 0.78795 20 0.78746 5 0.7850

Tuble of hkl, he + k2 4 12, I (intensity) and d-spsecing
for garnets from rocks 4175/2, #176/13, A176/51.




TABLE 2.

No. , R.I. 'a' S .G %Fe Sidn
single oil

A176/ | erystal

2 &3 | 1.8065| 1.8666 | 11.580 | 4.05| 9.8 | 20.1
+.0005 | +.0005 | +.002 [ +.05

13,14 1.8105 | 1.8085 11.560 - L5 13.95
+.0005 | +.0005 | +.3502

51 - |1.8055 | 11.539 24.7 | 3.55
+,0015 | +.001 | -

Properties of garnets

Analyses for iron and mangenese content were made by
T.R.Swestman by X-ray fluorescent spectrography. The error in the
guoted vealues is unknown, as no standard was available with which to
calibrate the apparatus. The accuracy is not as grest as suggested

by the number of decimal places.

Composition of the garnets, caslculated from the &bove

results using the equsations developed by Dr. 4.%.Kleeman.

Ho. alm. Spess. Pyr. Gross.,
2 & 3 40i 60k - -
13,14 60y 40% - -

i

o1 71 104 13457 o« Dt



‘PABLE %

A% B x| Sy B | (Someny Y | Somms | Gomposition
2 grill 1.518 - - - |1.526 - microcline
2 slbite 1.526| Ao ]1.533 | A~ 2 - - An S
4 | eaibite = 1.533 | An 2 = = An§

13 grill - v T 227 - = = micerocline

13 | albite | 1.537| #n17 [1.531 [4n 5 [1.539| 4n13 An 174

45 albite 1.532 | an 7 - - 1.538 | an 1 an 10%.

50 albite 1.525 - 1.533 [&an 3 [1.539] An 2 sn 3

51 poor 1.542 | 4n27% |1.546 | An26% - - -

52 grill 1.518 - - - - - microcline.

23 grill 1.519 - 1.523 - 1.525 - microcline.

54. | albite 1.533| An 9 [1.536 |4&n 7 |1.541 | An7 An 8%,

Values of refractive index ana the corresponding composition

for pegmatitic feldspars. Compositions are given from low

temperature feldspar tables of Smith (5) and from the graphd

of refractive index v. composition of Chudobe (4)

Velues of refrective index ure given + 0.001, the corresponding

compositions are given + 24 An.

(NeBoe 4176/51 is of schist feldspar)

TASLE 4
Colour megnetic at R.l. S.G. %Fe203

afﬂp //Slafae . o- e—
dark brown| 0.9 20" 20°| 1.582 | 1.570 | 2.70 1.92
+.002 | +.002 | +.01 +,02

pele brown | 1.35 20° 157 1.582 | 1.575
yellow non-magnetic .| L1582 | 1.575 2.71 C.04
: 185 285 15 +.01

Properties of zoned beryls.




Teble 5.
X-ray date from zoned beryls.
8. Powder pattern of core material.

Film 2672. Filtered copper radiation, 36 kv., 18 ma.

No. I d (Au) No. I d (Au)
1 10 7.84 25 4 1.2780
2 6 4.55 26 ? 1.2236
3 5 3.94 27 * 1.2149
4 10 3.235 28 4 1.2048
5 4 2.997 29 2 1.1499
6 10 2.852 30 1 1.1401
7 4 2.515 31 2 1.1189
8 2 2.288 32 % 1.0858
9 3 2.201 33 2 1.0495

10 3 2.1455 34 1 1.01695

11 1 2.0505 3 1 0.99912

12 5 1.9825 3 2 0.92180

13 2 1.8265 37 3 0.91603

14 3 1.7915 38 3 0.8942

1 2 1.7395 39 3 0.8551

1 3 1.2090 40 2 0.83640

17 4 1.6250 41 1 0.82412

18 2 1.5967 42 2 0.81478

19 3 1.5758 42 3 0.81490

20 1 1.5316 43 3 o.eoZ

21 4 1.5149 44 2 0.78640

22 3 1.4547 44 i 0.78715

23 4 1'4824 4 2 0.78408

24 3 1.3662 4 1 0.77394
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TABLE 6

Combined values of d-spacings for all powder photographs of =

white clay mineral from the quarry pegmstite, and d-spacings of
films numbered 2554, 2562, 2593, compared with the d-spacings of
ksolinite, aliite sand microcline, obtained from standard values.

No. Combined. , Kaolin 4lbite Micro. 2554 2562 25973
1 26 diau) d d d I d d d
1 12.3 ) 7.15 e 21 720
2 37 6.37 6.47 S 6.45
3 19.9 4.4) 4.45 4,48
4 20.5 4.33 4.35 4,32 4,33 _
Z 20.2 %.2; o 4.32 W 4,26
22. . . 3. .04 4.04
7 24.1 3.26 3.66 2 3.68 3.67
8 24.6 3.61 3.61 3.61 3.61
9 25.0 3.56 SO - ) 3.54
1 25.4 Bl 3,53 35450
11 25.6 3.48 3.48 3.48 3.49
12 26.3 3.39 3.38
13 265 3.3 3.36 335 3 3
14 27.8 3.21 3.20 3.22 10 3.22 3.24
15 30.2 2.96 2.96 2.94 4 2.96 2.95 2.94
16 32.3 2.76 2'7Z 2.72 2 2.76 2.77
17  35.0 2.56 2.55 2.5 2.5 5 2.56 2.55
18  36.0 2.49 2.49 2.49 2.50
19 38.7 2.33 2.33 2.32 2.34 3 2.33 2.33 2.33
20 41.8 2.17 2.18 2.18 2.16 2.16
21 42.3 2.14 2.13 2.13 2.11 3 2.14 2.15 2.12
22 45.8 1.98 1.98 1.99 1.99 3 1.99 1.97 1.08
23  48.0 1.90 1.89 1.50 1.02
24 1.86 4 1.86 1.85
25 1.84 1.83 4 1.84
26 50.8 1.80 1.80 1.80 1.80 5 1.80 1.80 1.80
27 50.8 1.66 1.66 1.67 3 1.66 1.67
28  59.5 1.55 1.54 2 1.55 1.54
29  62.5 1.42 1.49 1.50 2 1.49 1.49 Lol
30 63.6 1.4 1.46 1.46 1.45
31 65.2 1.43 1.43 1.43 1.43.
Filtered copper resdiation, 36 kv., 18 me., 57 mm. camera.
Table 7.
No. I 26 d (Av) No. I 26 d (Av)
1 9 6.4 12.8 1 10 4.7 18.8
2 2 13.5 .56
3 10 19.75 4.49 2 9 19.8 4,48
4 2 28.8 3.10
2 6 34.8 2.28 3 5 35.0 2.56
4 54.4 1.69 4 2 4,5 1.68
7 7 62.0 1.50 5 4 2.0 1.50
8 2 73.2 1.29
9 2 76.8 1.24
JMdontmorillonite- Wontmorillonite-
untreated glycerol solvated.
Film 2550 a. Film 2550 b.

Filtered copper radiation, 36 kv., 18 ma.

57 mm. camera.

Table of intensities, 26 and d-spacing for montmorillonite X-ray

powder diffraction photographs.




DETLILED DESCRIPTIONS OF THIN SECTICKS.




ALT6/2.

.:.‘1&0 I‘O L)

Jdiero.

al76/3
Macro.

Micro.

Loasrse pegmatite, predominantly quartz and feldspar, with
large tourmaline crystals, some hexsgonal and up to Smm.

across. 4lso cerrying muscovite and with some iron staining.

Guartz: very irregular in outline, tending poikilitie.
The crystals have uneven extinetion and small inclusions.

Plegioclase: composition 4n 0-2, (extinection 19°in the
symmetrical zone). The crystals are very intergrown
with quartz, but they retain their outline. Some
alteration to clay has occurred. Ano0-2 (Table 3)

Microcline: not as common as plagioclase, somewhat perthitice
and somewhat altered to clay.

Tourmeline: all but the smallest crystals show a colour
zoning. Centres are pleochroic blue-grey to pale blue
or colourless, rims pleochroic yellow-brown to psle
yellow. Fleochroic grey haloes occur. The cerystals are
euhedral.

Beryl: fairly common, some crystals completely altered to
ciasy, others are unaltered.

Apatite: anhedrsl crystals in accessory cuantity.

4s for Al76/2.
as for 4/176/2, ulso

Plagioclaie: dn 4. (Extinetion angle in the symmetrical zone
=il

“Tourmaline: birefringence is higher over the orange areas than
the blue—grey.



A176/4
Maero. Finer phase of pegmatite, maximum crystal size sbout 2mm.
Muartz and feldspar predominant, with some tourmaline and

mascovite. The rock is somewhat weathered.

Micro.
fmartz: enhedral orystals up to 3mm. escross, some showing
wavy extinction.
Plagioeclase: very common, turbid, and with muscovite ineclu-
sions. Composition: An 5% (010"X = 20° ,perp. Z)
010"xX'= -14" perp. X)
An2 ( 7Tabled)
Microcline: not as common as plagioclase. Turbid and with
muscovite inclusions.
Tourmaline: pleochroic dark blue-grey to pinkish-grey.
Some crystals altered to an isotropic granular mass.
Apatite: numerous thin rod shaped crystals, very few are
greater than 5 mm.
Jduscovites accessory.
Some iron staining occurs.
A176/5.

sMacro. 4 weathered, well folisted schist, consisting of biotite
and felspar with limonite.
Micro. Plagioclase: extinetion in the symmetricsl zone e. 10

010 % = 13
Composition = An 30j.

Actinolite: Common, non-pleochroic.
Biotite: Present but uncommon.
Tourmaline: small amount, pleochroic brown to colcurless.

Sphene: small amount, anhedral small crystels.



4176/6
idlacro., Quartez-feldspar pegmatite, foliated, fuirly coarse crystels
up to 2 ems. long, and 2-3 mm. wide.

Micro.
S3ingle feldspar crystal with very imperfect lammellar

twinning. anhedrsal quartz crystals throughout.

A176/7
Maero. Almost entitely muscovite and quartz, in raendom orientation.

Crystals 2 by 4 mm.

4176/8

Jdacro. Pegmatite vein 1 cm wide, parasllel to the foliation of s
fine grsasined schist.

Micro.

a. Vein.
“uartz: snhedral crystals up to 3 mm. across. Uneven
extinection.

Plagioclase: subhedral crystals of varying size, which are
somewhat turbid and with numerous muscovite inclusions.
Crystals are anti-perthitic. o
txtinetion angle in symmetricel zone = 27
2V = ¢.75 +ve.

Composition: An 55 + 10k.

Muscovite: occurs in flekes up to 2 mm. long.
Tourmaline: one euhedral crystal, blue-grey, pleochroic.
b. Schist.
Biotite: numerous thin flakes, all psrallel, pleochroic
dark brown to straw, with frequent grey hsaloes.

Muscovite: slightly less in quantity than blotite. Habit the
same .,

Tourmaline: frequent euhedresl crmstals, pleochroic brown tg
colourless., Most common near the vein, further away the
crystals are smeller asnd sparse.

Zircon: small enhedral crystals in accessory amount.



A176/9.
Macro. A grey, moderately fine-grsined cerystalline rock, with
poor banding.
Adicro.
Microecline: small euhedral crystals and larger anhedral

poikilitic crystsals.

Actinolite: common in pale green poikilitic crystals,
8 arranged sub-parsllel.

Diopside: a single band of large (¢ 1 mm.) broken, irregular,
colourless crystals is present.

Zircan: & few small rounded pale yellowish-brown crystals
are present,

sphene: one euhedrel crystal and many irregular crystals
are present. Actinolite is dark grey where it includes
sphene.

4176/10
Macro. A coarse grained guartz-feldspar-muscovite pegmatite, with
prominent tourmaline and accessory gernet and apatite.

Hicro.
40.9% ‘uartz: Crystals large, uneven extinction.

2 Plagioclase: extinetion angle = + 7 , composition 4= An 5
50.9%5

ffierocline: less in-cuantity than plagioclase,

Bl lourmaline: zoned crystals, having the centre pleochroic
blue grey to slightly paler, snd th e rim brownish orange.
Alteration of the larger crystals has occured.

Small crystals are less altered and are largely euhedral.
The small crystals are brown only,

Apatite: faintly blue, non-pleochroic.



4176/11
Macro. Single beryl crystal with ineclusions and a dark rim.

Mdicro.
Inclusions:

Microcline: one irregular erystal, sbout Zmm across.

duscovite: numerous thin laths, parallel to the 'c'-avis
of the beryl crystal.

Zones: the centre of the crystel is colourless. 4t the edge
it grades rapidl¥ into a pale brown variety. The

brown zone is about % mm. wide, beyond which is =
colourless zone again.

A176/12
dacro. Pegmatite, with medium sized quartz and feldspsar and books
of muscovite. i few tourmalines and one garnet orystal

0.4 in, across ocour.

2176/13
meero. 4s for A176/12.
sficro. P
Feldspar: predominantly 4n 87 (extinotion engle = 16 )
antiperthitic. An 107, (Takk 3)
4 little mierocline is preseny.
~usrtz: frequent large, irregular crystals.

Tourmaline: a few crystsls, pleochroic olive-green to
colourless.

Garnet: one small crystzl is present.

Muscovite: small smount.



4176/15.

Macro.

Miero.

A176/16.

Mugro.

Micro.

A poorly bsnded crystalline cale-silicate, with crystals

1-2 mm. across. The weathered surfece is dark green-grey.

Micerocline: large erystals are frequent.

Actinolite: very common, most crystels euhedral, some
poikilitiec.

Diopside: common, but not as much as actinolite. Crydtals
are golourless and irregulsr.

Secapolite: lerge anhedral poikilitie crystals occur,
having enhedrsl qusrtr crystals within them.

Biotite: common, pleochroic brown to colourless, concentrated
in bands.

Sphene: irregular crystals are common, concentrated ir
bends with the biotite, and strung out in lines.

Zoizite: a few small fibrous patches are present.

Quartz: snhedral rounded crystals occur in the scapolite.

A well banded erystalline calc-silicate. alternate bands of
pale grey-green snd brownish white. The grey bunds cre

largely actinolite rich, the paler bands have much feldspar.

Microcline: small asnhedral crystels are present.

Actinolite: large euhedral crystals are freruent.. They sare
pleochroic pale green to colourless.

Tourmeline: small euhedral crystals are numerous, pleo-
chroic deep brown to straw coloursd.

Sphene: very common in small crystals, rounded or irregular,

Zoizite: present in fibrous masses.



A176/17.
iMacro. Fine grained pegmatite, having crystals less than 3 mm.
across. HMain minerals are jquartz, feldspar and tocufmaline
‘with some muscovite and spatite.
Micro.
Quartz: very intergrown with the feldsper, and having curved

edges on all crystals.

Feldspar: predominantly antiperthitic albite (4n = ¢ 5%)
with some crystals ksolinised. Microcline is uncommon.

Tourmaline: frequent, the crystals are 1-2 mm. long,
usually zoned, with blue centres and brown rims.
They asre somewhat poikilitio.

Apatite: in needles and very pele blue crystsls up to
2 mm. long.

Muscovite: a little is present in small erystals.

A176/18
Macro. Coarse guartz-feldspsr pegmatite, crystals intergrown.

Micro. The slide is of a single microcline crystal with psatches
of exsolved albite. Anhedral quartz crystals occur throughout
with a very little muscovite.

A176/19.

sicro. A single large microcline crysthal, with some plagioclase,
(An = 25, extinction argle = 6 )and with elongate quertz
in roughly persllel lesyers. A little muscovite is present.

A176/20.

Macro. & coarse quartzite, greains about 2 mm. across. Some feld-
spathic or clayey meterial is slso present. The rock is
cream in colour.

iero. j~stly quartz greins, varying from 0.1 to 2 mm. in dismeter.
ﬁuscovite, clay snd microcline occur between some of the
quertz grains. The microcline rarely exceeds 7 mm. across.
The quartz grains are angulsr and unrounded, and are mostly
touching each other.



4176/21.
Macro: A coarse grey crystalline cale-silicate.
icro.
Quartz: large interlocking anhedral grains form most of the
slide.

Microeline: & few turbid crystals occur.

Actinolite: forms about 30% of the slide. The crystals are
elongate and psarallel.

sphene: (?Zircon) small crystals occur in accessory ocuantity.

Iron staining on some corystals 1is seen.

s176/22.

facro. A coarsly crystalline pinkish grey cealc—silicate, with
actinolite and feldspar.

Micro. Actinolite: crystals are poikilitic and pale green, anhedrel.
Microcline: turbid poikilitic crystals occur.

Plsgioclase: turbid orystsals, having an extinction angle of
+ 20°. Composition An 40%.

Sphene: common, but not abundant.
Tourmaline: numerous small euhedral crystals.
Biotite: a little brown biotite is present.

Pyrite: largze (¢ 1 mm.) crystals are common.

4176/25
Macro. A fine grained brownish-grey rock, with elongate blue-grey
knots arrenged subpaerallel. The knots appear micaceous.

Micro.
Nuartz: sub-spherical grains of silt grade are present.

Tourmeline: feairly numerous smell crystsals, pleochroic
brown blue to pale straw.

Biotite: flakes are elongate and supparallel, concentrated
in roughly oval areas. Pleochroic brown to colourless.

Muscovite: colourless and very fine grained throughout the
slide, with larger sub-parallel crystals.

Plugioclase: scarce.
Leucorxene: in accessory eamount.

Iron staining on some crystals.



4176 /26
Meoero. A fine grained grey phyllitic cale-silicate.

sicro.
Wuartz: anhedral, subsphericsl crystals of silt greude.

Biotite: parsllel crystals, pleochroic brown to colourless.
Actinolite: common, the crystals are poikilitic.

Chlorite: a small amount of pale green chlorite ocours.
Tourmaline: accessory, pleochroic grey-brown to colourless.

Sphene: accessory.

A176/27
Macro. A fine grained pegmatitic vein in schist.

sicro. Showing major changes in mineralogy across the slide only.
see diegram for reference letters.

A Albite: sericitized.
qGuartz: irregular crystals.

Al. as for A, plus
Tourmaline: large blue-grey crystals

B. &Schistose, with
Biotite: pleochroic brown to straw.
Tourmaline: poikilitiec.
aartz: anhedral., elongste.

C. Feldspar: sericitized.
Quartz: large crystals.
Apatite.

Tourmsaline:

D. Quartz:
Tourmaline: poikilitic

E. Tormaline: poikilitiw.
uartz:
Biotite(?): non-pleochroic, colourless.

F. Biotite: weakly pleochroic, pale straw to colourless.
uartz:
Tourmaline: a little, euhedral.

G. Tourmaline: poikilitic.
feldspar:
dica: a little
Tuartz.



4176/28 A8&B.

Jaero. . coarsely crystalline cale-silicate with pink black and
green crystals up to 4 mm. long. Pyrite occurs, notsbly on
fracture surfaces.

Micro. The rock is an irregular intergrowth of feldspar end amphibole,
with numerous flekes of brown biotite.

hcrocllne. enhedral turbid crystals, somewhat poikilitie,
gbout 4 mm. aseross.

Plagioclase: similar in texture to the microclire, btut more
gbundent. Extinction angle = +14%, composition An 30Y%.

actinolite: very common in large poikilitic erysteals,
slightly pleochroic pale green.

plotite: small complete flekas oceur in rsndom orientation,
pleochroic brown to straw.

Sphene: small irregular crystczls are common.
Pyrite: euhedral crystals ocecur in accessory ~uentity.

Chlorite: a little green chlorite occurs around th= pyrite.



A176/32, 35, 36, 37, are all of a schist inclusion in the ~uarry
pegmatite.

Maero. Very altered schist, with much clay and narrow cross—cutting
quartz veins.

Micro.

£176/32.
uartz; elongate ragged crystals from silt to sand grade througl
the rock, and also in veins across the foliation in
which the individusal crystals retair their orientation
parallel to the foliation.

Blotite: pleociroic pale yellow brown to prey brown, parallel
and elongate.

suscovite: less than biotite, parallel .
Iron staining.
A176/35.
Feldspar: largely untwinned, 2v less than 90 , +4+ve. One crystal
tminned on the albite law has an extinction angle of 14 .

Mica: non-pleochroic yellow-brown irregular crystals, and some
bioite &also occurring as pleochroic laths.

‘uartz: small enhedral crystsls, no ordered orientation.

A176/36.
Feldsper: urtwinned crystals, biaxisl 4ve, 2V 70-80 .

Quartz: equidimensional crystals of ssnd grade.

Mica: brown or yellow crystals, most are golden brown and
non-pleochroic. Crystals are small, some slightly parsllaz
others in masses.

4176/37.
(uartz: larger crystals then in A176/32, and not so well
oriented as in that rock.

Biotite: pleochroic as in A176/32, also non-pleochroic as in
4176/36.

Muscovite: parallel laths occur.

Clay: large arecas of very fine grained material, statistically
isotropic occur, presumably of clsy.



Al 76/38A. bl
Macro. Contact of schist and pegmstite. Pegmatite is coarsely
crystelline, with quartz, feldspar, tourmaline and apatite.

Crystals are up to an inch long. The schist is fairly cosrse

with & tourmaline rich bend at the contact.

Miero.
1. Schist end. 3mm wide on the slide. Grain size incresases
toward the pegmatite from 0.2 to 1 mm.

Tourmaline: tending euhedral, crscked, and with numerous
holes. The crystals sasre pleochroic pele pink to deep
blue or olive green and are patchy; some crystals are
zoned irregularly with an olive centre and blue rim,

Feldspar: plagioclese dominant, anhedral, with iron stained
cracks and edges. Extinction angle = 16°, composition
= 4n & %.

Microcline: very little.

Guartz: larger than the feldspar, e¢. 1 mm. Patchy extinction.

Mugscovite: some fine grained sericite occurs within the
tourmaline.

Apatite: crystals ¥ mm. across occur on the pegmatite side
o’ this band.

2. Band 10 mmn. wide, free from tourmaline.

taartz: large crystals, sbout 5 mm. across, with fairly
even extinetion.

Plagioclase: large crystesls with fine polysynthetlc twinning,
extsnsively altered to sermicite. Some crystals have =
little exsolved microcline.

3, Tourmaline rich band, in the pegmatite.

Tourmaline: crystals about 5 mm. across, cclour scheme as in
the first band. wuscovite fibres, plagioclase and
microcline occur withir the crystasls. Faldspar frequently
rims the tourwaline.



A176/39.
Macro. 4s for 4176/384.
Jdicro. wschist end.
1. wuartz: fairly cracked and with uneven extinetion.
Plagioclase: quite turcid end iron stained.
slerneline: numerous small crystals occur.

Tourmaline: small crystals, not very sbundant., Pleochroic
pink-brown to nearly black. Poikilitic.

Muscovite: crystals up to 2 mm., containing 5% biotite. Iron
stained.

2. .Jartzs clear crys’'als with even extinetion, up to 1.5 mm.
Tourmaline: Constitutes about 40, of the rock in & nsrrow
band. Crystals are subparsllel, otherwise as in the
first band.
Feldspar: predominently albtite, somewhat iron stained.

Muscovite: iron stained crystals conpaining small patches
of biotite, the edges are ragged and sericitic.

Rutile: 2 small anhedral crystals are presant ir the muscovite.

Apatite: accessory euhedral crystals.

3. Luartz: as in 2.
Tourmaline: pleochroie pale pinkish-fawn té& deep olive green,
roughly euhedral but cracked and slightly poikilitie.
Crystals slightly smeller than in zone 2, 1 mm. by 0.3 mm.

Plagioclase: extinction angle = 1 , composition = ¢. An 10%
Crystals are irregular, cracked and a 1little turbid,

Apatite: accessory euhedral crystals.



5-'-176/40-
itacro. A schistose rock, consisting largely of quartz sand biotite,
with numerous knots of a hard #rey mineral., The biotite h:g

been pushed aside by the kxnot.

Micro.
schist.
uartz: ¥enoblastic, some crystals elongated parallel to
the biotite, many not so oriented.
Biotite: flakes elongate and sub-parallel, pleochroic pale
brown to dark straw,
Porphyrotlasts:
Wertz: as in the schist proper.
Muscovite: the predominant mineral, crystsls parallel.
Sillimenite: Occurs in thin needles parellel to the muscovite,
slightly pleochroic. Slightly less abundsnt than the
mascowite.
Andalusite: euhedrsl erystal, slightly pleochroiec, sbout
4 mm., across.
Magnetite: accessory.
Al76/41.

Macro. Fine grained pegmatite, with qusrtsz, feldspar, tourmaline
end aepatite. Crystels less than 4 mm. long.

Miero. fwuartz: anhedral crystals, showirng patehy extinction.
Albite: extinction angle = 16 . Some is anti~perthitiec.

Apatite: common, either as nsedles, euhedral or irregular
erystsls.,

Tourmaline: poikilitic erystals, pleochroic black to pale green.

A176/42
Mecro. Coarse pegmatite, with quartz and feldspar intergrown in
roughly parallel lsyers.

Micro.
J0.8% <uartz: little cracked crystais with regular extinction.

69%. Plagioclase: twinning diffuse and broken, extinction uneven.
extinetion engle = 17°. Composition 4n S¥.

0.2% apatite: euhedrul crystals are common but. not sabundant.

Sericite: in accessory quantity.



A176/44.,

Maoro. Large irregular quartz feldspar and muscovite crystsls with

euhedral tourmaline.

icro:

uartz:

Plagioclase: turbid crystals, greater than 5 mm. across.
Extinction angle = 12, refractive indices less thsn
those of quartz. Composition = An 10%.

Tourmaline: euhedral crystals with colour zoning, blue-gr:en
interior, pale green rim. The edges show alteration to
sericite.

Muscovite: the slide shows only one crystal.

A176/45.

ldacro. 4 fine grained metamorphic rock, banded puale green oand white.
The bands are 2-5 mm. wide.

Micro.

Tremolite-actinolite: colourless to pale green slightly
elongate crystels, sub-parallel. The crystals are
irregulear.

Microcline: u few larpge crystals are present.

FPlugioclase: irregulsr crystals of varying size, rarely
showing tv1nn1ng Extirction angle = -15°, composition
= An 5%. An 53 (Table 3)

Qusrtz: a few orystals are present

Rutile: smsll irregular grains are common.

4176/45.
Macro. A fine ;rained grey brown rock, with oval patches darker.

Jicro.
suartz: very common ss small arhedral crystals.,

Biotite: crystals subparallel, pleochroic colourless to pale-
brown.

Tourmaline: a f=w crystals occur.
Rutile: accessory in clumps &nd needles.
Muscovite: accessory.

The oval patches observable in the hand specimen zre patches
of unresolvable usrtr and mica.



A176/47.

idacro. Coarse grained pegmatite with irregular auartz and feldsper.
. . t ; e

Micro. Pedominantly qusrz snd plagioclase in irregular intergrowth.

“uartz: irregular crystuls, greater than 3 mm.
25.4%
74.0% Plsgioclase: large turbid crystals, rofractive indices less

than those of ~uartz, extinetion sngle = 18", composition
= An 2%.

0 .45 Biotite: a little oceurs, pleochroic pale brown to vellow.

0.24 apatite: in =zccessory quantity as needles and rods.

4176/48.
Macro. A massive fine grained cream coloured rock.

Micro. The slide consists entitely of plagioclase. The crystals are
irregulur, snd all bub the smallest are elongate and sub-
parallel.

zxtinction to 010 cleavage = 18°,
Refractive index between 1,328 und 1.538.
2V spprox. = 90 .

Composition - &n 5%.

4176/49,
Macro. A fine grained pegmatite, mostly nuartz snd feldspar, with
tourmaline and apatite. Crystsls less than 4 mm. long.
ifiero.
fJertz: Somewhat less in quantity than most other pecmetite

slides.

Plagioclase: irregular turbi® crystals, anti-perthitiec.
Extinetion angle = 1&°, composition = 4&n 2%

dicrocline: common, more turbid thar the plegioclase.

Apatite: frequent but not abundant, occurring as needles,
smzll euhedral crystels and irregular largs crystals.

Touimaline: Pleochroic colourless to grey, showing seive
structure, and some alteration to muscovite.

4176/50

saero. Fegmsalite, coarss and irregular, with guartz, feldspar, tour-
malire and limonite, pseudomorphous after pyrite.

siicro.,
Feldspur: large turbid crystals with polgsynthetic twinning
and some uneltered plagiorlase, of composition An S5%.
{An 3% +oble 3)
Quartz: clesr crystals, some of which are euhedrsl. Small
crystals occur in ceracks in the feldspar.

Muscovite: smsll flakes oceur st random.



A176/51.

Macro.

Macro.

Schistose rock, principally biotite, muscovite and cuartz.

with garnet porphyroblasts. Grey brown rock, gell foliated

but not crenulated.

Biotite: common a&s elongate and parallel crystals, pleochroic
brown to straw. lumerous grey, pleochroic heloes occur,.

Guertz: smell irregular crystals.

Feldspar: twinned on the albite law, biaxial -ve. :
Composition from refractive indices = An 27% + 1%.(Tabk 3)

0illimenite: numerous needles of sillimanite occur, mostly
in the cuartz.

Apatite: accessory

Garnet; none in the slide.



A176/60
Macro. Grey green slightly panded calc-silicate, with actnolite and
feldsper.
«icro.
feldspar: plagioclase predominant, crystals anhedral and
little altered, about 1 mm. across. Extinction angle
= 17", 2V #ve. Composition about An 5%.

microcline: very little present, occurs as exsolution
product in plagioclase.

feldspar constitutes about 60% of the slide.
Amphibole: pale green, slightly pleochroiec. The crystals are
slightly poikilitic, sbout 1 mm. across. snd not
oriented.

sphene: in accessory amoubht.

A4176/61

maero. Patchy cale-silicate rock, with numerous clots of green
amphibole surrounded by white feldspar.

wicro.
¥eldspar: plagioclase predominent, crystals anhedral, sbout
5 mm. 8cross. ixtinction angle o. 10°, composition
c. An 10%. About 80% Of -the slide is plagioclase.
microcline: very little, exsnlved from the plagioclase
smphibole: small colourless irregular orystels and larger
(3 mm.) very broken and poikilitic crystals constitute
gbout 20% of the slide.

sphene: sccessory only.

A176/62.

Maero. Contact of pegmatite with calc-silicate. One side of the
rock is almost pure green actinolite, occurring as large
crystals (about 3" long) in a rendom orientation. The other
side of the speocimen is almost pure feldspar, with occasional
smaller smphibole crystels. The junction betweer the two is
aquite sharp.

Miaro.

Plagioclase: thirbid crystals about Smm. long, optically
discontinuous. Twinning very irregulsr, but on the
albite law.

dicrocline: a little only, exsolving from the plagioclase.

amphibole: pule green pleochroic whole crystals sbout 5 mm.
long.

sphene: present in more than accessory quantity, crystals
ere irrepular and sbout % mm. ascross.

Lpatite: accessory.



A176/63

“acro.

Miero.

Fine grained grey rock with a moderate cleavsge. Specks of

pyrite visible.

uaertz: elongate crystals of silt grade arrsenged perallel.

Plagioclsse: elongate parallel crystals of silt grade.
g¥tinetion engle = 10°, Composition = e¢. An 10%

suscovite: constitutes sbout 10% of the slide, occuring as
parzllel laths less then 0.1 mm. across.

Iron ore: numerous irregular specks

Accessory apatite and monazite.
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STRUCTURE AND REFERENCE MAP
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