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ABSTRACT.

The rocks under discusgion outerop in the vieinity of
the township of Palmer, Hundreé of Tungkillo, South Australie.

The writers are of the opinion that the Palmer Granite
has arisen through granitisation of sediments in place.

Further they consider that the processes active at
Pelmer are comnected with those which have wrought regional
me tamo rphism snd wmetasomatism on the rocks of the eastern
Mt. Lofty Ranges on a grand scale, The Palmer distriet is
but part of this provinee of regional metamorphism and

granitisation.



INTRODUCTORY,

The ares discussed comprises some 35 squere miles, south
of the Mennum - Adelaide road in the vicinity of Palmer. It
includes portion of the eastern scarp of the Mt. Lofty Ranges
together with a small area of the ad jacent Murray Flats weat
of the Monarto - Sedan Reilway.

No detailed geologiesl work has previously been unisr-
teken in the srea. Acknowledgement of those writers who have
deslt in some measure with parts of the area follows,

Hossfeld in his papsr "The Geology of Part of the North
Mt. Tofty Ranges™, deals with the areas north and west of
Paimer and briefly with the Palmer Granite.

R. L. Jack exemined the Palmer Granlte mainly with regerd
to its utilisation ss & bullding stone. He submite an
analysis by W. S. Chapmen of the granite in his "Building
Stones of South Lustralia®,

H. Y. L. Brown submitted & report, published in 1903 in
which he dealt with the Kitticoola Mine mainly from & mining
end economic aspect.

The writers have copducted an intensive field survey
coupleéd with petrographic examination in the laboratory and
the conclusions they have arrived st are detailed irn the
follewing paged.

In the present instance the writers wish to acknowledge
their indebtness to Professor Sir Dougles Mawson for the
facilities which he placed at their disposal and the finsncilal
aid obtained.



THE BROADER PHYSIOGRAPHIC AND STRUCTURAL FEATURES.

“ﬁewmes%~§rnminent~physiographio features in the vieinity
of Palmex-are e eastern egcarpment of the Mt. Lofty Ranges
and ths Murray Plains. The hills rise abruptly dat of the
plains along the lins of ths Tertiary fault which/ 1iea in an
approximetely north - south direction passing through the westem
boundary of Palmer township itself.

The Murray Flats consiat of gently undulating cowmtry
stretching eastwards from the Fault-line to the Rlver Murray.
The flatvs west of the Monarto - Sefan Railway and which lie in
the area under discussion, are mantled wlth alluvium and with
oocasional cappings of nodular travertine limestone through
which project isolated outcrops of older granitic rocks and
metasedimenta. 4 thin interrupted capping of ferruginous
fluviatile grits of Tertiary age is oceasionally observed on
the surface. Bast of the milway line the so called tonalite
is prominent together with other granitic rocks and meta-
gediments. MFossiliferous Tertiary marine limestones become.
notable sastwards towards the River Murray.

The Palmer Hills rise sbruptly out of the plains. The
preaentwélevation of the scarp face ig due to fasulting im-the
%EjsmTartiary‘“Kbsciuskan epoch"”, Drainage is through several
noteworthy oreeks (Balers, Harrisons ete.) which have out steep
gorges through the country rocks near the fault line. These
oreeks meet in the Resdy Oreek in the vicinity of the Xitticoola
Mins and thereafter the Reedy Creek passes out of the hills onto
the flats flowing iﬁ an eassterly direction towards the River
Murray. Springs ensurs permsunent water in these creeks.

The rocks of the hills comprise schlsts and other meta-
gediments with granitic rocks, the relationships of which will
be dealt with below., The metasediments stamd out prominently
from the surface of the hills so that the lins of strike can bhe
traced visually for great distances. With their treeless nature

and paucity of solil-covering, the Palmer hills are in strong
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contrast with those nearer Tungkillo and west of that towmship.

Several milss sonthweat of Palmer township quart;irigées
are & prominent feature of the melief. These are long, level-
topped ridges with steep sides, whiech are notably higher than
the surrounding country, 4top of these are found interrupted
patches of flatlying ferruginous snd arkosic Tertilary
fluviatile grits.

The structural features of the area will now be considered.
The aceompanying section scross the area, illustrates the nature
of the structure. The genseral country rock has been foldsd
inte & mojor unsymmetrical syncline pitching gently in s 5.85.W.
direction. Minor folding within this mejor structure is com-
plicated, especially near the supposed bhase of the synecline
where intense tight folding has occurred.

Much of the eastern scarp face is occupied by a major
crush zonse which atiains considerable width in the wvicinity of
ths Kitticools Mine. At its maximum extent, it measures ae
much a8 three~-quarters of a mile wide. The fault zons trends
in arroughly N.-%, direction. 4&lthough the present elevation
of %55~soarpuis attributed to faulting in the Tertiary, it is
believed that this later movement was renéééd\along early
Palaeozoic linsa. Most of the crushing in the fault zone is
to be atvributed to this early Palasozoic faulting. This
faulting must have been post-granite, as the granitic rooks
involved, are shattered and wveined., Shattering of granitic
rocks and metasediments alike, has besn cmsldsrable. ?“olished
shear surfaces with slickensides are common.

Jubgequent mineralization of the shatter zone caused wide-
gpread metasomatic changes within the granite and was resnonsible
for the introduction of vein guartz, specular hasmatitae, pyrites,
arsenopyrites and carbonate minerals. In the Kitticoola
ragion especialliy, gold, and ore minerals of coppsr achisve
considerable importance in association with the above.

g juvenation along the older lines oocurred in the late

Tertiary "Kosciusken Epoch" with a resultani uplift. This



re juvenation is evidenced by the bold prominence of the scarr
and the steep gorges cut through it, as contrasted with the low
lying areas to the east. Further evidence of the uolift is
gseen in the differential slevation of the Tertiary fluviatile
grits which occur both on the flats and at high levels in ths
hills. 4n spproximate estimation of the relative vertical
movement is thus afforded.
The rocks of the ares may be conveniently grouped according
to the following schemec.
A, The Granitic rocks, including
1. The Palmer Granites
2, The Rathjen Grenitio Gneiss
3, Minor granitic maases
4, The Pegmatites and granitiec pegmatite veins

B. The Metagediments, including

A ¢
1. The general country rock comprising micaceous

grenulites, micaceous quartz schists, quartz mica
schists and amphibolite schists.

2, HNetasomatised types, ineluding

(a) felsvathised quartzites

(b) biotite enriches schists

(¢) amphibolites and mica amphibolites

(&) ouartz plagioclase anthophyllite schist.

(e) the migmatites

(f) wveinsd gneisses

(g) contorted composite gneisses (ptysmstiec
migmatites)

C, Deposite of Tertiary and Recent Origin, including
1. Tertiary fluvietile grits, ferruginoug or arkosie,
2., Pleistocene or Recent consolidated fluviatile

conglomserate.

3. Recent Alluvium and noduler travertine limestone,



THE GRANITIC ROCKS.

The granitic rocks dealt with occur in two main bodies west
of Palmer township. The more westerly body has its greatest
areel extent north of the Mannum ~ idelaide road and for the
most part consists of strongly foliated rocks more approvriately
termed gneisa than granite. The body nearer Palmer lies mainly
south of the Mennum - Adelaide road and includes rocks which are
more apypropriately termed granite. It 18 proposed to differentlate
between these bodies and for convenience the body nearest Palmer
will be termed the Palmer owuwterop and the more westerly body the
Rathjen outerop.

Minor granitic masses outerop amongst both the metasediments
in the hills and the alluvium on the flats. These will be dealt
with in later nages.

4, The Palmer Outerop - The Palmer Granite.

Granitic rocks occupymuch ox the scarp face immediately west
and gouth of Palmer. The outorop itself is lenticular and
slongate, trending in a general north-south dirsection. The main
Eaemum - Adelaide road cubtd acrogs it at its greatsst width but
north of the road it does not extend far; southwards it tapers
notably. The Palmer Granite has a distinctive spheroidal mode
of weathering which has given risse to the tor-strewn hills, so
much s feature of the landscape on both sides of the ¥Msesnnum
Road immediately wedt of Palmer townshlv., The tors range up to
thirty feet and more in diameter and their mode offormation is
well illustrated in the concentric cracks observable on the face
of a road metal quarry some ons and s half miles west of Palmer.

ithe grenite is very variable over the ountorop. The most
typical variety is that which has been used for monumental and
building purposes and forms the bulk of the "tor"-granite. It
is a medium to coarse-grained rock pink in colour and of pleasing
aspect. The grein size is fairly even although the microcline
felspar in particular tends to be of porphyritic habit. “hs

foliation in this varlsty is not as prominent as in certain others.



Various aspects of the Palmer granite will now be considered

in detail.
1, The Variability in the Granite.

The granite ia extremely varisble as regards ite appearance,
grainsize and other textural chsracters, relative proportions
of component minerals, mode of weathering and Jointing and in
the degree in which foliation has been developed.

The most prominent variety is the coarse pink mierocline
granite in which the tor structure is most perfectly developed.
This 1s the only variety which may be sald to resemble true ¢
granite to any close degree. Other varietiea associated with
the coarse pink variety in the inmer portion of the outerop
somet imes bear little resemblance to igneous mecks apart from
their mineral assemblags. .They include a fine grained grey
schistose rock, porphyritic micro-granites, compect gresey
quartzose types and a fine grained pink aplitic variety. 4 coarse-
ly gneissose red granite is prominent near the EKitticoola mine.

R+ Lockhart Jack noticed the variability in the granite
and found it diffiocult to reconcile the strongly sheeted nature
of the aplitic variety, as observed in the road metal quarries,
with the adjacent tor structure in the coarse pink granits.

The writers also could not envisage both types as arising from
a Bingle magma and subjected to the same conditions in later
times. In explanation Jack propomed = "dyking" hypothesis
whereby a youngsr granite wes suppoSed to have dyked an eariier
ons. He believed that his Bypothesis was supported by the
rolationships betwsen the variow types as revealed along the
road cattings.

Traverses made across the granite Prom east to weat suggest
that the more prominent varieties trend in conformity with the
marging of the outcrops, that is, generally parallel to the
strike of the ad joining metasediments.

This fact is signifiocant in thai it gupports other evidence
in favour of the theory proposed by the writers that the granite
has arisen by granitisation of sediments in place, The facts
which prompied Jack's "dyking™ hypothesis are just aa readily



explained by a granitisation hypothesis.

2. The Bhape of the Palmer outcrop.

The outerop is elongated and lenticular in shapes, tapering
towards the south. The body as a whole is conformable with the
country rock and bears no obvious transgressive relations to it
as might be expscted from a simple magmetic batholith. The
marging are for the most part roughly parallel to the strike of
the adjacent comtry rock. Lfor several hundred yards north of
the main Msnnum roed the margins wers observed to have oross
cutting relations %o the Strike of the country rock and here
mica schists were Seen to pass into migmatitic rocks and then
in to blotite granite; likewise felspathised sandsiones into a
medium grained leuco-granite along the line of strike frdm the
country rocks,

The writers believe that the elongation of the Palmer
outerop and its gensermml concordsnce with ths structure of the
ad joinink sediments is signifigant evidence in favour of

granitisation.

s Xenolithic Material within the Granite.

Yark schistose®xenoliths are numerous in the granite.
These vary in size from Several centimetres to metres in
dismeter and achieve a notable density in certain areas. i'he
larger bodies are mors conspicuous bmt the smallest are seldom
abgent from any exposed area of the granite. In nature they
are fine grained and biotite rich, a marked schistosity being
imparted by the biotite., In shape they are invariably ovoidal
or elongated and ellipsoidal with the longer axis and also the
schistosity Invarisbly orientated parallel to the direction of
foliation in the granite itself. In the few csses whers ths
orientetion of the xenoliths end their direction of schistosity
is obligue to the prevailing direotiom of foliation in the
grenite, it is found that the folistion of the granite has been
locally distorted and that the gchistosity 1s still continuous
with the foliation,



It 1s difficult to explain this faet if the foliation in
the granite is to be attributed to post-magmatic dynsmic
agencies, as has been done by Hossfeld. The vnresent writers
suggeat that the effect is due to a svate of plagticity and
8light movement achieved by a local inorease in the concentra-
tions of the active fluids (emanations) and elevation of
temperature during the transformations of the sediments.

The more bagic types of xenoliths are thought to be
bagified remnants of country rock segregated at the positions
they now occupy during the transformation of the sedimsnts.

Lighter types of xenoliths are common though not as con-~
spicuous as the dark biotite-rich types. They are often
schis tose and fine grained in nature but grade into “ghostly
remnanta" almost identical in minerel composition with the
granites, and only distinguishable on fresh exposed surfaces
by slight textural difrerences. These "ghost structures"
are leas regulsr in shape than the conspicuous bagioc xenoliths.
The lighter types of schistose xenolith preserve the same
general orientation and conformity with the foliation and
often weathsr more readily than the enclosing nomal granite.

North of the Mannum - Adelaide road whers the outerop has
cross cutting relations to the contact rocks for some distancs
thin bands of felspathised sandstone are pressrved in = compact
medium grained "leuco-granite”, and may be traced outwards

along the @trike into felspathised sandstones at the contsect.

4. the Gneissic Structure of the Palmer Granite.

The parallel structure of the Palmer granite is due mainly
to the parallel orientation of biotite, although stresks and
lenticles of hornblends contribute somewhat to it om the out-
skirts oftg%terop. The perallel structure might well be termed
gchistosity in the case of scme of the granitic rocks as for
example, with the grey micro-granites.

In the coarssr granites the biotite flakes have segregated

to give a pronounced foliatéd structure. The foliation may be
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strongly developed a8 in the case of the coarsely gneisaio
red granite of Kittlcoola but is elsewhere not so well defined.
T+s strike is everywhers varallel to the gtrike of the
schistosity in the adjoining metagediments except whers local
distortion has occurred due to the transformed gediments
achieving some degres of plasticity.
The sSubject will be %reated in more detail after the

Rathjen outerop has been dealt with.

5, The Contact of the Palmer Granife.

The margins of the granitic rocks are for ths most part
roughly parallel to the strike of the adjacent metasediments

arnd to the direction of foliation in the granite.

B, THE RATHJEN OUTCROE.

This body has several features which are even more
signifi%ant then the neighbouring Palmsr Outerop.

The Rathjen gneisses oceur in a body which has its great-
est extent north of the Marnmum - Adelaide road running north-
wards for some miles in a brosd belt. Near the road the
Rathjen body tails out and extends southwards for sans miles
as g narrowsr belt of wniformm thickness (60-80 yards wide)
mtil fenlted out &% the mein Tertiary fault. The "tail" of
the Rathjen outerop is periectly conformable with the adjacent
motasediments. ©The contacts sre parallel to the foliation of
the gneiss and to the strike of the ad joining metasediments.

The Rathjen gneisa is somewhat variable but is typically
a strongly foliated granitic gneiss. The foliation is in
places weakly developed but ls never asbsent. It is bedins
everywhers parallel o the atrike of the adjoining metasediments
and is due to the segregation of lsminae of biotite which impart
a marked fissility to the rock. The tor structure has hers
been modified by the influence of the pronounced foliation,
the outcropping rocks having rowmded tops with flattened wallas
dipping at an angle to the ground surisce, in conformity with

o

the surrounding metasediments. Zenolithic segregations of
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gimilar nature to those in the Palmer outerop occur and
preserve their regionsl orientation. The Rathjen "tail"
suffers shattering in the orush zZone and is finally lost under
the flats some two miles south of Palmer.

in analysia of the moat typical gmeiss is given later.

THE METASOMATIC MODIFICATION OF THE GRANITE.

Along the esatern ridge of the escarpment an abnormal phase
of granite is sesn extending from behind Palmer township south-
wards to Kitticools snd the Heedy Creek. This granite may be
readily distinguished by ita angular, jagged and blocky mode
of weathering which contrasts strongly with the tor structure
of the adjecent normal granite. The abnormal granite has been
shattered and fractursd as & result of faulting during sn early
~ Palaeozeic epoch. The infilling of the fissures by secondary
quartz, haematite, pyrite, and rarely chalcedonic silica and
calcite 1s characteristic. ZPolished shear surfaces and slicken-
gldes zre a feature asnd are often outiined in quartz or
heematite. <Yhe blocky mode of weathering is a consequence of
the shattering and secondary veining.

From a study of the granite on the Kitticoola ridge and
its relations with the coarsely gneissic red granite type which
outorops immediately to the west it is apparent that the
ebnommal grenite is a pneumatolytic or replacement varisnt of
the nommal granite. All gradations from the coarsely gneisaio
red granitse to the pink and green talcose granite may be ob-
gerved along the banks of Reedy Creek in the vielnity of Kittvi-
coola. The biotite and plagioclase can be seen in all stages
of alteration. The red microcline is relstively unaffected.
The texture and grainsize of the abnormal and normal types ave
ldentical except where wveining with Secondary silica has
intverfered.

#ield study leaves little doubt au to the origin of the
talcosas granite,n&mely, through replacement effected in normsl

gremite. Petrographic evidence supports this, Pegmatites
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within the granite have also suffered similar alteration to
talcose typses.

THE MIGMATITIC ZONES.

Ad joining both the Rathjén and Palmer outcrops on all sides
are migmatitic zones which coalesce in the ares betwesn them.
The rocke surrownding the Rethjen body Seem to have bsen more
greatly affected and to a wider exten® than those surrounding
the Palmer body despite the latter's greater latewal extent.
The migmatitic zone surrounding the Rathjén outerop is marked
by a decided.enrichment in biotite and is thersfors more con-
gpicucus than that surrounding the Palmer outerop which im
marked chiefly by feldspathisation, with no notable basification.
The difference can be attributed to & fundamental difference in
the nature of the beds being transformed. The Palmer granite
was dominantly derived from fairly pure arkosic types with
minor bands richer in biotite. Biotite is a negligible con-
gtituent of many of the granitic rocks of the Palmer Outcerop and
it is scarcely likely that in the transformation of the quartzose
rocks that thers would be any excess of the Fe and Mg ions to be
expelled into the surrounding comntry roeck, The Rathjén outerop,
on the other hand, is apparently derived from & more impurs
peammitic type. Biotite is a prominent constituent of all the
gneissic varieties of the Rathjén outerop and no purely quartzo-
felspathic rocks which are so frequsnt in the Palmer outerop are
observed in the Rathjén body. Considerable excess of Fe and Mg
ione were available during the transformation and these were
expelled as a “basic front" into the gsurrounding metasediments
there to form a biotite enrichment zone. The biotite is
Segregated within the schists in planes parallel to the schisghog-
ity as folia which vary in thickness from thin laminae to brosd
sheets, ten feet or more in thickness. Quartz is often an

aggociate in some of the folis.
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1. The Rathjén Migmatitic Zone

This is characterised, as already noticed, by 2 marked
enrichment in biotite which is segregated into sheets along
the planes of schistoasity of the country rock. Characteristic
rock types in the mignatitic zone are veined gnsisses, compact
"permeation” migmatites, smphibolitic granulites, foliated
smphibole-epidote gneisses amd, biotite enriched schists.
(a) The Veined Gneisses.

These are & prominent feature of the zons adjacent to the
Rathjén outorop and less commonly ocour about the Falmer outecrop
wherever 8chistoge and quartzo-felgpathic bands. The granulites
nevsr develop this veined structure, their close textured
recrystallised aggregate prohibiting the entrance of replacing
emenstions which was facllitated in the schist by the planss of
schistosity.

The authors consider that {the veined gneisseg have been
formed by replacement rethexr than by bodily injection of liguid
material. <the granitic layers are often rimmed with biotite
layers which in the opinion of the writsrs are due to the
enrichment of bands of schistose material in #e and Mg ions
during the trensformation of ad jacent bands into quartzo-
felspathic (granitic) material. The writers fail to See how
actual injection could produce such perfect parallelism of
closely adjacent schistosgse and granitic layers for great distances
without disturbance or distortion of the foliation in any way.
They consider that layers of schist have besn locally transformsd
through pemeation end granitisation along the direction of
schis tosity.

The quartzo-felspathic layers are coarser near the Rathjin
body itself and the weined gneisses may grade insengibly into
the Rathjén @neiss itself. It is apparent that the strongdly
foliated Rathjin Gneiss i8 mersly an “ultravenite*, the biotits
folis which impart the strong foliation being merely the
equivalent of the biotite rich schistose layers of the veined
gneisseda., In the field the guartzo-felspathic bande stand out



prominently from an exposed surface of :ilathjén Gneiss and
their variation in width and extremse parallelism for long
distances strongly support the view that the Hathjén Gneiss
is an “wltro-venite!, formed by the intimate replacement of
gschist along planes of schistosity with the segregation of
blotite into lenticles parallel to these planes and the
explusion of femic ions in excess of the requirements, into
the frontal =zone of surrounding metasediments.

Outwards from the Rathjén outcrop, the granitie hands of
the veined pneisses become of finer grain esquivalent to that
of the schistose laysrs and may ultimately merge into the
permeation migmasvites.

(b) _Permeation Migmatites.

Glose textured even grained crystalline rocks with no
banded structure are met with in the migmatic zZones. shey
are the so called "granitic schista" of ZSrown.

(o) Ptyematic Migmatites.

Contorted composite gneisses are prominent along the

cliffs of Harrison's and Baker's cresk.

2. _THE PAIMER MIGMATITIC ZONE.

On the eastern side of the Palmer Dutcerop, the erush Zons
interferes with any proper study of the contact roeks. On the
wegtern side, the granitic rocks are bounded for considsrable
distances by compact grenulites. The granitic rocks at the
outskirts of the grenite body are often fine or medium grainsd
aunartzo-felspathic rocks in which green hormblende has been
se gregated into stresks ani lenticles, imparting a rude folia-
tion. Yhese no doubt represent granitised equivalents of the
hornblends granulives into which they pass cutwards from the
contacts and In which Stresks and bands of hornblende are also
segregated. The contact granulites are orften felavathissd but
pasa intermittently along the strike into dark smphibolitic
rocks, 4 similar phenomenon has been obseryed at Rocky Gully.

4plitic and pegmetitic veins in the granulites are often rimmed
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with dark amvphibole bands. This basification about gquartzo-
felspathic material is illustrated well in instances where
pegnatitic dykes are seen cross-cutting the granulites. 4n
i1lustrative case was observed wherc two parallel pegmatites
about six yards avart wers Seen crosscutting the granulites.
Between the pegmatites the rock is s compact, fine grained
smphibolite, resembling a basic dyke in its field sppesaranca.
Felaspathised rims are sesen about the pegmatite. On the outer
sides of the pegmatites the rocks ars & normal grey granulite
in which thin streaks and bands of hornblende are vigibls.
The most likely explanation of such pseudo~dyking which are
sieen in several places, is that the pegmatites and the
amphibolite are complimentary and represent replacement
products of the granulite.

Migmatitie rocks with coarse foliation imparted by bands
of hornblende, actinolite and epidote are met with adjacent
to the granite. They often carry large crystals of sphene.
Veined gneisses ocecur where the contact rocks are schistose
put thess are not prominent.

Horth of the Marnum - Adelaide road, contact rocks passing
along the strike into the granites, comprise felspathised

arenaceousd rocks and basifisd schistose rocks.

THE MINOR GRANITIC MASSES.

OQuterops of granitic rock ocour sporadically amongset the
gensral country rock both of the hills and the flats. They
are invariably of a medium and even grain, but vary in eolour
from pinks to white types, Many are apparently granodioritic
in nature with notable biotite, while others ars aplitic and
non~blotitic. Parallel structum in most of these masses is
absent. A sequence from a schist, to a schistose rock with
subordinate granitic bands, to one comsisting of half granitiec
and half biotite-rich schistose bands, to a grenitie rock with
thin trains of biotite, to a homogeneous tyne with only
oceadlonal clote of biotite, is commonly observed arowd these

magsas,
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A minor granitio outerop mear the northwest cornsr of
the area and almost od jacent to the main rosd, was studied
in detail. It is & narrow curving band outcropping arowmd
the nose of the pitching syncline, smd agasin illusirates
the concordance of the granitie rock with the structure of
the country rock. It is a handsome white rock, granodioritic
in nature and is commonly streaky in appearance, and often
contains clots and lenticles of biotite. On either side of
this outcrop are saccharoidal quartz-plagicclase-bilotite
schista with the biotite mainly segregated into laysrs,
These pass outward in stages into the schistose types with
no marked biotite folis (Rock Seriss 31-31D).

THE FPEGMATITES.

A variety of rocks of pegmatitic habit ocour in the ares
discussed. Theas rangs from simple quartz dnd guart-microcline
types to the more complex ones carrying rars minerals. Graphic
types are notable. They vary in size from & fraction of sn
inch to several yards in width. Grainsize varies from cosarse
in the complex types.to fine in the aplitic varieties. Grein
Size may sanetimes vary within the one vein from a coarse,
highly siliceous ceniral part to a fins-grained margin of
granitic character. The colour of the microfcline is usually
pink, rarely brick red, snd occasionally milk-white. Albite is
prominent in soms pegmatites,

Although no detailed work has been done upon them, it is
suggested that there are three different modes of origin,

1. Crystallization of fluids permeating the comtry rocks,

8imiliar to those zotive in transforming the sediments
to granite. The graphic types in particular are DT O~
bably of thig origin.

2. Replacement types

A few pegmatites have one or mors of the following
features which sugpest a replacement origin., These are:-

(1) Retention of schistose "xenoliths" in cop-

formity with the structure of the schigts,
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(2) A gradation in grain size observed in certain
pegmatites from a coarse central vein of
auariz-microcline to fine~grained splitic
margins.

(3) Basification of the margins as seen by highly
mafic bands of bilotite or amphibole, which
border the pegmatites (No. 47).

(4) Preservation of traces of the originel sitructure
0of the metasediments cut through by the
pegmatites, such as trains of biotite.
fegmatites showing these features are not partic-
ularly common and occur main-ly near the granitic
masses.

3. «theomorphic types

Certaein granitic pegnatites and coarse veins which
cut aocross the granite, may be of rheomorphic origin,
representing mobilised material.

Certain of the pegmatites which cccur in the Harrison
Creek area, half a mile south of the main road, Wers mors com-
plex types and contained notable beryl in association with
muscovite, red garnet, tourmaline and chlor-apatite. The
felspars includsed alblte in addition to pink miecroclins.
Beryls wers obtained as much as six inches in length., Tour-
maline up to one foot in length. Tourmaline commonly shows
ite full trigomal form, but sometimes it oceurs 23 masses of
needles. The muscovite is a2 pals green varisty ocourring in
small books. The red garnet often shows well developed

rhombic dodecshedral forms.

QUARTZ_FEEFS.
Much of the back comntry beyond Tungkillo, features great
ridgea end reefs of milky quartz. The ridgss rise abruptly at
the sides fifty fest or more chove the surrounding country and
Show up prominently as resistant, level-topped masses capped in
rarts by horizontal Tertiary gravels and fine grits. They have

been traced for = mile or so in length snd commonly end abruptly.
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THE COUNTRY ROCK.

The general country rock of the hills outside the
migmatitic zones comprises meinly quartz-falsvar-mica schists,
granulitic types and amphibolites. /hen compared with the
bedding of tho basal grits as delineated by the ilmenitic
bands, the schistosity of the country rock is apparently
gensibly coincident with the original bedding. Minor granitic
rocks outerop occasionally smongst the country rock and arc
invariably surrounded by migmatitic rocks. Pegmatitéé.are
also common, especislly in the westem part of the area.

In the crnsh zone, metasediments and granitioc rocks alike
have baen subjected to crushing and shattering. They are
veined and have often suffered metasomatioc changes. 8Silicifica-
tion of the shatter belt is a feature immedistely south of
Palmer township where hillocks of massive vein quartz occur
with relicts of unreplaced country rock. :

The rocks of the flate inolude metasometised basal grits,
including the anthophyllite schists in which layers of ilmenite
may be observed. Veined and contorted composite gneisses with
occasional granitic ounterons comprise most of the other
varietises. Tellow-green fluoravatites are s feature of the

biotite-rich lenses in the contorted gneisses.
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T RTROGRAPHY . _ 'y

No. 26 PAMMER  GRAFETTH v 0T
Location:< Palmer, Mannum 1460/9565

Field relations: The sSpecimen was collected from a bouldsr of

the tor grenite occurring spproximately one

mile west of Palmer township. s

The hendspecimen i1s an holocrystalline medium to cosrse
graine% rock, vink in colour and of pleasing asvect. -The
essent lal minerals dre felspars, owartz and biotite. The most
prominent mineral is & pink microecline oFften of tabulsr habit .
and sxhibiting simple twinning on the Barlsbad Faw., It has &
definite tendency to be porphyritic, crystals reaching up to
two centimetres in length.

ranular quartz is abundaent, showing its charasteristic
v{i;aeus lustre. Plagloclase. ocours ss white-‘crystals showing
fine ygly-synthetic twinning end is by no means as prominent as
the votash felspar.

Biotite ocours 28 black lustrous flakes but is not notably
abundant and shows no pronounced direotional tendencies in this
specimen. Goldsn yellow crystals of leucoxenic gphene are
occasionally visible.

Microgcopical Deseription.

In thin section the rock is/ coarse and holocrystalline. The
component minerals are very varisble in size and crystal outlines
are chamacteristicaliy absent from them. The texbure may be gaid
to resemble the crystalloblsstic more thsn the pyrogenetic.
tpartz is abundent as colourless erystals of variabls size with
irrggglar“ontlines. The ¢xtinction of the larger individuals is
oféen shadowy showing signs of strain. Iines of fluidal in-
clusions are shovn. Relief is low and positive. Birefringence
is weak. Ihe interference figure is uniaxisl end positivs.

ﬁHAFelsgars are a8 equally.abundent as quartz., <wo varieties are
ragfésented.

(1) Miorocline ocours as dusty individusls of varisble

8ize displaying the typical croashatched structure. Helief is low



gn&' negative. Peculiar skeletal intergrowths of gquartz may be
gesn in certain crystals of the mierocline.

(2) Plagioclase .is not-notably inferior to the alkali

felgspar In abundance. It occurs as slightly clouded colourless
crystals of ‘low positive relief. Alteration is often most
intense within s central kernel; the outer. portions of the
cryatals being clear.

The maximun extinection angle in a plans perpendicular to
010 is 59 which corresponis with an oligoclase near Abgg fnpg.

Mymekitic Intergrowths of quartz in plagloclase are
occagionally seen.

Biotite ie¢-not notebly abundant. 1t is an Intenssely rleocchroic
variety ocenrring as irrsgular plates.

Pleoehroism X = yellow

Y= Z2 = deep brown almost opaque

Extinetion is straight.

Ilmenite and Sphene are notable accessory conatituents which
occur in association with one another., The sphens «fiawlaucoxenic”:
in-nature and is apparently derived from the associated ilmenite.
It is deep brown in colour and fsebly pleochroic.-  lt-shows
high-relilef and extreme -birefringsnca.

Lpatite is a notable accessory constituent. It is . .eolouriess,

has-a moderate relief and weak birefringencs.

Mode Guartz :- 39 0%
Microcline :- 28, 4% Fy
Plagioclase -~ 23, 8% },.(.,ﬁ
Bilotite :-~ 5.1

Ilmenite ond Sphene:- 3.6%

The modal proportions indicate that the rock is more of the

nature of an adsmeliite than a granite.



an analysis of a sample of the pink tor granite is

appended and differs 1litile from that of V. &

. Chapman

vresented by R. L. Jack in "™he Building Stones of South

Australia®,

- e

dnalysis of Pink Granite, Palmer

Anslysis of Granite, Palmer ;
Analyst W. S. Ghanman.

—————— e e e —r e ——
4

510 73.96 i
A1203 13.67 |
F9203 1,22 |
FeO 1.03 }
Mn0 0.04 :
Mgl 0,56
08_0 1158
K0 3436 '
|
HEO— 0,04 l
HoC. 0.29 II
7105 0.37 ?
P505 0,16 ;
FBSE O. 25
€0, 0,22 |
I
99.78 l
|

Loc. Analyst J. H. Rattigen
8102 T4.62
F6203 1.18
Fe0 .92
MnO -
Mgl .55
UaO » 61
Hp0( ) 14
HEO (+) +25 |
710, .32 5
|
PéOS .08 ;
S .04 i
|
100. 36 i
|
|
Horm:
Quartz 38.40
Orthoclage 21,13 Salic
Albite 26.72 Gro up
Anorthite 7+51 95, 80%
Corundum 2,04
Hypersthene .26
FaS 103
Mg‘S:LO; Pemio
1.40 Group
Magnetite 1.62 4,09
Ilmenite 61
Apatite .20

In tweg capw.

classifhicat 10N the ok

15

I,3,27 . Tehamose..
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MIGROGRA 1
Bogk Mo, 23 |
Location 139 /os4 : ' &7

+he--handspecimen is & fine-grained grey rock It&ﬁﬂhaohu
numerous small_flaksa"vQ:;;;;itefimpart-a schisinss atruetcure.
The rook consists esgentially of quartz, felspar and biotits.

In section the roek is eeen to consist of a fine eveniy
granular a.mgregate of aua.rtz aend fel:?];:a'rqlgith su]aqrdinate =
blotlte, &he prsdeminantiy graﬂoblasticftexture is modlfied
by the »nreferred orientation of the biotite flakes.

Quartz le—es-sbundant constituent as romded or slightly
elongeted colourless.xmﬁoﬁlasts.

Felspar comprises two varletles

(17 yHicrocline is deminant aaf&usty xenoblasts

displaying the iypical crosshatching.
RI </balsam.

(2) Eg;ﬁggg;%ggais gubordinate %z the-microcline.
1t occurs as colourless xenoblasts which may
not show twinning on the Albite Law.

RI > balsan.
Maximum symmetrical extinetion in & vlane
perpendicular to 010 is 8° which corresponds
with an oligoclass near Ab75An25.

Diotite is conspicuous but not abundant as smell tabular

crystals.,

Pleochroism—is gtreng X

H

yellow
Y 2 Z = deep browmn
Extinction is straight.
Accessory constituents include
Titeniferous iron ore = biack ovaaue

Sphens = (Brown gradins of extreme relief. Nuclei
.0f ilmenite are seen wiﬁhin some. grains ).

Epidote - \weakly plesochroic yellow grains of
moderate relief).

Orthite
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RED GRANITE, XITTICOOTA.

Rock Ne. 554.
Iesution: 152/919.

Ld--He la ] ioills:-"\--a‘ .g:r;an-itic“t'yper outeropping on the hanks of
Heedy dreek, near the ¥itticools Mine, ' _

The handspecimen is a coarsely gneissic red rock consisting
esgantially of felspars, auartz and biotite. The most mrominent
constituent is = coame red microcline which ie occasionelly
vorphyritic in habit. Plagioclass, white in colour is sub-
ordinate to the notash felsper. =uartz is plentiful.

The most prominent ferromagnesian mineral is s black lustrous
biotite which shows direcvional tendencies. Alteration to a
green oroduct is visible in some instancss.

‘;a_‘fgﬁlﬁe.n metallic grains of pyrite are occasionally visible.
In seotlion the rock is seen to consist-of compenents of
veriable grainsize. The texture is coarsely granoblastic. +he
biotite although not abundant shows & preferred orientation =nd
the quartz érystals have a tendency to be elongated in thes Hams
direction.
The rock shows signs of alteration in the plagioclase and
to 2 lesser extent in the microcline and miea.
Quartz is abundsnt as-colourless xenoblasts. of varisabile
8ize. It often shows shadowy extinction.
Felsg#r -~ two varietiss =we renresented: -
(1) Microcline as dusty crystals showing th¢ typieal
crosshatched structure, and simple twinning on
the Carlsbad law.
RI < balgam.

(2) Plagioclase as clouded orystals often ghowing

multiple twinning on the Albite law. Alteration
is often intense, plagioclase being revresented in
some instances by an aggregate of fine micaceous
material. Orystals are rarsely bent as may be seen
from curved twin plenes.

RI > balsam,

It \is avparently s normesl oligoclase.



Myrmekitic intergrowthe of quartz in %he plagioclase
gie often sgeen. =,

(3) nggiggwas;inteuseiywpieochroie-brcwn flakes is
not notably sbundant. dlteration to green
chlorite. is sometimes observed, Itraight
sxtincsion, :

(4) —Green Hoxmblende is purely accessory.

(5) fSphene, opaque iron ore, epidote and apatite.ars
inpertant secessory constituents.

Théhrock has apparently felt some of the affects of the
metasomatic changes accomplishet in the adjacent rocks of the

shatter bslt.

TATCOSE GRANITE,

Rock No. 55B.

Iocation:- 153/198.

Field relations: an abnormal granitic rock comprising the ecuntry

rock of the Kitticoola lods.

‘he hand specimen ds-a coarse rock with a mottled appsarance
and consists essentially of red micerocline, quartz and a graen:
ggnsral’of micaceous habit. Veining with calcite is wisible.
Hetallic sulphide minerals are-oeomsionalliy-seens
In thin fection the minerals shows signs of severe alteration.
The componsnt crystals are in a coarss grancblastic aggregats.

“uartz is sbundant as clouded colourless crystals invariably
showing shadowy extinction due to strain effects. The clouded
effect is apparently due to minute opague inclusions.

Microcline is oftem severely serieitized and represented by

a fine micaceous =ggregate. Klsewhers the alteration is not so

gevere and the cross hatched structure is in evidencs.
B ('W/f_r’ﬁlkrn & i

Plagioolage is no-idngar'prééineﬁt being everywhere -profoundty

artered. Multiple twinning may be observed em-retiei patches
within a Tine aggregate of albite, lime bearing minersls and

micaceons meterial.

Ea;gja.gals gresn#pioaogous appearine-minersl has apparently
replaced.bietite and-plagioclase. I{ i weakly pleochroic, Shows

]

\,._s. 4



strong birefringence and straight extinetion. Crystals are
often bent and occur as sinuous bands. <The mineral is probably
talcose in neturs.

Calcite showing extreme birsfringence and a-pronomeced
twinkling sffect is prominent.

Agcessory constituents sre opaque irom-ore including
hasmatite, leucoxene ani zircon.

This roock is apparently a metasomatic variant of-.554.

ZENOLITH - GRANTTE CONTACT.
Roock No, 50D.

Location: 150/955

The hand specimen shows portion of dark schistose xenolith
within a sample of the tor granite. The granite is a coarsely
gneissic type in which plagloclase appears to be as sbundant as
pink microcline. The xenolith is finegrained emd dark, due to
a8 relative abundsnce of dark minerals. Quartz crystals achieve
gome size within the =xenolith.

In section the grenitic margin shows a coarsely granoblastiec
texture in contrast with the finer texture of the xenolith.

1., The granitic margin.

This consists essentialiy of coarse quartz and felspar
which show no trace of crystal outlines.
Quartz is asbundant a5 clear colourless xsnoblasts.

Plagioclasa - as dusty xenoblasts showing twinning on the

albite law.

RI > balsam.

It is apparently an oligoclase near Abgghnag
Microcline is notable showing the typical crosshatched
structurae.

vphene associated with titaniferous iron ore is an
accesgory constituent.

2. The xenolithic margin

This shows a prevailing granoblastic aggregate of quartz
and felspar to which a directional element is imparted by the

preferred orientation of derk minerals. Certain quartz crystals
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attain largs size within the finer matrix.
Guartz is abundant as large and small xenoblasts.
Plagioclase (oligoclase) is mext in abundance.

Microcline is not prominent.

Biotite is the most abundant dark mineral.
It is strongly pleochroia.
Bxtinoction is straight.

Hornblende is =2lgo notable.

It showsa the typiocal amphibols cleavage at approx-

imately 124 .

X
Pleochroism is strong g

light green
brovmish green
desp green

n s

Titeniferous iron ore is an abundant accessory constituent.

Sphene sometimes occurs in association.

GRANITIC GNEISS.
Roek No. 21.

Location: Palmer 138.953.
Field Relations: A granitic type ocourring near the outskirts

of the Palmer Outcrop adjascent to contact hornblende granulites.

Macrogcopioc.,

A medium grained pink rock with dark green hornblende in
clots or gtreaks imparting a rude foliation. A narrow band of
coarser quartzo-felspathic material traverses the rock. Suartz
and felspar are most prominent and sometimes odéufﬂ;s somewhat
larger crystals embedded in the finer metrix.

Microscopis.

"he texture as sesn in thin section is c¢rystalloblastic.
The rock consists of a somswhat inequigranular aggregate of
interlocking quartz felspar and hornblende.

Mineralogy.
Quartz is most abundant as solourless xenoblasts of sll sizes.
Uniaxial positive.
Microcline is prominent as xenoblasts showing ineipient

alteration.

Low negative relis+,



R7,

Typical crosshatched structure.

Plagioclase is notabls a8 colourless xenoblasts displaying

multiple twinning on the Albite Taw.

RI > balsam.

In sections normal to the 010, the maximum extinction
angle is 70 which corresponds to an oligoclase near
Ab75An2 5e

Hornblende is prominent as green irregulsr xenoblasts.

Pleochroism is strong £ = yellow brown
Y = brownish green
X = deep green
Extinction is inclined as much as 26 in longitudinally
ssctions.
It is sometimes seen passing into biotite.

Biotite is rare as Yrown pleochroic shreds.with straight
sxtinction.

Sphene is a most abundant accessory constituent as fesbly
pleochroic brown erystels of extreme relief and bire-
fringencs.

Biaxial - ve, axisl angls low.

Apatite snd Titaniferous iron ore are also notable asccessories.

Epidote is rare.

FELSPATHISED SANDSTONE.

Rock No. 284,
Location: Palmer, Mamnum Shest  9669/1366.

Field Relations: fSradational along the strike into leuco-

grani te 28T,
Macrogpic.

A finegrained pink sacchariodal rock containing occasional
somewhat coarser 1ens.e1$ of quartz and felspar.

Miorosoopilo.

In thin section the roek is seen to consist of & fine-

grained equidimensional aggre gate of ouartz and felspar. Pue

texture is granoblastic.
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Mineralogy:

,{‘1.-\-. Ay b Ll l;
Suartz 1s abundent &8 colourless clear rounded xenoblasts,

Relief ig low and positive.
A misxlal positive interference figure. is gesn.
Felapar is abundant and comprises:-
1. Microcline as small clouded xsnoblasts of low megative
roelief and showing the typical crosshatching.
In sections normal to Z, the extinction angle is 14 .
2. Plagioclase of low negative relief.
Maximum extinction angle in sections normsl to

00D is -~ ¥ @, which corresponds with an albite
near AbBSA'uE'

Ay —

Biotite is .,purely ac'oe;e?lsory'. a& small pleochroic brown
shreds, showing straight extinction.

Miuscovite is sparsely distributed as colourless xenoblassts
with brilliant polarisation colours asnd straight
extinc tion.

Iron oxe ©black opagque is distributeiieénaringly throughout.
It may be of detrital origin.

s
Quartz 38.4%
Miecrocline 3190
Plagioclase 29 6%
socegsories 00.1%

LEUCO-GRANITE.

Rock To. 28T.

Location: Palmer, Mennum Sheet 967/138

Field Relations: & granitie Type outcropping near the contact
of the Palmer body where felapathised sandstones are seen pasging
into the granite along the 1line of strike.

In the hand specimen this is & medium grained nink granitio
rock cmsisting almost entirely of quartz am felspar.

In section Jth;-z »ock-18 feen to cmsist of an intverlocking

aggragate of quartz and felspar. The texturs inelines more

towards the orystalloblastic than to the pyrogenetiec. Urystal
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outlines sre extremely irregular and often sutured. The erystals
vary consliderably in size and shspe but are for the most part
of medium grain.vkeletal, arrangements of guartz within and
around felspar are a veculiar featurs. The implications show
e pseundo~eutectic structure.

suartz is abundant as large and small crystals of irregular
outline, often sutured or skeletal. Fluidal inclusions in two
directions at right angles are prominent.

itelief is low and positivs.

Uniaxial positive.

Felspar is abundent and comprises:-

l. Microcline as turbid crystals of low negative
relief and exhibiting the typical crosshatched
struoturse. It carries dnclusions of quartz and
plagioclase, Simple twinning on the Carlsbad Law
is rare.

2. Pla ._"§gq;is much subordinate to the mioroeline.
iultiple t@inning on the Albite Law.

In sectims normal to 001. maximum symmetrical
extinction is 10 which corresponds to an
oligoclase mnear AhSBAnlz'
Relief Dbalsam.
Lccesgory constituents are bhrown pleochroic shreds of
biotite, colourless muscovite, =2nd black opagque iron ore Some-

times rimmed with lesucoxsene.

The series of specimens 27 - 27G described below was taken
along the strike of a bed, rumning into the granite.
Location: Mammum 9654/1353.

Quartz -~ felspar -biotite Schist

Rock No. 27. This i1s a fine-grained grey schistose roock

with blotite and quartz in obvious sbundance. Segregation of

the biotite is not very noticeable in the hsand specimen.
Microscopically this rock displays a granoblastic texture,

Somewhat modifisd by the more or less varallel alignment of the

biotite. Grain size is of a Ffine and wniform nature, with the
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grains averaging about .25 mm. in diameter.
Juartz is very abundant and fairly clear.

Plagloclase - twinning is rare, but it is probably an

Oligoclase near Abgn.

RI > balsam.

Untwinned varieties recognised by cleavage and glight
turbidity.

Microeling - in small amounts showing iypieal cross-hatching.

Biot;ﬁg is very abundant and shows definite directional

gtructure. Strongly pleochroic from very dark brown to
light brown.

Muscovite, Apatite and &ircon ia asoccessory amownts only.

Tourmaline ~ occasional grains.

Ilmenite - 2 few idioblasts are present.

Bi - mice - quartz - plagloclase Schist.

Rock No. 274. the only notable difference betwesen this example

and the previous one, both in the hand specimen and thin section,
is the Cecideédé increasse in the muscovite content. sand which is
especially concentrated along e few parallsi layers, This Iim-
parts a marked schistosity to the rock. In thin section, a
glight increase in the tourmaline content is noticed. Microcline

ig new ahsent.

Bi - mica ~ quartz - plagioclase Schist.

Rock No. 27B. Macroscopically this rock is somewhat darker and

more gompact, with altemating lighter and dsrker bands. The
parallel banding is even better developed here than in 274,

In thin section, the muscovite layers are seen to he
gpaced less far apart then in 274, This mineral is also forming
larger and more idioblastic crystals. Biotite is changing
9lightly in some instances to & chlorite type along the
muscovitic layers. Tourmaline is uwnusually abundant now and

&8 blgge:r crystals.
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Bi - mica - quartz - nlagioclase ‘chist.

Rock 27C, This rock has a somewhat lighter. amd slightly
coarser appearance than 27B.

In the s8lide, directional structure ia somewhat less
marked, Grain size is slightly more variable, and in general
the texture is of & coarser nature. LAverspge grain size is
«4 mn, di=meter.

Plagioclase is more abundant, but it is still commonly

untwirmed. The twinned varietises give an sxtinction

angle of sbout 8° .

RI % balsam.

It is therefore an Oligoclase near Ab75.

Muscovite has decreases in amount, but Biotite has in-

creased slightly.

Tourmaline - much less abundant and only a few odd

crystals occur.

Roeck 27D, This rock shows a decided increase of Biotite which
is esgentlally restricted <o a number of slightly contorted
bends up to 3 mm, wide. The rest of the rock is of about the

same appear&nca ag 276,

Bi ~ mica - quartz - plagioclase - Migmatite.

Hock 27E., Macroscopically this is & richly biotitic rock
showing some local folding. <he strongly hiotitic bands show
a rough alternation with quartzo-felspathic bands. The grain
size has increased considerably and multiple twinning can be
Seen on sSome nlagioclases with a hand lens. iYeveral smsll
crystals of yelliowish-green mineral, (svatite) were nlgo noticed
embedded in the biotite rich bands.

In thin section the rock has a medium grained granoblastic
toxture with average diametsr of grains sbout 1.2 mm. Both
Biotite and Mugcovite show segregation along lines which are

somewhat contvorted.

Potash-felspar is still absent but quertz and oligoclase

are asbundasnt.



~patite i a vprominent accessory with several basal
ggotions up to 1% mm. in diameter.

4Zircon is still a common accessory as detrital-like
grains and also a8 inclusions in biotite surrowmded iy
nleochrolc haloes.

Iron Ore commonly ocourg as irregular intergrowths in the

muscovite lathe, and in slightly increased smounts,

CONTORTED GRANITIC GNEISS.

Rock Fo. 27F. The hand specimen is & rather weathered mink
granitic rock. The directional strueture that the biotite
asgumes shows evidence of residuval minor folding., The biotite,
howaver, is much 1ess nrominent in this specimen, but the nink
votash-felsnar iz abundant.

Hlcrosconically the rock, which shows a typical crvstal-
loblastic texture, consists essentislly of cuartz =nd felsvar
with smeller amounts of biotite and other accessories. The
edges of the gquartz crystals are considerably sutured. In-
clugions of microcline, biotite and small crystals of tourmaline
are common.,

Miecroeline ls abundant ag slichtly turbid xenoblasts

exyeteds, showing excellent examvles of "gridiron® strueture.

Plagioclsse 18 leds prominent than microecline snd ocecurs
as smaller orystals. HMultivle twimning is almost
miversal here and it is still an. Oligoclase of ahout
Abg 5.

Biotite - strongly plecchroic and in smal. smounts only.
Muscovite is slmost absent.

Ilmenite occurs as & iew large xenoblastic crystals show-
ing slight alteration to leucoxene as evidenced by the
whitish surface in reflected light., Other accessories are

zircon, apatite, tourmaline and orthite.
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Granite.
Rock No, 27G. The mck in the hand specimen is fine grained
and somewhat weathered, with biotite distributed evenly through-
out it.
In thin section it is essentialiy similar to 27F, but
slightly finer grained.

leucoxens occurs as an alteration product of ilmenite.

lodes done on thin gsections of the above rock geries shows
the variation in the constituents of the rocks along the strike.

in sdditionsl discussion of this is given later in the papsr.

el e i e
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Constituents 27 278 ﬁ 27¢ | 278 E 27F E 276G |
‘ g :
= = SNy g — e K SRR RN - L]
¢ i i f b |
! fuartz 58-7 E 53, E 533 i4207 54300 E 44 .4
| Plagioolass 1 10.8 | 10.0 E 15,7 | 23.0 E 16.0 | 18.5
E Microcline | 6.3 E - = ?'35.0 ! 32,6 f
\ i ft § |
| Biotite | 22.7 | 22.6 é 23.0 | 27.5 E 540 ; 4,0 |
l]{.useovite t .3 g 12.1 E 7.0 5.0 % o1 | iy :
L ] H‘ "
Il Lccessoriag i 1.0 : 2.1 [ 1.0 2.0 E 1,0 E 1.4 1
GRANITIC GNEISS 9720/1280

e

Rock No. 33. This ;-__u.ok.“:is e typlcal example of the aforementien-~

sﬁf"‘-f@thgen Outcrop.

Maoroscopical.iy the rock is coarse grained and , very guelss-
-98¢. The gneissosity is caused by the abundance of biotite in
& more or less parallel arrangsment. The felspar shows good
cleavage with the plagicclase commonly showing multiple twimning,
Quartz is very common ag greasy greyish crystals. The avermge
size 0f the quartz and felspar is of about 2 mm. diameter. The
biotite is well developsed &8 black shiny flakes and these can be
broken off up to 3 mm. in length. Sphene is also notable ag
glassy brown crystals in associati—o‘z!a with the biotite. Some,
however, is showing altersation to = lighter brown asmorphous

substancs,
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In thin section thagroek is coarse-greined, with e
typical orystalloblastic texbure with the componente of
variable 8ize, Whe emeissogity of the mineral constituents
ie-distinoetive. wusm tz omd felspar are by far the most
abmdant. , Biotite to & lesser exbtent; Svhene and ilmenite
are unusually abumdant. 8€ accessories.
tuartz shows much variability in size and some suturing
of the edpges is common.' ®SHocurs rarely s« & myrmekitic
intergrowth in felspar., %uite common a: rowmded inoclusions
in felapar.
F?}SE&I is 2ll fairly fresh and also shows soms suturing
of the sdges, Inclusions within it ars common.
(a;  Plagioclass - mulfinl&#bwinning'is‘not always
S8ean . but :is distincuished as a plagioclase by
its RT > balsam, snd biaxial figure with a very
high 2V, DMNaximum extinction on sectians nommel
to 010 in twinme & varieties 1s 8  and since the
RI > balsam, it. is an oligoclsse of composition
Ab75.
(b) Microcline is easily distinguishedby.iie excellent
"grid-iren" struoture. |
RI < belsam.
Biotite 1s strongly pleochroio from nearly hlack to light
brown. ; vegregation along definite pemmllel directions 1s
shown. Inclugions of zircon are guite common,
Ilmenite oceurs as large black ovague idioblasts, commonly
showing slight alteration to leucoxene as evidenced by the
whitish suriace In reflected light.
“phene - generally.as brown idioblastic, 8lightly pleochroic
crystals whith are mainly concentrated in the biotite rich

bands., Ite unusval abundsnce is notable and s ome Sections

are up %ol mm. long. Commonly shows alteration to leucoxene,

Zpatite:~ as tdioblastic forms also concentrated in the
biotite bands, but not as abundant ag :xphens.

Zirqgn in small amownts only.



PETROGRAPHY.

PALMER ADAMEILITE.

A specimen stypical of the tor granite occurring annroXimataly
near the maln rosd one mile west was of Palmer township was col’lected
for detailed investigation with the following results.

The bandspecimen is an holecrystalline mediur to coarse-grained
pink rcck. The most prominent minersl 1s a oink microeline often
of tabular habit. It has a definite tendency to be pervhyritic,
crystals reaching un tr twn centimetres in length,

Granul=sr gquartz is abundant. Plarioclase is white in celour,
and 1s by no means a:c preominent as the potash feldsnar. PRictite
occcur® a8 black lustrouvs flakes but 1s not notably ~tundant ana
shows no proncunced directional tendencies in this sneclimen. Gelden
yello. crystals of sphene are occasionally vicible.

In thin section the rock is observed tc he cearse and hela
crystalline. The component ainerals are very variahls in size =nd
crystal outlines are characteristically absent frem tham. The taxture
may be sald to resemble the crystalloblastic mere than the ny o~
gendtic. Quartz is abundnat. Extinction in the larger individup=13
is often shadowy showing signs of strain. Lines of luidsa? inclusicns
are shown.

Microcline occurs as dusty indiviausls of variable size display-
lng the typical cross-hatched structure. Peculiar sksletsl inter—
growths of duvartz may be seen In certain of the mocrocline individuals.

Plagioclase occurs as slightly clouded colourless crvstals,
Alteration is often most intense in a central zone, surrounded hy an
outer clear zone. The maximum extinction angle in a plane nernandice-
ular te 010 is 5 dndicating an oldgoclase near AbSQA“20° Mvrmekitic
intergrowths of quartz in plagioclase are cccasionally seen.

Eigtite 1s an eintensely pleochroic variety: X = yellow, Y=2 ;
deep brown almost opaque.

Ilmenite and Sphene are notable accessory constituents which

occur in association with one ancther. The sphene is 2pparently’

derived from the asscci=ted ilmenite. 1t is Aeep breown in colour nd




PETROGRAPHY.

PALMER ADAMELLITE.

A -specimen stypical of the tor granite occurring approximately
near the main rcad one mile west max of Palmer towmnship was collected
for detailed investigation with the following results.

The handspecimen is an holocrystalline medium to coarse-grained
pink rock. The most prominent mineral 1is a pink microcline often
of tabular habit. It has a definite tendency to be porphyritic,
crystals reaching up to two centimetres in length.

Granular quartz is abundant. Plagioclase is white in colour,
and is by no means as prqminent a4s the potash feldspar. Biotite
occure as black lustrous flakes buwt is not notably abundant and
shows no pronounced directional tendencies in this specimen. Golden
yellow erystals of sphene are occasionally visible.

In thin section the rock is observed to be coarse and holo-
crystalline. The component minerals are very variable in size and
crystal outlines are characteristically absent from them. The texture
may be sald te resemble the crystalloblastic more than the pyro-
gengtic., Quartz is abundant. Extinction in the larger individuals
1s often shadowy showing signs of strain. Lines of fluidal inelusions
are shown.

Microcling occurs as dusty individuwals of variable size display-
ing the typical cross-hatched structure. Peculiar skeletal inter-
growths of quartz may be seen in certain of the mocrocline individuals.

Elagloclase occurs as slightly clouded colourless erystals,
Alteration is often most intense in 2 central zone, surrounded by an
outer clear zone. The maximum extinction angle in a plane perpendic-
vlar tc 010 is 50 indicating an olkgoclase near Abgoﬂnzo. Myrmekitic
intergrowths of quartz in plagicclase are occasionally seen.

Qig;i&e is an intensely pleochroic variety: X = yellow, Y=2Z =
deep brown almost opaéue.

Ilmenite and Sphene are notable accessory constituents which
occur in association with one ancther., The sphene is apparently

derived from the assoclated ilmenite. It is deep brown in colour and



feebly pleochroic. Colourless apatite is m notable accessory
censtituent.
A micrometric snalysis gave the modal volume proportions of

the constituent minerals tc be as fellows:

yuartz 39%

Microcline 28 . 4%
Plagioclase 23.89
Biotite 5.14%
Ilmenitz znd 3phens 2.67%

The chemical =2nalysis of the pink tor rranite was undertaken
by cne of us. This was found tc differ 1ittle frem W.S. Chapuon's
analysis and quoted hy Dr. Jack ( ). These 2n=lvses recorded
in the zable en page . 'On page te stated the norm which
indicates 95,50% of salic aminersls =n’ only 4.06% of ferric
constituents =mhich taken ip conjunction with the Hode, elasply
demonstrates this rock tc bhe an adamellite, 1tz C.I.P.Y.

classifieaticn is I, 2, 2, 3 (Tehamose).



feebly pleochroic. Colourless apatite is A notable accessory

constituent.
A micrometric analysis gave the modal volume proportions of

the constituent minerals tc be as follows:

Quartsz 39%

Microcline 28, 4%
Plagioclase 23,.8%
Biotite 5.1%

Ilmenite and Sphene 3.6%

The chemical analysis of the pink tor granite was undertaken
by cne of us. This was found toc differ little from W.S. Chapman's
analysis and quoted by Dr. Jack ( ). These analyses recorded
in the table on page « On page is stated the norm which
indicates 95.50% of salic minerals and only 4.09% of ferric
constituents which taken in conjunction with the Mode, clearly
demonstrates this rock to be an adamellite. Its C.I.P.W.
classification is I, 3, 2, 3 (Tehamose).



TABLE OF ANALYSES.

ANALYSES.
ﬁﬁxy--7x%62 ?%%Qb ?%%%5
Al203 13,91 13.67 12,81
Pes03 1.18 1.22 1.54
FeO 0.92 1.03 2430
Mgo 0.55 D.56 0.64
Ca0 1.61 1.58 1,7
Na,0 3.15 3.01 3,42
Ko0 3.56 3.36 3.15
HoO+ .25 0,29 0.49
Ho0-~ 0,14 0.04 0.16
T105 0.32 0.37 0.7%
P205 0.08 0.16 0.10
MnD —_ 0.04 tr.
Zro — _— 0. NG
FeS; = 0+25 —
€O, -~ 0s22 —
S 0.04 - 0.05
e oo G
Total. 100.35 99.78 100.31

I. Analysis of the Pink granite (Adamellite) from Palmar (

by J.H., Rattigan.

IT. Analysis c¢f the Pink granite from quarryine overstions

Quartz
Orthoclase
Alblte
Anorthite
Corundum
Zircon
Hypersthene Hy

En
Magnetite
Ilmenite
Apatite
Pyrite

¥.S5. Chapman, gucted by Dr. Jack.

I1X.Analysis of the Ruthgen granite (Granodiorite), by C.F. Weganer

I 111
38.40 35.88
21,13 18.90
26.72 28.82

7.51 8.06

2.04 0.71

0.18

N.26 1.45

1.40 1.60

1,62 2.32

0.61 1.52

0.20 0.34

0,12
99,89 99,90
)s
s BY



TABLE OF ANALYSES.

ANALYSES.
srog—riber —Hs i
Al303 13,91 13.67 12.81 Quartz 38.40 35,88
Fe,03 1.18 1.22 1.54 Orthoclase 21,13 18.90
Fe0 0.92 1.03 2.30 Albite 26,72  28.82
Mgl 0.55 0.56 0.64 Anorthite 7.51 8.06
Cad 1.61 1.58 1.74 Corundum 2.04 0.71
Na,y0 3.15 3.01 3.42 Zircon 0.18
K20 3.56 3.36 3.15 Hypersthene Hy ° 0,26 1.45
Hp0+ 0.25 0.29 0.49 En  1.40 1.60
Hy0- 0.14 0.04 0.16 Magnetite 1.62 2,32
710, 0.32 0.37 0.78 Ilmenite 0.61 1.52
P205 0.08 0.16 0.10 Apatite 0.20 0.34
MnO — 0.04 tr. Pyrite = 0,12 _
Zro — —_ 0.09 99.89___ 99.90
Fabo —_ 025 —
co, == 0,22 —

8 0.04 —— 0.05
joss 6 100.36 . 99.78  100.32
or S. 0.01 _— 0:01
Total. 100,35 99,78 100,31

I. Analysis of the Pink granite (Adamellits) from Palmer ( ),
by J.H. Rattigan.
II. Analysis of the Pink granite firom quarrying operations, by
W.S. Chapman, quoted by Dr. Jack.
1II.4nalysis of the Ruthgen granite (Granodiorite), by C.F. Wegener.



MICROGRANITE (No. ) Map Locality 1385/9540, This is 2 fine-grained
grey rock consisting essentially of quartz, feldspar and biotite.

The latter mineral as abundant small flakes, exhibits preferred
orientation.

In section it is sean to consist of a fine evenly granuvlar
aggregate of quartz and feldspar, with subordinate biotite, whose
flakes exhibit preferred orientation. It is constituted of the
following minerals:
Quartz in rounded or slightly elongated colourless grains. Microcline
is the dominant feldspar. OQligoclase (Ab75) also abundant. Biotite
i1s conspicuous but not abundant. Pleochroic: X= yellow, ¥ = 2 =
deep brown.

Accessory constituents include black titaniferous iron ore,

sphene, in some grains of which-reedles of ilmenite cvan be seen,grains

of yellow epidote, GSome brewn brown grains which appear te be orthite.

RED STRESSED GRANITE (5. ) outcropping on the banks of Reedy Creek,
near the Kitticoola Mine. Map location 152/919. The most prominent
constituent is a coarse red microcline which is occasionally porphyritic
in habit. Plagioclase, white in colour is subordinate to the potash
feldspar. Quartz is plentiful. The most prominent ferromagnesian
mineral is a black lustrous biotite which shows directional tendencies.
Golden metallic grains of pyrite are occasionally visible.

In section the rock is seen to be coarsely granular. The biotite
although not abundant shows a preferred orientation and the quartz
individuals have a tendency to be elongated in the same direction.

The plagiocclase and to a lesser extent in the microcline and
mica, show signs of secondary changes.

Quartz is abundant and often shows shadowy extinction. Microcline
and oligodase _are both present in large amount. The latter 1s more
or less entirely affected by secondary changes resulting in cloudy

aggregates. Myrmekitic intergrowths of gquartz and plagioclase are

not uncommon. There is a small amount of an intensely pleochreic



In much less quantity than biotite 1s green hornblende. Other

accessories are spheney:.QPague iron ore, epidote and apatite.
This rock has apparently felt some of the affects of the

metasomatic changes accomplished in the adjacent rock of the

Kitticoela shatter belt.

METASOMATIZED GRANITE ( )s the county rock of the Kitticoola
lode. Map locality 153/198. In the hand specimen it is observed
to be a coarse?gzéﬁ“;ith a mottled appearance and congists essen-
tially of red microcline, quartz and a greenish substance of
micaceous habit. Veins of calecite and metallic sulphide minerals
are occasionally to he observed.

Viewed in thin section the minerals show signs of severe
alteration.

Quartz is abundant as clouded colourless crystals invariably
showing shadowy extinction due to strain effects. The clouded
effect is apparently due to minute opaque inclusions.

Microcline is often severely sericitized and represented by
a fine micaceous aggregate. Elsewhere the alteration is not so
severe and the cross hatched structure is in evidence.

The plagioclase has suffered preferred alteration., Relict

traces of multiple twinning may be observed in patches within 2
fine aggregate of albite, lime bearing minerals and micaceous
material,

Pale green, piritized, talcose and caleitized areas are
prominenﬁ: indicating a certaln degree of secondary prophylitization
of the -granite.

Accessory constituents ineluding haematite, leucoxene and
zircon.

This rock is apparently a more extensively metasomatized

form of



XBNOLITH (- )} occurring in the tor granite. Map location
150/955. A dark micaceous schistose inclusion within pink

sheared adamellite. The xenolith is constituted of an anhedral
granular association of abundant quartz, plentiful oligoclase,
some microcline and notable amounts of biotite and hornblende,
pleochroic from light to dark green. ‘Accessory titaniferous iron
ore and some associated sphene are to be noted. The preferred
orientation of the ferromagnesian miherals imparts a schistose

structure to the rock.

GRANITIC GNEISS (| ). Map location 138/953. A granitic type
near the outskirts of the Palmer outcroﬁ adjacent to contact
hornblende granulites.

This is a medium grained pink rock with dark green hornblende
in clots or streaks imparting a rude foliation. A narrow band of
coarser quartzo-feldspathic material traverses the rock. Quartz
and feldspar are most prominent and often occur as somewhat larger
crystals embedded in the finer matrix.

In section the texture éé seen to be a somewhat inequigranvlar
anhedral aggregate of interlocking quartz, feldspar and hornblende.

The feldspars are microcline and oligoclase near Ab7shngg

Hornblende is prominent, pleochroic in light brown to deep green,

Brown biotite is rare.

of accessories,;ggyggg as (feebly pleochroicngrowﬁ”crystals, is
! T

T tme o

abundant¢ _Apatite and titaniferous iron ore are notable, -Epidote

is rare.

FELDSPATHISED SANDSTONE ( ). Map location 9669/1366. A finegrained
pink saccharoidal rock with cccasional somewhat coarser lenses of
quartz and feldspar. 1In the field it is gradational along the strike
into leucogranite ( ). -

In thin sectien it is seen te consist of a fine-grained equi -

dimensional anhedral aggregate ¢f quartz and feldspar,



The mineral constituents are quartz to the extent of 38.4%, in

association with ‘microcline and albite (Ab85Anfg}f“2976%§ 3t.9%.1
Accessories to the extent of 0.1% are brown bictite and

muscovite, the latter is the sparser of the two. Also black iron

ore distributed very sparingly throughout. This latter may be of

detrital origin.

LEUCO-GRANITE (777 ). Map location 967/138, This is a medium
grained pink granitic rock consisting almost entirely of quartz and
feldspar, outcropping near the contact of the Blmer body where
feldspathlised sandstones are seen passing into the granite along
the line of strike.
In section it is seen to consist of an interlocking aggregate
of quartz and feldspar. The texture inclines more towards the
crystalloblastic than to the pyrogenetic. Crystal outlines are
extremely irregular and often sutured. The individuvals vary consid-
erably in size and shape but are for the most part of medium grain-
size. ©OSkeletal, arrangments of quartz within and around feldspar are
a peculiar feature. The implications show a psevdo-eutectic structure.
!lggggl;gg_as'turbid crystals carrying inclusions of quartz and plag-
loclase. Oligoclase (AbgéAnag)'ié:much subordinate to the mirrocline.
Accessory constituents areébrown pleochroic shreds of biotite
colourless muscovite, and black opaque iron ore, sometimes rimmed

with leucoxene.



6. _Bimica-quartz-oligoclase-migmatite (27E). Kichly bilotitic contorted

laminae alternate with quartzefeldspathic bands. The grainsize is
larger than that of the less metamorphosed equivalents, namely about
1.2mm. Quartz, oligoclase, blotite and some muscovite are the main
constituents. Ilmenite 1s present to a notable extent and yellowish
green apatite is frequently met with in the biotite-rich bands. Tiny
zircons are also to be numbered among the accessories.

7. Contorted Granitic Yneiss (No.27F). This is a quartz, wmicrocline,

oligoclase, blotite rock in which the disposition of the latter evié-

ences residuval minor folding. Pink microcline is abundant.
Microscopically this rock exhibits a typical crystalloblastic tex-

ture. The boundaries of the quartzites are considerably sutured. The

composition of the plagioclase is about Ab75. Rare flakes of muscovite

are present. Ilmenite occurring as a few large xencblasts. Other

accessories are zircon, apatite, tourmaline and orthite.

8. Biotite granite (No.27 ). Very similar to the foregoing but

finer gralined and with the evenly distributed biotite.



Progressive mineralogical chanpges in _the passage of a_schist band
into_granite.

A series of six specimens collected progressively along fhe strike
of a schist band (taken to represent = meté@atically altered original
sedimentary stratum) in its passage into graniti were petrographically
investigated with the following result.

1. Quartz-cligoclase-microcline-bioctite-schist. This is a fine-grained
grey schistose rock In which schistosity is imparted by parallel arrange
ment of the biotite. As observed in microscope section, the grain-size
averages 0,25mm, diameter. The modal mineral composition of the chief
constituents is stated in the table herewith on page » Muscovity,
apatite and zircon are in accessories only. Tourmaline and ilmenite
appear rarely as odd grains,

2.' Bimica-guartz-oligoclase-schist. In this there is a decided increase
in muscovite and absence of microcline. There is a slight increase

in tourmaline.

3. Bimica-quartz-oligoclase-schist. A somewhat darker rock with
alternating darker and lighter bands. The muscovite forms larger indiv-
iduals than the preceding. Tourmaiine is abundant and in larger crystals.
bo bimica-quartz-oligeclase-schist, OSomewhat lighter coloured and
coarser than the preceding. Average grainsize in section is O./mm.

The plagioclase is oligoclase near Abpg. Tourmaline less abundant

than the preceding.

5, ©Similar to the preceding but increase in biotite which is mainly
restricted to a2 number of contorted laminae up to 3mm., thick.

6. Bimica-quartz-cligoclase-migmatite. Richly bictitic contorted
laminae alternate with quartz"fe%Spthic bands. The grainsize in

ok

sections is largey, about 1.2mm.. diemeter. wuartz, oligoclase and
Gas o YRAR Yo KT 2 Yo Atk
bilotite iare the main constituvents. Ilmenite is present to:the extent

o e Apets | | | :

ofa few comparatively large grains. Other accessories are zircom,
2

apatite, tourmaline and orthite.

4 Bliotite granité. Very similar to the foregoing but ef finer

grainsize.



Granodioritic Gneiss (No.33). Locality 9720/1280, is a typical

example of the Rathgen outcrop. Macroscopically it 1s coarse grained
and exhibits preferred orientation of the biotite to a marked degree.
QYuartz is abundant as greasy greyish crystals. The average size of
the quartz and feldspar is of about 2mm. diameter. Sphene is also
observable as glassy brown crystals associated with the bictite.

In thin section the preferred orientation of the mineral constituents
is cleary demonstrated. WQuartz and feldspar are seen to be far the
most abundant, of the minerals present. Biotite appears to a lesser
extent while sphene and ilmenite aréﬁnusually abundant for access-
ories.

Quartz_shows much variallity in size and some suturing of the
edges is common. It occurs rarely as a myrmekitic intergrowth with
feldspar, but quite common as rounded inclusions in feldspar.
Feldspar is all fairly fresh and also shows some suturing of the
edges. Inclusiens within it are common. Plaglggigse, where multiple
twinning is not clearly éeen, is distinguished by its RI. balsam,
and blaxial figure with a very high 2V, Maximum extinction on
sections normal toOl0 in twinned varieties i1s 89 and it is an oligo-
clase of composition Abps. Microcline is mmm crosshatched twinning
and RI - balsam. Biotite is strongly pleochroic from nearly opaque
to light brown. Inclusions of zircon are quite common. Ilmenite.
occurs as large black opaque idioblasts, commonly showing slight
alteration to leucoxene. Sphene appears as brown, slightly pleochroic
crystals, mainly concentrated in the biotite rich bands. Its unusuval
abundance is notable and some sections are as much as Tmm. in length,
Idiomorphic apatites are also concentrated in the biotite bands, but
not as abundant as the sphene. Zircen appears in small amounts only.

The Mode obtained by micrometric volume analysis is as follows:

Quartz 42.8%
Plagioclase 25.8%
Bicrocline 1949%
Biotite 6.5%
Ilmenite 2.1%
Sphene 1.5%

Accessories 1.3%



A chemical analysis undertaken by one of us i1s reccrded on the
table on page . There also appears the norm which discloses
93.27% of the salic group and only7.53% of the femic group. The
C.I.P.W. classification is I, 3(4), 2, 3{4) (Tehamose).

Veined granitic Gneiss (No.60). Locality 130/961. A fine or medium
grained grey granitic rock in which parallel bands of guartzé-felds-
pathic nature are spaced at regular intervals, with intervening,

fine-grained schistose layers,

In thin section a central coarse band is seen traversing a
somewhat inequigranular aggregate of quartz, feldspar and dark
minerals, Jlhe coase band consists essentially of quartz, oligoclase
and microcline. The finer grained bands are constituted of an inecui-
granular aggregate of quartz and oligoclase to which hornblende and
biotite, both with preferred orientation have imparted to the rock a
pronounced directional structure.

Plagioclase (Abps) is the most abundant constitvent, Microcline
1s everywhere subordinate to the plagioclase except in the coarse

BEXiNEX Veins. Quartz is abundant. Hornblende, pleochroic in shades

of green 1s less abundant than biotite. Accessory constituents are

Sphene, apatite, zircon and zenotime(?).

Location 130/961.
Q;iggglggg;gggggg-g;cggcline—Blo&itg—Gneggg (No.61)./ A coarse

grained gnelssic rock to which a preferred orientation of the biotite

imparts a marked fissility. Quartz and oligoclase are the more
abundant of the minerals; the latter as large clear white crystals,
In thin section, the gquartz and feldspar of the coarse aggregate
1s observed to be somewhat elongated. The minerals represented are
oligoclase (Ab7s), quartz and microcline. Also a little brown
bictite. Accessories are titaniferous iron ore, brown sphene,
colourless apatites, colourless grains of zircon and red-brown

grains of monazite?,

Granitic Gneiss (No.62). Locality 129/962. A medium grained, grey

rock in which the quartz and feldspar are segregated into distd net
bands separated by layers of biotite in parallel orientation.



In thin section the rock is seen to consist of a rather
oriented

inequigranular aggregate of quartz and feldspar with subordinate /
biotite. The quartz and feldspar individuals exhibit sutured out-
lines and a distinct tendency to be elongated in the one direction.

Feldspar is the most abundant consitbtent and consists of two
varieties:
1. Plagioclase is dominant over potash feldspar. It occurs as
slightly dusty xenoblasts eof variable size which may or may not
show twinning on the Albite Law. RI balsam.

Of minerals present oligoclase (Ab ) is the more abundant with

turbid xenoblasts of microcline in less amount. Quartz is plentifyl

with undulatory extinctiop.as also is brown biotite. Apatite, black

iron ore and zircon are sparrely distributed in the sectien and there
are red-brown grains of high relief, blaxial positive with low optic

axial angle which appear to be monazite.

Rheomorphic_vein in Granite. (to te placed here)

Veined Gneiss (No.10) Locality 133/953. A dark rock with a parallel
banded structure imparted by contrasting thin quartzo-feldspathic
bands with intervening schistose layers in which dark minerals are
consplcuous.

In thin section, abundance of micaceous minerals with preferred
orientation imparts a pronounced directicnal structure to the rock.
This is further emphasized by elongation tendency of the quartzes and
feldspars, Coarser bands consist mainly of quartz and microcline.

The minerals present are quartz, abundant microcline, svhordinate
plagioclase, brown biotite and muscovite. The latter exhibits certain
features suggestive of a retrograde origin by the change over of
sillimanite.

Granodiorite (No.314). Location 9723/1138. A medium grained rock in

which lustrous black flakes of biotite studded through the prevaaling
white back-ground of quartz and feldspar provide a handsom cont rat,
In thin section the rock is observed to consist chiefly of an even-
grained anhedral aggregate of quartz and plagioclase with subordinate
biotite.



The principal minerals present are quartz, oligoclase near Abgg,

biotite, pleochroic in yellows and browns. Muscovite is an important

accessory and in much less quantity are black iren ore, apatite and

zircon.

yuartz-oligoclase-biotite-schist (No.310). Lécation Palmer 113/972.

A schistose rock located in the field some 60 yards distant from the
granodioritic rock, 314,

This is a fine-grained, grey, friable schistose rock amposed
chiefly of quartz and feldspar with small flakes of black biotite wi th
preferred orientation. The minerals present are quartz, 71.2%,
oligoclase (Ab7s) to the extent of 18/6%, brown biotite, 10%, and the
accessories zircon and apatite totaling 0.2%.

Hornblende Granulite (No.45). Location 9400/1405. This is a fine-

grained, light-grey rock essentially composed of quartz, but with scme
hornblende and biotite segregated in certain folia.

In thin section, the rock appears granular with little evidence
of schistosity.

Minerals represented are very abundant quartz, basic oligoclase,
a small amount of microcline, fairly plentiful hornblende, strongly
pleochroic in green and brown, biotite in small amount and accessor-

ies muscovite, epddote, sphene, zircon and apatite.

Amphibole?-Andesine-Schist (Plagioclase Amphibolite).(No.46). Location
9400/1405., A very dark rock consisting mainly of plagicclase and
abundant needles of amphibole?. In thin section the rock is seen to
consist almost wholly of .oriented hornblende, plebchroic in greens
and browns andAndesine (Abgs).

Sphene is very abundant as an accessory meostly as rounded forms
in which occur inclusions of Xim fimenite. Other accessories are
pyrite, zircon and apatite,

Hornblende-Andesine-Schist (Plagioclase amphibolite). (No.5). Locality
9520/1354. A dark schistose rock consisting essentially of feldspar
and amphibole'with preferred orientation.

The plagioclase 1s a normal andesine. The amphibole is a horn-
blende, pleochroic in light to deep green. Micrdcline is present in

very small amount. A4ccessories include brown sphene and colourless



Quartz-microcline-biotite-muscovite-granulite (No.1) Locality 9505/1366.
This rock was collected in the aureole just beyond the margin of the

granitic outcrop.suxzidexkimxesukazkxkukwesn It is fine-grained and
light-grey with no appearance of schistosity.

In thin slide quartz and microcline are observed to be equally
abundant. Muscovite and biotite are both moderately abundant. There
is present Jjust a little plagioclase. Accessories are sphene, zircon,
black iron ore, calcite and tourmaline.

Quartz-plagioclase-anthophyllite schist (No.40). Locality, Palmer,

Mannum sheet 172/925. This rock type outcrops on the flats and is
associated with layers rich in ilmenite bands. It is bhdieved to be a
magnesian metasomatized equivalent of the ilmenitic basal grits which
outcrop prominently to the north of Palmer. A rather similar schist has
been recorded by Johns in the aureole of the Murray Bridge Granite,

Macroscopically this is a fine-grained, light coloured rock with
a pronouneed fissility imparted by the preferred orientation of needles
of neutral coloured amphibole. The bulk of the rock consists of guartz
and feldspar with o ccasional bands rich in ilmenite running parallel to
the schistosity.

In thin section the granoblastic texture of the quartz and feldspar
is modified by the parallel orientation of anthophyllite needles.

Minerals present are quartz, p agioclase, anthophyllite and as
accessories, ilmenite, rutile, biotite, apatite and zircon.

Quartz-Microcline-Plagioclase-Biotite Schist (No.42). Locality 170/903.

A fine-grained quartz, microcline, basic oligoclase (Ab70) biotite
schist containing as accessories, ruvtile, zircon, black iren ore and
apatite. Intersecting this is a narrow pegmatitic quartz, micrdeline
oligoclase pegmatitic vein.

A Pegmatitic_Vein (No.57) intersecting above Harrison's Creek.

Locatity, Mannmm 102/958. The minerals present are quartz, pale orange
microcline, white albite, muscovite with 2V = 2% and2E = 749, black
tourmaline, dark red garnet, chlorapatite, W= 1,635, white beryl with
W = near 1,574.

KuprxzpaXiksxinxaxasniarfsdxeonpssiss



Fluor-apatite in a contorted composite gneiss (No.54). Locality,
Mannum 175/936. The rock is rich in biotite and coarse pink miero-

c¢line. ©Small crystals of fluor-apatite and coarse pink microcline.
Small erystals of fluor-apatite embedded in the biotite layers have
the following properties. Colour, borwn yellow; unaxial negative; we

birefringence:r W = near 1.6432.
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Lodég. Guartz: - 42,8%
Plagioclase: ~ 25, 8%
Microcline: - 1949
Biotite: - bo5%
Ilmenite: - 2 o1%
Sphene: ~ 154
Other iccessories:- 1.35%

4n snalysis of the Granitic Gneiss is given below,
together with its Nomm.

Analysed by . F. Wegener. Nom.
[ R . e
!Gonstituenta J 7 Econstituents ! A
+ S = S— _— A — B ———
; ¢
810, | 73.05 | |Guarts | 35.88
Al 203 i 12,81 Orthoclase 18,90  Salic Group
Feg03 % 1.54 Albite 28.82  92,37%
Fe0 j 2,30 lAnorthite 8. 06
|
¥ g0 1 64 | Corundum 1 .71
' | !
Ca0 | 14 | |Zizeom S
, |
Nap0 ! 3,42 : EHypersthene ! 1.45
| ¥s0 [ 3.15 ; I 1,60 lemic Group
' ! | 7.5%
Hp0. T . |Megnetite | 2,32 '
|
Hp0- 316 ‘ Ilmenite 1,52
Ti0s .78 1Apatite b .34
Pols .10 { | Pyrites .12
20, . ——
— e TOTAT, 99.90
) | h— — ——ne —-
| =, .05 .
s i Be1.2.4:  Clessification would be

TOTAL 100, 32 | I, 3(4), 2, 3(4) - Tehamoss.
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VETIED GRANITIC GNEISS.

Rock No, 60,
Logaiion: 130/961

The~hznd "8pecimen-i8 & fine or medium grained grey rock
qﬁqggmnitic charaeter in which paralisl banis of quartzo-
felsvnathic nature ars spaced at regular intervals. %heae are
somewhat coarser in texture than the Intervening schistose
layexre.

Mioroscgopioal Desoription.

In vhin section & central coarse band is seen traversing
& somewhat Inequigranular aggregate of aquartz, felspar and

dark minerals, The coarse band condists essentiaslly of quartz

b e - o emdoal,

and microcline., The aeﬂerainmatrix“showaxﬁn in-

aquigranular aggregata of gquartz and fslspar to which hornblende

3

and biotitaflnwaerailel orientation: hasengen 2 pronounced
dirsctional structure.
Plagioclase ie the most abundant constituent, represented.
It occurs as colourless, slightly dusty erystalc in»wﬁiéh
twinning on the Albite Taw may be observed.
RI > balsam.

Maximum symmeirical extinction measured in the plane normal

to ©10 is 8° which corresponds with an oligoclase near
Ab75ﬁng5.

Microeline is everywhere subordinate to the plagioclase
except in the coarse veins,

wuartz is an abundant_ constituent,

Biotite is the more abundant of the dark minerals.
Pleochroism is intense.

Bxtinction is straight. y,

Hornblends isngtable as green xenoblasts mssociated with
the biotite.

yellow green
brown green

Pleochroism 1s strong Y
X = deep green

Extinotion is inclined.
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-sceesgory constituenta includse:-
¥phene
Lpatite
4iron
Xenotime ?

"jri__._,.:" ¢
PIAGIOETASR ~ QUART - MIGROCLIVE-BIOTITS~GURISS,

Bock lo.-61.
Location:  130/961.

@he""nsnd grecimen 18 & cozrse grained gneissic rock 0o which
L

the- parallel lorientation of. ‘biotr’se imrarts a marked fissilel. .

114
- phape

property. Auartz and falspar are abundant. the pl&ga.—trc—}.a:sa

assuming- 8 s anewhat pornhyri‘tic‘{:’éﬁ&i&eter ;aé-‘&large clear white

crystals-chowing multiple twinning.

In thin section the rock is seen to consist of a prevail-
ingty <coarse aggregate. of guartz-felspar and biotite. - Pho
biotibe~iinparts a promounced directional structure whigh is
eccerntuated by the tendancy for the quartz and :Eelsparwto be

somewhat elongat ed. T,

“ el v

Felspar is the domlnant mineral constituent and comprlses
two varieties.

Plagioclase appears o he 8lightly dominant over microcline.
It ocours as large and 8mell Xenoblaste. Alteration
conmonly starts st the centre of the orystal to give =
kernel of alteration producte with relatively clear margins.
Multiple twinning is voorly defined or often absent.

RI > balsam.

in sections normel to Z, the extinction angle indicates

an oligoclase near ai‘a-‘b75.’3n25 in composition.

Inclusions of potash-felspar are seen.

Myrmekitic intergrowths of quartz in vlagioclase are often
visible,

Microcline is quite abundant ag dusty Xenoblasts which may

or may not show the orosshatched struciurs.

8l < balssm.
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Quartz 1s an abundant counstituent as clear and colourless
xenoblasts of irregular cutline.

Biotite is vnrominent as strongly pleochroic brown flakes,
which are commonly associated with iron ore, avatits and

spherig. i
O JYS .
Bxtinction is straight.
Pleochroic haloes surround zircon inclusions.
Accagsory constituents comprise:-
l. titaniferous iron ore - black opaoue grains

Z, ophene - brown grains of high relisf énvariably
| agsociated with iron orse.

5« anpatite -~ colourless grains of moderate reliaf.
4, mﬁnazite? - rad brown grains of high relief.

e 21&00n - colourless grains of exbtreme relief and
birefringence.

6. muscovite - is rarely Seen as colourless flakes
with straight extinetion.

GRANITIC GHRISS. a g
Rock No, 62.
Tocation: 129/962

The-hand specimen is A& medium grained srey rock in which
the quartz and felsnar are segregatad into distinet bands
separated by laysrs of biotite in parallel orientation.

In thin section the rock is seen to consist of = rather
inequigranular aggregate of quartz and felspar with subordinste
blotite in-perallel orientation. The quartz and felspar
crystals-éhow sutured outlines and kave = diatinet tendency
to be elongsted in the one direction.

Felspar is the most sbundant constituent and consists of

two varieties: -

l. Plagioclase is dominant over votash felapar.

It oococurs as slightly dusty xenoblaests of variable
gize which may or may not show twinning on the
4lbite Law.

RI > balsam.
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Th 88 at 1ons' normal) to Z, XA 001 = 5° which
corresvonis with an oligoclase near Ab75An25.
2, Miorocline is prominent a8 turbid xenoblasts
showing the typical crosshatching.
RI < balsan.
Quartz is abundsnt av clear colourless xenoblasts of all
8izes.
axtinetion is shadowy.
Biotite is prominent as small brown laths.
Plsochroism is strong Y = light yellow brown
Y 2 4 = desp browm
Extinotion 1is straight.
Acoessory constituents comprise:-

Avatite ocolourlsss graing of moderaie relief.

Iron ores black opague gresnules.

Monazite ¥ Deep red grains of high relief havé?gean
positively identified but are provisionslly
placed as mornazite. It appeare to be
biaxial positive with a low axial angls.

Ziroon 1is sparsely distributed as small rounded

grains of extrems relief and birefringence.

RHEQMORPHIC VEIN IN GRANITE.

Rock 51.

location /40 / 959

The hend specimen shows & coarse cuartzo-felspathic vein
traverging a fine grainesd schistose granitic rock. The wvein
consists essentially of vpink mierocline, white rlagioclase
and greasy brown quartz with occasional biotite flakes.

In thin section the coarse texture of the vein contrasts
strongly with the finer granoblastic aggregate of quartz,
felspar and biotite which comprises the micro-granite.

1. Rheomephic Vein
Plagloclage is the most abundant constituent as eclouded

crystals which may or may not show twinning on the Albite
law,
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AL > balsanm.
It is apparently an oligoclase near ibgeingg.
;_ggr_r{ﬁggg is an accessory constituent.

2. Nicro-Granite.
Guartz as small colourless xenoblasts is abundant.
Microcline is abundant as dusty xenoblasts displaying
the typical srosshatched structuras.
RI-<.balsam.
Plagioclage is notable and may show twinning on ths
Albite Law.
RI > balsam.
Biotite is prominent as highly pleochroic brown laths
with no pronouced directiomal structure in this section.
bxtinetion is straight.
Titaniferouns iron showing alteration to leucoxsne is a
notable zccessory.

Muscovite is seen rarely.

VEINED GNEISS. | |

Rock No, 10,
Tocation: - 133 / 053
the.-hand specimen-is ﬁ dark rock with 2 parallel banded
structure imparted by contras.,mg thin ouartzo—felspathlc
'?e [P VM el“_,
bsnds with intervening 1ayers;o£_a__s.chis:ho&e Ba:ﬂwe in-whtch
kath light and Garl-mimewals<ars conspilcuous.

In thin section, abundance of micaceous minerals-#m L.tf

rreferred orientation imparts a nronouncad»dirsotional structurs

A abrogedpans
to the rook. This is| emphasized by th:e tendency fm-?/the quartzs.e.

and felsparpito be-elonzoted—in the same generel-direction, 4 -

coarger band. is~Seem—-te. consist mainly of anartz snd microcline.

The thin wispy nature is a comsnicuous feature of the muscovita.

Guartz is asbundent as colourless xenoblasts of somewhat

elongated hsabit.
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%

el
I

I ‘-_-FL‘" . L] .J-an- i "'_'_”- .{r‘v:r':—- 'J
I‘alsnar Z"The feLgIl Sy nrasen‘b is chiefly miervcline Wthh
may or may not display its crosshatched structure. by

Plagioclase is subordinate.

Biotite is sbundant =8 brown laths in perallel orientatioq
/ X = 1light yellow brown 3~ B

Ploch%g-:fsm is intense Y = Z = deen brown |

Musoovite is m abundent constutuent in thin wispy bands.

It is colourless and shows straight extinotion.

Birefringence is extrems.

The form of the muscovite is strongly reminiscent of a

retrograds orlgin. Isolate’? needles of a length slow

character are seen. Bundles of grey fibres of high relisf

within the muscovite are a festure and mey represent

original sillimanite relicts.

Intergrowthe of quartz with the muscovite arc ssgen in

rare instances.

3asal sections show a biaxial negative interference

figure 2V is low.

iaccesgory constitvtuents inelude notable zirecon and avatite.

Y,
GRANODIORITE ¢ 1> &/ Tt A

Rock No. 314.
Location: 9723/1138.

/ The hsnd specimen-is &« medium grained rock in which lustrous
' v : 4

black biotite flakes provide s hendsame contrasy 1o-'the n‘m My

vailing white back-ground of ouartz and felspai'?\ vegregations
of bilotite In clots are-vieible. '’ /

PR j;h:l,n seetion the texture ir seen to be granoblastic.
-{h; h;ocgc;;:onsn. t\s chiafly of an even-grained faggr?gate of
cuartz and plagmclase with subordinate biotlte. tae-constituent
minerals shewinz 1litvle semblance of orvstal ouilines.

Quartz is abundant as colourless xenohlasts of low rogitive

relisf.
Plagioclase ocours as somewhat dusty xenoblasts showing

twinning on the albite, Pericline and Garilsbad laws.

RI < balsam.

-4 <
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Laxlmum svmmetrlcal axtlnction ocbsserved in sections
servendicular to 910 is 8° which corraesponds with an
acid oligoclase near ibgsenis-.

Potash felspar is apparently absent or negligible.
Blotite is notable as small brown flakes.

L = yellow
Pleochroism is intense Y « i = degp brown

Bxtinction is straight.
Muscovite is an imvortant accessory constituent. It
oceurs as colourkiess, brilliantly volarising flskes.
hxtinction is straight.
Minor accessorisa are apatite, iron ore, leucoxene and zirecon.
bode; - <usrtz:-

Plagicclase; -

Biotite:~

Muscovite: -

Aegas8oried: -

QUARTZ -PI_E Hg‘_t;mss,.- BIOTITE-SCHISTH%: 117  owm
Rock No. 310,
_hocajzlon- Palmer. “’43/978 . _
*}efa'relations 4 schistose rock}ébmshZO yards distant from

the pranodioritic iLype 314,
Masy

"

it/ is a fine-grsined arey friéble sehistose rock composed
chisfly of quartz.wité felspar and small flekes of blgfk é:étlte.

In thin section the rock is seen to consist essentislly of
& fine gzranoblastic eggregate of quartz and felspar. Small
ragged xenobladats of bilotite in roughly parsllel orientation
lupart a directional element %o the prevailing textura.

Guartz is the most sbundant mineral present.

Plagioclase 1¢ sbundant as colourless rounded xenoblasts.

RTI > balsanm.

In secvions nomal to 010 the maximum symmetrical extinction

is 8° which corresponds with an oligoclase near Ab?B&HEB'

Blotite is prominent as irregular xenoblasts in paraliel

nrientation.
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L ERS A S . . !
X = yellow brown

#leochroism is strong Y = Z = dark brown

fxtinetion is strailght.

Accegsgories are: -~

Zirgon - smell rownded grsins of high relisf and
birefringence.

spatite - colourless graing of moderate relisf and
weak pirefringence.

Mode: - suartzi- | 71.2%
Plagioclasg:- 18.65%
Bilotite: - 10, 0%
Accessories: - . 2%

HORIBLENTFE: GRANULITE.

P —

Ro ok X 0. 45,
Loeation - 9400/1405.
4 Jn-the handé speeimen éhis is a fine-grained, light-grey

2,
rock esgsentislly composed of qua.rtz,=w11:h the-gegre@tion of
40\,4 - \,‘\i M" —l
some hornblende and biotite J.n%cr folis,.

n.-f'L F

In thin seetion, the rock displays a granoblastic texture

with little evidence of schigtosity.
ytary o Bracnir. @iy «::/f

uuarta mer_y abundant* ) ;!
“RAA/ - Mmj:? E M- ! ol
Plsgioclasgs is ple ul 'but twinninp ig 2lmost absent.

D m
It is ﬁlstingu._uned by 1ts clsavage, turbidity &:ﬁ_ iy inec:

i
» i

RT > balsam. L 6t o a

frvan ¥ a1
¥ =

>ossibly a basic 6‘11;2_‘001&83 or =ndesins.

Micreeline - in small amounts showing “crosshatching”.
Hornblende is fairly vrlentiful =nd strongly plsochroic
from deep gresn tc brownish.

Biotite -~ in small amounta and strongly »lsochroic with
straight extinction.

Muscovite, epidote, @phene., zircon, and apstite occur in

acoagdory amommts,
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/L Y I ) 4 " franal gt | ”ﬁlf

HORNBLENDE = PIAGIOCLASY - SCHIST, (PLAGIUGLASH AMPHIBOLITE. )

Rock Ho, 46,
Location:  9400/1405. o

this—ia 4 very. dar?v rock congisting mainly o:a:“gazﬁrundant
nesdles of h‘drnblaﬁde dvéi:th -inveraversed felsnar. Cocasional
greasy porphyroblasts nroved to be much sauscuritised plagioclase.
Pyrites =lso occurs 88 brass-coloured grains. +“he schistosity
0f the mck is dus to the parallel srrangsment of the homm-
blends needles,

')In thin section thse rock has--é, -{;:;'anoblfa%i:o texture and
canszs gs: almost wholly of hornblends;and pla.gioclase. Homnlande

LN AT SR NPUPRIRA M B

is sﬂ:ongly 2leochroic ih greans and brewnlah greens. Gmea N e

seetlons/show typical 120° cl vage. Mg BGL
R ¥
__.g_qgi_L_qgg - almost ad sbundant as hornblende, hut very

much saussuritised and hence it has a very murky arvpearance

in ordinsry light.

: b3 M‘ R i 'I'-I ;_:r- d

It is mostly untwinned. R R Oy PV NON: St BV e S =

s w8 Briian Bropal
RI » belsam. '
The maximum extinction angle on sections noxrmal to 0210 is
187, hence an Andesins (Abgs.)
Sphane is very abundent as an accessory, mostly in rounded
forms, but acute rhombie sections also ocour.
High DR end .
Bome orystals contain inclusions of ilmenite.

Dther accessories are pyrite, zircon and apatits.

HORIBI _'ELD? - PIA IQME-SGHIS (PLAGIOCLASE AMPHIBOTITE.
r ..
RGG‘k(I{T_L_‘z\ © Ve o520 {1354

——

Thig-ig ,& dark schigtogs rock consisting essentially of
emphibole and felspar. *? Wt ' L enne

The schistose gtructure is not apparent in thin section
due to the transverse orientation of the slice. Thse section

shows a granoblastic aggregate of hormblends and plegioclass,
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Horblende is the most sbundant mineral present and tvpical
amvhibole cross-sections sre Seen.
X = light grean
Pleochroism is intense, Y = brownish green
Z = deen gresn
ixtinction is inclined as much 28 25° .

Plagioclags is duits abumdant as colourless clear

xenoblagts and twirming on the Albite Lsw i¢ common,
but 1t is not =lways shown.

RI > Palsam.

Extinction angles indicate that it iz a nomal andesine.
Microcline is nresent in small amounts only and is
Sericitized.

AT < balsam.

Susrtz appears to be absent.

Accessories include a pleochroic brownish sphene and

colourless apatite.

W y I - P
> _— e o -

3 P i A o
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KICACHOTH GRANUL IT.& .

I
- e A

Rock Na, 1.
Tocation: 9505/1366 .

-

This rock was collectel ']ustiomtﬁlﬂe the contact hetween j‘“- 2/

2
the—granttic and the couniry rock. Macroscopicaliy the roock

Wig finc-grained and lighi-grey in colour with no ?i’;ib}-e
schigtosity. Suartz and felspar seem to be predeminant to-
gether with lesser amownts of blotite and muscovite.
In the slide the rock has a fine grainel granoblastic
texture. _ "
wf.uart__ and\lilcroeline are aqua.lly a.hundantw. got AP

ab:&ent but mcogniged by cleavags. Byt
RI > balsem | |
Mugcovite and Biotite ars both fairly abundant.
Epidote - as very pale yellow crystals witha high RT
and polarising in bright colours.

Accessories, all of which are fairly sbundan’ are sphene,

zircon, caleite, iron orse, and tourmaline.

GUARTZ- PLAGIOCTASE - - ANTHOPEYTL ITE-SCHIS T./ (¢

[N hlin it e ———— =

Rook Ne, #0.

Tocation: Palmer, Mannum Sheet  172/925

PO - PP

“;,ei‘a\Ralations. ‘herrock type outerops on the flats and is :
-’{:f_).l el IaT
associgted with layers rich in ilmenite bands. It is e
W‘suuw\'mwph?f
doﬂbtly .ar equivalent to the ilmenitic basal zrits which
outerop vrominently to uhﬁ nor’ch of Palmer, hutwhaswunderg,one
- Ly ﬂ"""c‘“‘-"! *_ #m_._ | &
‘magnesian-metaomat ism. 'i‘ha_a.lmost tdemtical moeclk. 'i;yyea
- 4. o ’«ﬂ T oy,
fomd-néayr Rocky Gully may have’ a»«siﬁilar derivation. g
Macroscopicaliy this is & ITine grained light coloured rock
with a »ronounced fisgility impar ted by the preferred
orientetion of nesdlses of neutral coloured amphi‘bolea/. The
bulk of the rock consists of quartz and felsyar witﬁ ocoadional
bands rich in ilmenite rumning wnarallsl to the schistosity.
In thin section the granoblastic texture of the auartz

and felspar is modified hy the parallel orientation of
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anthorhyllite needles.
Huervz it abwident s small clear xehoblaats of Low
nositive relief., Uniaxial nositive.
Plagioclass 18 subordinate to quartz and consists of

twinned snd wntwinned colourless varisties.

Anthophyllite occurs es neutral colowrsd needles of
noderately high relisf.

smphibole clesavage is Seen in sections.

txtinetion is straight.

Ilmenite as black opaque granules in:"abundant accessory.
Butile as red brown grains of extreme relief.

Biotite as sparsely distriouted small pleochroic brown laths.
Apatite as colourless grains of moderate relief.

Zircon =8 small rounded grains of extreme relisf and

birefringence.

AUARTZ - MICROCLINE - PLAGIOCLASE - BIOTITE-fCHIST.

R ] o S ———— S F S e

Rogk o, 42,

I:?.@% 170/903
= 1 ;ha:ad szcimen. shows & negmatitic vein traversing a
i

. fine grained dark schi.stoae rock, +he negmatite veins shows
coarss ouartz, microoline and muscovite at the centre but the
grain size is steadily ‘finer towards the mar ging where it ls
agouivalent to that oif tgae gchistose rock., i‘he schlstrsity is
imparted by flakes of biotite in parellsel orientation.

In thin section the coarse negmatitse veln comnrises quartz,
mierocline, and plegioclasse. Thz finer grained margin consists
of & granoblastic guartz, microcline plagioclase aggregate and
is obviously the felswathises eouivalent of the schis tose rock,
The schistose rock hae & nrevailingly sranoblastic texture
modified by shreds of biotite in nerallel orisntation.
Mineralogy.

Pegmatite Vein
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Lusriz ahundant colouxleds arvatals of larps sizo.
Mioroaline showing trnical erosshatching.

Plapioclase saowing multivie owivning on She <ibite mnd
Paricline lLawnd.

2L 7> bhalcam.

Tt i¢ wnparentl: =i oligocluse.

,c 113 008G H06K.

W T e a —

Juart: - smell wenoblasts with sudtured ouilines.

¥igrocline - saows croashatehing.,
Elagioclase

2T > balssm.
Maximum wvmetrical extinction in the plans rerrendicular
to 010 is 10" which corresronds to a besic olisnzlase or
nligoclase-andes ing nesr Anr_,(_-.-'mﬁo.
siotite oo irresular shrcds and Ilnked.

Hinction iz zmtraisunt.
futile is n mptabis accessory constituens n= red brown
erains and nrisme of extreme relief. Jggragates ol small
nrieme are ;1.. featura.
Iron Ore, nnatu\, snd zircon are fregneani accessory

constitue ta: "

.

Aock e, 57 ic a spaeiman taken Tfrom n »egmetite erlong Harricomnic
Oreslr.
losation; WNammm 102/958.
Tt conveins: -
QHarts
Microcling - /& pale orange in colour.

i

Plagioclasae; - colourless sud showing multiole Swinnine in

the hand svsecimen. It is epcarently Wery near nurs albite

in somposition.

Muscovite - pole green cheets.

¥ '

oV = 28 (avnrox.) (28 = 74 )
Tourmaline - \the klack common variety.

Garnet - a dsrk red varisety sometimes showing rhombie

dodecanaedral fnced.
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Yhler-Apntite - green in 2olour,

Tiaxiad lazative.
W= 1.635 (apmpdx, )

Taryt ig fowad irn the Gsme pasmatite buvh ie not rerresented

in %he hsnd svgeimpen, L% i@ m eolourissa variety.
niaxial Hegotivo.
/!
- s —
W iz mear 1.374.
r

'
A1bite -~ alezx and white.

———— = =

J
#

Rock Heo. G4. ig n specimen oF & contoried composiic zneise.

[ -

Locatiom: Hamun. /75/93¢

‘he roek ig very rick in hiotite but comrsa pink mierocline

in 2 hudant.

Hpnll erystals of fluoraratite mapy ba seen in ths blotite

Javers. On exemipstion it is fowmd %o have tha folleowing
propersiss: -
Golony = /lemen el low.
Tniaxial ne eativa.
!
Janls B i;f"e frineence.
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SUMMARY OF PRTROGRAPHIC REVIDIICE

—_— e = o o m e

The textures and structures of the grenitic rocks near
Palmer as reveasled in thin section tend more to
crystalloblastic than the nyrogenetie.

In the granitic iwcke of the Palmer Outerop, the
ferromagnesian minerals, in varticular hiotite, although
often conspicuous never attsin notable abundance, and

are Sometimes absent.

Modal proportions of the minerals in the granitic rocks
are not inconsistent with the view that the Palmer
granite is derived from an arkosic rock.

Sphene ls an abundant accessory constitusnt of the Palmer
granite and is o ften assoclated with titaniferous iron
ore which may form & nucleus within the sphene crystal.
Megilication through felspathisation and basification of
the contact rocks is indicated st the mergins of the
granitiec outcrops. & graphical study of ths modal
relations of certain contact rocks is considered in
detail later.

Patrogravhic evidence supporte the view that the abnormal
talcose granite of the shatterbelt is a metasomatic
varignt of the normal granite.

Possible retrograde changes int he schistose rocks of the
migmatitic zZones may be indicated hy the nresence of
relict sillimanite needles within muscovits. ‘he
norvhyroblastic development of muscovite in isolated clots
a8 in specimen 31 may represant a similar phenomenon.
kaenesian metasometism is indicated by tae nresence of
anthonhyllite in altered ilmenitic basal grits.
"ienoliths” within the sranive arse of iiner grain than
the granite and contain the same mineral suite although
the proportions of each mineral vary. Ilmenits and Sphene
apnear o be iucreased in smount =8 slso does biotite,

The activity oi volatiles is indicated by their fixation
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in certain ocharacteristic minerals ~ fluorine in iIluor-
apatite, chlorine in chlor-apatite, phosphorus in apatits,
boron in voumeline, and sulvhur in pyrites in some rocks

oi the frontal zone (bsyond the range of the mineralization
of the shatter belt.)

1l, &ltered rocke associated with definite bands of ilmenite
in the field have proved to carry rutils apparently
derived at the expense of the titania content oi the
ilmenite. “he presence of rutile may thersfore indicate
ilmenitic basal beds elsewhere, as in the anthophyllite
bearing quartz plagioclase schists of Rocky Gully.

" 12. Myrmekitic structures and slso pgeudo-autectic structures

within the granitie rocks may be significant.
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THE ORIGIN OF THE PAINER GRANITE AND ASSOCIATED GRANITIC ROCKS.

= . e} ¢ .

Jertain features which charscterize the granitic rocks

near Palmer a8 a8 wWiole are recapitulated helow.

1.

2

4a

5.

be

g

The granitic rocks as a whole are more of the nature
of gneisses (or recrystallised arkoses in some in-
stances) then of trus granites.

The extrems variability o¥ the granitic rocks.

The outcerons show a general concordanee with the
structure of the neighbouring metasediments.
renolithic material within the granite in senersl
shows a regional orisntatdon.

The paraliel structure of the granites, the orienta-
tion of xenoliths, the margins of the outcrons and

the direction of schistosity of the comtry rock are
all esisential iy parallel,

Dasilication phenomena, basification in particular
being the most signifigant, characterlise the frontal
zone arouwnd the granitic outerops. wasification sbout
negmatitic veins may also be considered here.

The textures of the granitic rocks ss rewsaled in thin
section regembls more the crystal.ioblastic than the

nyrogenstic.
Grodationol contaets with surrounding metasediments

In the opinion of the writers these several facts wmoint

undeniably to zranitisation, or as some would nrefer, gneisse-

ification 28 the nrocess whereby the granitic rocks originated.

They sre convinced that all the features of the Talmer Franite

can pe explained in terms of granitisation in placse. In

conbtragt they can bring forward not one salient noint in

favour of a magnatic origin,.

It has been demonstrated thet the sSource rocks oi the

Palmer Granite are most likely of sedimentary origin. <he

Sediments which have besn granitised must have formed part of

the series of schiste which Hossfeld has assigned to his

Barosse deries.
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It will be 28 well to congider at this point the actual
nature of the source sediments transformed vo granite. 1%
has been observed that many ox the grenitic rocke in the
Palmer outcrop are almost purely quartzo-felspathic types.
In others the ferromagnesian minerals ar:c gquite sub-ordinate.
The field appearance of these rocke is ctrongly suggestive of
recrystallised arkoses., The substance of these rocks probapbly
largely represents originsl meterial although some asddition
of potash and soda is probable. Further, felspathisation
obsexrved in the arenaceous tyves at the contact is in accordancs
wit h the general phenomenon observed in altered psammitic
rocks at granite contacts.

Further, microgconic study of the eranite reveals an
abundance of sphene which is invariably associated with, and
avvarently derived from ilmenite. Ilmenite often forms a
nncleus within sohene crystals. & magnevie analysis of certain
bagified "xenoliths" revealed a high oproportion of ilmenite.

In one excevtional case the proportion reached 25 much 28 l.9.0
by weight. ith the svhene content included, the titania
content would have been considerable, The large snhene crystals
observed in some of the amphibolitic rocks of the migmatitic
zone may rewresant a culmination in -Jioa through the expulsion
of that constituent during the transformation of the sediment.

It 1e apparent therefore that the source rock was
arenaceo s, probably arkosic on the one hand and rich in
titenia (a8 ilmenite) nn the other. The association of quariz-
ose and ilmenitic beds lesd the writers to undertake an in-
vestligation into the possibility that the Palmer Granite was
derived from the ilmenitic basal beds which outerop vrominently
to the north of Palmer., hile no outright nroof of such an
origin was revealed, evidence was uncovered which i ctrongly
guggestive.

Hossfeld had considered that the ilmenitic bede avverently
ceaged south of Palmer. The writers, however., studied the

outcerons on the flats below the eScarpment and found that
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certain of the rocks, notably anthovhyli.ite schists contained
ilmenite which wag oiten in close parallel bands, ‘hese were
unéoubtedly metasomatised aquivalents of the bassl beds. Lt
the Foot oif tThe scaro in nlaces, kaolinised arkosle rocks
with thin ilmenite bands outcron sworadically and doubtless
underly muoch of the 2lluvium. <the search then turned 1o the
scaryp face itself., The metasomutic varisnt o the granite

is not prominent south of the Reedy Cresk where iv tails out
into mignatitiec rocks vhich show signs of shattering. Amongst
these rocks,metasediments wers found east of Kitticoola near
the banks of -igedy Ureek which contained bands of ilmenite

up to three inches a2cross. These are arkosic in nature amd
arg apparently conformable with the Schists to the west
corresvponding with them in magnitude and direotion oi <the
strike and dip. They trend towarde the metasomatic variant
of the granite some three hundred yards asway. Reorystallised
quartzose types were Seen passing into a granitic type 1In
which ilmenite is prominent.

It mugt be realised thaet only the rocks with definite
bands of ilmenite have been designated as bvasal grits on the
acoeompanying map., Hossfeld has pointed out that ilmenit e

% abundant in restricted oreas only, and it is svvarent in
view of this fact and alsoc the wide extemt o the basal bedse
that many of the metasediments outeropping in the vieinity
of the loops of the <eety Greek may belong to the bhasal
zeriea, their true nature being masked oy the changes they
have suffered.

It is appavent thersefors, the theory that the ilmenitic
basal beds are the Source rocks of the “Jalmer Granite should
not he disregarded. e therefore assemble the facts for and
against the ecase.

4 In favour of the theory.

l. Advidence favours an arkosic nature for the Sourcs gelimente.

2+ The granite with its xenolithic materisl is relatively

ricih in ilmenits and svhene.
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3, The nroximity of the ilmenitic beds tof, and their
aprarent trend incvo the granite.
B. Ageinst the theory
The whole evidence which gan e marshallet against the
theory is Hossfeld's conclusion thai the schists are Bsrossian
in age. This is open to Boubt. Hossfeld himsell admi m,

“o.no0 actual juncetion of the sandstones snd the wnderlying
schists was ohserved.

His whole case apvears to rest on the statement,

"their easterly dip demonstrates they overly  the schists
to the wasi.”

Against this point, ilmenitic bhandsg have been found oub-
cropping on the scarn face which althoueh in the shear zone.
ars little afiecter and are avparentlvy conformabls with the
gchists to the west.

The writers consider a Barosgisn age not nroven for the
gchist series west of “almer. 4Although most probably Pre—
Sambrisn in age the writers incline to the view that they are
later Pre-Oambrian in age vossibly corresvonding with the tHesquite Sere

j&.&ve?a;.hde’a ~ystem., Should further research indicate this,
add itional suvport musv be gilven the theory that the Palmsr

Granite is derived from the ilmenitic beds.

FAVOURSD THEORY 45 00 M ORIGIY OF T GRANITE,

The series of rocks 27-27G was taken along the strike of
a2 sichistose vsammitic bed towanrds the contact of the granite.
bome idea of the changes taking place can be gathered from a
study of the modal relations of tne rocks. The variation
diasgrams below illus trate to some extent the ‘etalls of the
mineralogical changes in the individual rock tyves with respect
to the parent rock, which ig considersed to be nearest approach-
ad Dy rock 27.

‘he rocks at the contact have bsen desilicated, The most
striking change ig a basification; & geochemical culmination
in the cafemic constituents and also with respect to boron and

phosphorus is indicated by the increase in +the modal amounts
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of biotite, nlagioclaze, tourmaline and avasite., DBoron
reaches & culminmation in wrock 27B, mmd » horon iront has
apparently proceeded in advance of iron and magnesium .

The mranitic end of the seriec shows a declded increase
in potash with 2 corrvesponding decrease in the f emic con-
stitusnts as compared with the narent rock (27), shown by the
increase and decrease respectively in the modal provortions
of microcline and blotits.

~Jggilication oi arkosic baeds =djacent to the schisvose
series above (which may represent greywackes) has taken the
form of felswethisation well exhibited in rock 284i. Un-
fortunstely this fslspathised series canuot be traced outwards
to their wmetasomatised ecuivalents which are covered by
aliuvium.

The =~ranite is thought to have originated through the
transformation in situ of dominantly arkosic rocks with
interbedded alternations of a more basic character (grey wacke).
In effect the granitic rocks at Talmer have arisen by a
process of ultrametasomatism tvhrough the introduction of
certain constituents and the removal of others. There has
anoerently neen a considerable influx of potash with the
concomitent expulsion of cafemic constituentes with titanis,
vhogvhorous ete. into the fronial zone. The activity of
volatile constituents during the transfommation it indicated
by their presenca in the consvitution of distvinetive minerals
in the Irontsal zone, boron in tourmeline, sulphur in nyrites,
fluorine in fluvor avatite, chlorine and phosphorus as chlor-
apatite.

Bmigration of some 8ilica may be indicated by the nseudo-
eutectic structures of gyuartz in alkali felspar since according
to Backlund, @eological Magazine 1946, "The emigration of
wiliea is indicated by the wonderiul imnlicationsof quartz
and notash felsvar. These have the apresrance of sutectic
structures but the mronortion of cuartz to Ffelsnmar varies

steadily.
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“he source rocks of the iathgen gneiss were more basioc
in nature then those responsible: For the Palmer Granite and
the transfommatlion to gneiss was accompanied by the emigration
0f considersble iron, magnesium amd titania fixed in the
frontal zone as biotite, smvhibole and sphene.

In conformity with the granitisaition hyrothesis the writers

oxnlain the several features of the granitic rocks as follows:-

1. 27 VARIABILITY OF 7103 GRAVITIC R0CYS.

This is considered w be due to the nabure of the source
gediments and to the naturs md extent of the granitisation
sufrered py them. The occurrence of cuartz-felspathic mwcks
reminiscent of recrystaliised arkoses amongst roclks more
aptly termsd granites, 18 no doubt due to the genersl »henomenom
nf indifierent suscevntibility to granitisstion shown by the
purer pSammitic rocks.

The writers cannot accept the idea of one magra producing
the variety of zranitic rocks, which, though perhaps not vary-
ing much 28 regards chamical composition have profound textural
differences ond certain minerslogical differences and yet ocour
in intimate association.

The Jdark ellinsoidal “xenolithe" are regarded as basified
renmants of the original rocis which have é68caped the genersl
transformation to sranite. They are notably richer in biotive,

ilmenite and sphene than rtheir eanaclosing granits.

2. IR GURISSIC STRUCIURR OF WHE SRANITIC ROCIT.

It has been Shown wbove that the foliation oi the Rathgen
eneiss is congidered a8 a regiduel nrimery structure. the
biotite folis revnresenting the extrems case of The basified
layers of the veinsed gneisses.

In the Palmer Granite and indesd all the foliated granivié
rocks the writers believe that the »narallel structure is a
consequence of primary structures (schistosity) in the trans-
formed rocks, This is supported by the comtinuity of ths

foliation into the schistosity of comtry rock and xXenolith
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glike and alsoc by its essential varallelism with the schistositr
of the country rocks. OCertain of the contorted structures - in
thn granite wdoubtedly revresent relicts of original structures
(minor folding etc. in the transfommed zocks.

Certain of “ederholm's conclusions regarding gneissic
granites of Finland are relevant in thie resgpect. He dismisses
any dynemo-themal zetion as dirsctly resvonsible for ¢ ome
emeisaic structure, In a naper he states "..where they are
stripe¢ the chenomenon iz usuasl.y caused py the more or less
completely resoroed inclusions of “oreign rocks whose femic
constituents remain as stripes of mica” and further, “When
they are gmeissose this is mainly due to the fact thal they
have apsorbed older schistoss rock. The paral.el texture is
nrobably due to the sssimilasvion of this schistose roeck.®

The variability in the degreec to which the =neissose
gstructurs is develove:d devwends on the nronortion of initial
femic constituents. In many ol the granitic rocks at Talmser
this was apparently low, some of the rocks showing no biotite

vnabgoever.

3. W SHAPZ OF UFE (UTCROE.

J——— - = -

Throughout the transformetion the sSource rocks wers
predominantly & 801id vhase =nd thus the Structures and textures
07 the country rock have been preserver in some Gegree. There
is no question of meltins up, a8 the preservation of the

foliation ag o residual nrimsry structure ruling this out.
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COITCLUS IONS .

R

An intensive study of the rocks oif the Palmer area hac
convinced the writers that all the Jeatures exhibited by the
granitic rocke can be explained in ferms of granitisstion in
olace. They have considered the possibility that the Palmer
Granite hag arisen 2t the expense of tho ilmenite bearing basal
bede., They are not convinced that the series of schists on the
eastern side of the Mt. Tofty Renges end which Fossfeld hag
included in his Barosse Series are all of Lrchsean age. Thev
wonld vrefer further research into their nature and into their
gtruetural relations with the beds to the sas®t before a de-
finive vosition on the stratigraphic sequence is assigned Lo
them. Meanwhile they helieve there is assmuch or more reason to
believe that they corresvond with the idelaids nystem.

«8 a result of thelr investigations the writer's attent ion
was attracted to problems further afield, namely to the regional
extent oX the metsmorvhism, the fold struciure of the ancient
mountain range, the widesvnread regmatization of the schist series,
the sporadic granitization throughout the schist series as
gshown in the numerous minor granitic outcrops ag welli as the
major Pelmer and Tenunde Ureek Granites and t he tomalitic rocikse
of the Hundred of Finniss, and to the fluorite-bearing granitea
tn the south esast.

The writers are unablc to egcape the conclusion that thess
several features n~re all stteniant upon the subsidence of a
Pre Cembrian geosynclinal prism of sediments into a high
temperature regiom of the earth's crust. The effects producsd
in conssquence are considere(! to have originated contemmoraneonsly
or penecontemporansously during ons svisode of geologic time
which may have included several of the divisions ordinarily
recognised.

In any event the writers consider that the chronological
Succession, =n8 vroposed ny Hossfeld, is no longer accentable
and submit Lor consideration thelr preferred versiom of events

aflfecting the eastern sector of the Mt. Lofty Ranges, with
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particular smphasis on the Palmer Aras.

1. Davosition of Pre Tambrian (Adeleside “yster? sediments
and their accumunlation in a subsiding geosyncline.

2+ Tima Interval during which subsidemdence continus/
©0 high temuerature levels and in which hsating of
the =mosynclinal sediments wase nroceeding.

3. Period of crumpling and fold ing, regional metamorvnhism
on a grend goils, granivization, vegratization and
generation and intrusion of maema.

»tresses nprovoked by crustael expansion initiated folding
movements, lateral thrust heing in en east-west dirvection, +the
axial trends being roughly north-seuth. egionsl metamorvhism
agocompanies on s vast scale and in favourable locations
granitizetion is nccomplishedé. The origin of the trangiorming
fluide and those ragvonslble Zor the widespread wegmatization
possibly lies in ths fusion &t denth of eagily melting rortions
of the sedimentary vrism anl the squeezing out of such By the
orogenic nressure to areas ‘hers they become active. In the
meantime +the fusion and dissolution of the devnressed rooss
(tectomene) nf the sedimentarvy vrism resulted in the generation
of magna which was later intrudsed to higher levels and is now
venresanted as the fluorite-bearing hatholith exnosed st
Lurray Bridge ané further towards the south esast.

<he time interval in which these various phenomena were
produced if considered as ranging from lLate Uambrian through
Ordivician times. This sveculation io paged on the unecsssity
for sssuming a long meriod after deposition before the
gsubsldence and heating un of +the sedimente could be efieciive
enouch to initiate the chsnses detalled above.

shis hypothesis is of course speculative but the writsere
consider that it ic justified as it presents a logical
explanation of the several events vhich were formerly
attributed without due resson to separate crocesses and

periods of formation.
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4, PFaultivg with subsequens eilicificatlion and minerelization.
fhis 19 vost granitizaition bHub meav wiot heve baen long
gubseguent. It mav be et down ag belonginy to en sariv-
mid Palseczoic veriond,

5. Dime Injarvel marked by nencvlenaiion.

4 j

be Iabe Tartiarry {(Tosckinsken) Uplift alons ol1d linss,

7. Dlrosian and demngition n# nreseni alluvinm,

The tor grenite hes besn used inm the past for building porposas,
monumental work and road kerbingm. The roei was ontained by
&plitting with plug and feathsr work sand oroks casily along any
dasiraed nlang,

The kitticonlin Mine. one ani shree-auarter miles %o he uonth
o Talmer, has heen 0% Some interess in %he past hecansa of ise
mol¢ content., bat sonner alse proved to bhe agsocisted in rpavable
oua:titles. YThe mine waa worked almost consinuousiy from 1890
miil apbout 1936. The covver oconrred in the form of sulvhidesm,
black exlide, malachlte, szuriiec ani also wnutive, The ganens
asgociated with the cre minerale consisted rredominantly of
auvartz end rrrite, tegather with suwsordinate amounts of arsenonvrita.
micaceous nasmatite, carhonase minerals eite. Considersilo smounss
nf payable oras ware extracited from the lode bnt oncrabions wera.
howgvar, somgwnat hamperod by interference from water at relastivelry
cehallow darths.

dond metal has peem obtained irom geveral nlaces adiacent o
the main road by guarrying into both the more rotten tvna of
srapiite end intvo tne shatiersd moks of the ornsh sons, Hoth of
these Cources yield axcellent road metal.

Hiver sand: from utae Heedy Oragk havwe beer nged locally For
huildings nurvoces,

easonable enppliesn of govd water were chtained by boring into
She fauld zonc just sbove the townshin of Palmer and $hase have

anmaented vthe bown's unpply.
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RRETHOLOOY ,

l. In view of the nature of the proocasseas scliive at Palimer

the Qiffteuliy of distinguishing in some ineteénces wherae

altaration of gsdimen & by porely metanornhic
Fd

28 defined ULy Harker) enda and

= Ta a4
8rd Wiusre moéosas

pagin 4o mszume importanca the writera TDrelfer (o use

ina

noncomnittal term mefapedimento. Ihism Seum emoraces wll
the varions 1okse which ontgardls digelay ohvious signnm

2
L 4

o ggeimentary oriein.

]

‘s The writers tdeo noi subscribe to te imniilestiona svggested

by tae sexms injeetlon rmeiss or *“lij-par-1it" melse and

refer the Germ veined pmeiss for the canamcieristically

vaeined rocky,

3, Ihs hiehly contorted hletite rich wocir With Lortnona

onartzo-Ffelsneshic veine are Aesiemated net sonioried comrnosita

meissar or ntremotic miematites.

4. The term vermestion migmetite refers Lo the fine-prained

comnact crystalline rocis, the so calle’l rranitiec schists

9f He ¥» L. Erown.

The term “"Xenolith" as here used, is not in sitrict accordancs
with its common use, but for convenience it has been used to

not
indleate the residuals of comntry rock which havilbean complately
granitised
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