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The Encounter Bay granites omn be seen along the constline,
and on a small island and rocky islets at ‘ort Elliot. The inland extent
of the granite outerop ie rarely more than 400'. A covering of Permian,
and Pleistocene to Hecent sediments obsoures the country rock - granite |
contact, which is thought to be less than 500 yards inland from the
goastline,.

West of Ureen Bay, the granite disappears beneath sube
horizontally bedded lermien glacial varves, which were deposited in a
small basin produced by glacisl seouwr. The granite surfeces along the
botton of this basin, where exposed, are smeothed and stristed. 4 large
faceted errabic has westhered out of these verves (Plate 7, fig.1).
Further outeorops of glacial varves, unsonfiomebly overlying the granite,
arc exposed along portions of the headland between Cre:n Hay and Norse-
thoi Bay. Strati raphically above the Fermian glacials are oomsclidated,
large soale cross-bedded, Fleistcoene (7) dune sands, capped by kunkar
(Plate 7, fig.2). These sands form ¢liffs up to 80' high at Boomer
Beach, near the westermn-mosi extremity of the granite outerop, and
extend from Boomer Beach to Horseshoe Bay. The sands are even grained
sggregates of well-rounded quartz grains (colorless to opalescent blue)
with minor feldspar, tourmaline, and garmet, cemented by finely orystalline |
calcium carbonate (Guppy, 1943). Their extent ie indicated by the
expanse of kunkar west of lorseshoe Bay.

Horth-west of liorseshoe Bay, t e granite outerop disappears
beneath a cover of Recent dune sends and soil. A% the eastern-most

limit of the grenite, the outerop ie eovered by a boulder beach and the
besch sands of Pisherman's Bay.

Typical of the more weathored portions of the Porplyritic
Granite at Port Elliot, and clharacteristic of rapakivi granites as a |
whole, is the disintegration of the granite into "moro"' The disintegration |
of rapakivis has been desoribed by many authors ineluding Zskols (1930) |
Savolahti (1956, 1962) and Volborth (1962).

Footnote 1  ("Moro" - Fimnish =" disintegrating rock”). The disintegra-
tion product of mpakivis, induced by weathering. ,
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, This is the dominent phase at Port Elliot. It is & medium
to coarse grained, porphyritic biotite rapakivi-type granite, with
large ovoid megscrysts of potash feldspar, msny of which contain
multiple zmes end mantles of plagioclase (late 7 fig. 3).

The Porphyritic Granite, shiel is intruded by other mdnor
igneous (?) phases, is contaminated by many xemoliths of heterogensous
size and nature, and intersected by abundant aplite dykes and late
stage schorlerock pods and nests.

LENo. ¢ contaminantis are of W0 LypeBesceoccosse
(1) I:mlun;tm of mtq-reok in varying stages of
alteration.

(2) Pod-like inelusions of aplitic and schorl material

and fine grained granitic material. The micro-granitic

inclusions ¢ontain medium o coarse grained opalescent blue

quartz megacrysts, but the other inclusions do not. These
inclusions have & ninersl ogy similar to that of the granite,
and they may be regurded as "gognaie”.

Assimilated country rock inclusions which have undergone
little or no modification, have sharp boundaries with the Ferplyritic
Granite host. Xenoliths of thig type are found in the vicinity of
Green Bay. Ome is approximetely 15' in diameter, and the granite is
distinetly finer grained within one inch of the contact. Well pre-
served layering is evident in sll of these inclusions.

Between Green Bay and lorseshoe Bay, and northeeasst of
Commodere Point, the Porphyritic Granite contains assimilated country
rock inelusions which have been partially modified by the granite.
layering in these inclusions is no longer well preserved, and the
host rock-inclusion: contaots are gemerally rather diffuse. Soms
of these inclusions have a distinctive lmotted texturs, the "knota"
corresponding to segregiions of muscovite and biotite. 1hese inclusions
show & marked similarity to the altered andalusite-cordierite schists
adjasent %o the sdamellite at Rosetta Head. On the eastern side of
Rooky Cove, thie meterial is "splattered” through the granite as small,
irregular patches.
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Inclugions of igneous (7) origin are comson throughout the
. Porphyritic Granite. Fine grained aplitic and mioro-grenitic types
have relatively sharp contacts with the host rock over Iom., and
rounded to sub-rowxied shape. The lom. contact zome shows an intere
mingling of both rockekype comstituents.

Pods and nests of schorl msterisl (quarts-towrmeline intere
growthe) sre common, and often cceur in assd@ciation with & zome of
albitisation (Plate 9, fig. 1). lLimonite pseudomorphing pyrite(?)
may be found in the cores of many of these pods or nests.

Aplite dykes up to 2' wide transeet the rorphyritic Granite
in meny localities. At 14 (plate 2), & number of 2-4" aplo-granite
dykes interbeot the granite, and, being more resistant to weath
stand out as ridges, prodwing & banding offect (Plute 8, fig. 5). The
Junction between the two rock types is gencrally gradational over &
distance of 1",
| A former potash aplite dyke at 27 and 33 (Plate 2) has been
albitised. The orientation of +this dyke is such that it ldes
approximately parallel to the main joinit direetion in the granites.

A 6" wide scda aplite dyke, with a central mone of prodominamtly
masgive blue quarts, trensecte the granite immediately east of Green
Bay (54, Plate 2.

Only one pagmutite was o‘balrvad at Port Elliot, and this
ocours within the Porphyritic Granite, ’am of Gresn Bay, as an
izegular pinch-swell veinlet containing blue quartz, and large euhedral
feldspar megacrysts, The rerity of pegmatites is a featu e character
istic of rapakivis, and has been noted by many authors.

layering, due to concemtrations of biotite, doours in parts
of the Porphyritic Grenite (Plate 9, fig. 1). The biotite individuals
have & preforred orientation in the plane of the leyers, and there are
smell xenolithe oriented parallel to the bieotites. Harry and Inmeleus
(1960) deseribed similar layering from certain Greenland granite intrusions
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 The Porphyritic Grenite is flamked by & medium, even grained
granite west of Green Bay, and approximately 600 yards north-east of
Commodores Point. West of Ureen Bay, the Porphyritic Granite - DBven
grained Granite oontact is well exposed. The eontact is gradational
over 2', and the transition from Dven grainod %o Porphyritie Granite
is marked by an increase in grain sisze, snd an inorease in the abundance
of feldspar and quarts megaorysts (Plate 10, fig.1) East of the contast,
in the Porphyritic Cranite, there are simuous bands and irregulsr bodies
of Bven grained Grenite, with diffuse, swirling contects (Plate 10, fig.2).
The Even grained Granite as a whole tends to envelop the Forphyritic
Granite, and these imegulsr bodies may be remmants of the Sven grained
Granite mass.

Northesast of Commodore Peint, the Bven grained Granite =
Porphyritic Granite contact is similsr to that west of Green Bay, but
gradational over approximetely 30'.

o eountry rock xenolithe were observed in the even grained

North of the latter exposure of Fyen grained Granite, a fine
grained, brickered aplite orops out over scme 900' of cosstline as far
as Pisherman'e Bay. The Red Aplite - Even grained Granite oontact,
although not well exposed, appesrs to be gradatiocnal over some 20'.

A decresse in bilotite content, end a decresse in srain size; from
granite to aplite, charscterises the contact. The biotite content
decrease is the most distinective change, and is accompanied by a marked
inerease in potash foldspar, the eolour of which changes from pink in
the granite to brick-red in the aplite. The grain size does not change
appreciably mtil well into the aplite., The mﬁn size of this aplite
s istinetly coarser than that of the numerous splite dykes which have
intruded the Forphyritic Granite.

' The Red Aplite has been albitimed to white soda aplite along
closely jointed zomes in the main joint system (H.30=40", verticel),
resulting in the devclopment of a red end white banded effect in outcrop.
Albditised Aplite bands are up to 75 wide. Their ocontacte with the
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uealbitised aplite are transitional over 1=2". Within the albitised
zones, parallel to the Red Aplite - Albitdsed Aplite contacts, theve is
= mumber of thin, dark coloured bmmds or layers (esch approximately 1"
wide). Uheyelso osowr arouwnd remnant, wn-albitised Red Aplite lemses
in the albitised mones (Flate 11, fige. % and 4). he Zven grained
Granite and the Porphyritic Granite have been albitised along similex
joint wones (Plate 11, figs. 1 and 2), bub these are generally not as
wide, nor the albitisation as exiensive as in perts of ihe aplite.
iiargiitic Grangphyre » ‘

In & small querry indénd from the Bed Aplite, and on the beach
at the foot of the sandhills whiek rim Fisherman's Bay, & greisenised
misrolitic granophyre orops out. The field relations of this phase
ﬁﬁawwwmmumowwwmmmuﬁm
4 piriking feature of this rock is the presence of medium to c¢oarse grained,
euhedral gquartz, “booklets" and radisting aggregates of muscovite, and
euhedral albite, vhich have orystallised in smell cavities or miarcles,
ziving the rogk a "knotted" apyearance.

Hinor Ffhases.

A Pine grained grey alkali (renite, apparently inirusive inde
the Porphyritic Granite, ocours as s irregulsar body with intersecting
dyke-like offeshoots at 52 (Plate 2; Flate 12, fig. 2). iccumulation
of mafic material within the Fine grained Granite characteriases the
junetion between tids body and the Porplyritic Grenite. The dykes of
 Fine greined Granite have gradational contacts with the Porphyritic Gramite,
over 1=2 onm.

A% 51 (Flate 2), there is a fine grained dyke-like phase with
mediwe to ocoarse grained megecyysie of quartz and plagicclase, and smell
biotite clots. On the western side, it has an extremely sharp straight
line contect with the Parphyritic Granite, trending in & noxrth-west-
south-east direotion. The contact eomplotely outs off the Fine grained
Granite at 52 (Plate 12, fig.3). On the esstern side, it appears te
grade into Porphyritic Uranite. The materisl on the western side of
the dyke, in sharp oontact with tis Porphyritie (ranite, is distinetly
finer grained than that on the eastern side, The dyke material hae
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been albitised as o result of being sub-parallel to the main joint
direction in the granite.

A medium grained, dark groen-black colowred amphibolite
("wralitic diabase" - Chewings, op. ¢it.), exops out in Rocky Uove.
Its field relations with the Porphyritic Granite have been obscured
by boulders. OSimilar, but finer grained amphibolites have been ine
truded into the Porphyritic Adamellite aleng particular joint (?)
directions at Rosetia Head (see p.19).

L ISLAND (see Plate 4).

Grgnite Island is composed predeminantly of medium to coarse
grained Porphyritic Adamellite, which crops out pariisularly well
around the edges of the islan:, but is obseured beneath Recent sand _
and soil over mmoh of the central part. The oceourrence of minor patches
of kunkar on perts of the island may indigate the presence of comsolie
dated, caloareous Fleistocene (?) dune sands in these areas, analogous
to the dune send - unkar capping asscciation west of Horseshoe Bay,
Port Elliot.

The Porphyritic Adamellite weathers difierently on the northerm
and southern edges of the island. Ixposure to continusl prevailing wind
and wave aotion along the southern edge has prevented much of the
mechenical and chemicel destruction affecting the adancllits exposed
along the northern leewsrd edge. The outercop aleng the northern edge
has & rough, knobhy appesrance, due to the prominence of feldsper
negacrysts, which are apparenily less easily removed from ithe rock
by weathering than the groundmass rinerals.

Aleng the north-eastern edge of the island, the adamellite
has Leen extensively quurried for use in building the breakwater, and
in the construstion of approaches to the serewpile Jetty and the boate
shed. Quarrying has exposed magnificent sets of finely slikkensided

" joint faces, parallel to the main joint systen.

=
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This is eomﬁally a comrse grained, biotite-r ich adamellite,
of similur texture to the Port Elliot Porphyritic Granite, but slightly
coarser grained. It contains large smounts of xenolithic material of

(1) Assimilated eountry rock, essentially wmodified quartze

plagioclase~bictite hornfels, which has well preserved layering

and sharp contacts with the sdemellite (Plate 13, figs. 1 and 2),

(2) Hodified mornfelses of varieble textuwre, which cocur as

large irregular bodies, and small, rounded to sub-reunded ine

clusions., Browme (op. cit.) named this phase the "Quartz-mica
diorite".

Less commonly, fine grained aplitic inclusions occur within the
Porphyritic Adamellite, as small, sub-rounded pods end some lurger,
irreguler bodies (e.ge 20, 21, 17, Flate 4). Contacts with the adamellite
are quite shary (less than 5 mm.).

Accurmlations of large numbers of very coarse grained potash
feldspar megacrysts, to the exclusion of the groundmass, cocur in localised
zones in the Porphyritic Adamellite, particulsarly in associstion with xeno-
liths. ‘

Albitisation of the Porphyritic Adamellite along strongly jointed
mnes parallel o the main joint system {i. 126°, vertical) has produced

itic Albite-Quarts-Biotite Phases, similar to those at Port Elliot

(lu -6 and 9). The albitisation is perticuirly evident along the southern
edge of the island, in the léss weathored edamellite., The Perphyritic
Adanellite -~ Porphyritic Albite-Quarts-iiotite Rock transition is character-
ised by a change in colowr of feldspar megserysis from pinkish-grey, o
mmtah«hite or right orange.

Gnthamt&naﬁaofﬂmihm a Porphyritic Albite-
Quarts-Chlorite Phase crops out in o strongly jointed and froctured zame,
Just above norm:l see level. Textursily, it is identicsl to the Parplyritic
Adamellite,
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The eontact between the Porphyritic Adamellite and the
albitised phase is transitionsl over 2-3", and the twansition from
the adamellite into the albitised phase is eharecterised by a sharp
decrease in quartz content, a chamge in colowr of the quartz from
opalescent blue to colourless, the albitisation of pre-existing potash
feldspar and plagioclase, and the degomposition of biotite to chlorite.
Albitisation has also affected the feldspars in the sdanellife marginal
o the emmtact. '

Phases similayr to the Porpigritic Albite-Quartz-Chlorite
Roek in mineralogy and texture, crop out at tosetta Head, and have
been deseribed in the literatwre by Browme (op.cit.) and Bowes (op.cit.)

24 _dornl elees

petrology and field relations of these phases have been
desoribed in detail by Kleeman (op. e¢it.). The major portion of the
Hodified NHornfelses crop out as a broad (400-500" wide), irregular,
dyke~like body on the northern and southern perts of the island, but
is obsoured in the central portion by Hecent cover, Ilarge, irregular
bodies and small, sub-rounded inclusiens of the lodified Hornfelses
also ogour within the Porphyritic Adamellite. Inclusions of similar
material occour within the porphyritic granitic types of Port Elliot
and Rosetta Head. A peculiar charmciaristic of the phases is the
large collection of heterogeneovs xenoliths whieh ogour within it.
The xemoliths are particularly difficult to see in the finer grained
varieties of Modified Hornfelses unless a careful field study is made,
A consequence of the presence of xencliths within these phases is the
enigmatic xenolith-wiihin-xenolith relationship.

Browme (op.cit.) desoribed six varieties of the lodified
Hornfelses. Kleeman (op. cit.), on the basis of potrological data,
grouped these six varieties into three typest the "hormblende diorite™;
the "quartz-mica diorite"; and the "adamellite porphyry". For esse of
deseription, the ‘exms "Porphyrcblastic lornfels” and "Granitised Horn-
fels" will be used here as they are representative of the two main
textural varieties of the lbdified Homfelses.
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rorphyroblastic Hdorniels
On :he northern edge of Granite Island, between the causeway

and the boatshed, the Porphyroblastic Hornfels crops out as the major
portion of the broad dyke-like band. Texturally, it is a dense, dark
grey, aphanitic rock, with a small number of coarse grained parphyroe
blasts of blus opalescent quartz, potash feldspar (which may be mamtled
by plsgioclase), plagioclase, and some biotite clots. The Granitised
Hornfels ocours as isolated inclusions in the Porphyritic Adamellite,
to the northeeast and east of the dyke-like band (Plate 4).

On the southern side of the island, the Porphyrcblastisc
Hornfels orops out along :he eastern portion of the dyke~like band
(Nature's Eye locality, Flate 4), =nd grades into the Granitised
Hornfels to the west over some 200'. The Porphyroblastic Hornfels
contains a small nusber of potash feldspar, quartz and plagioclase
porphyroblasts, and a relatively large mmber of dark coloured aphanitie
xenoliths, which arecoften difficult to see. 'The contact between the
Porphyroblastic Hornfels and the Porphyritic Adamellite is well
exposed at Natuwre's Eye. Browme (op. cit.) found that determination
of relative age from the field relations was difficut. Kleeman (op.cit.)
desceribed the conimct as "having all the appearance of & normal
intrusive oon:iact, in whioh the granite (= Porphyritic Adamellite) ine
trudes the diorite (= Porphyroblastic Hormfels)". The contact, however,
at which the Porphyritic Adanellite and the Porphyroblistic Hornfels
commonly "tongue" into ome ancther, is somewhat diffuse (12 om.), with
biotite-rich segregétions in the marginal adamellite phase (Flate 13,
figs. 3 and 4). There are potash feldspar porphyroblssts “straddling”
the contact in some instances.
2. Granitised Homnfels

Texturally, this is a fine grained, light grey coclouwed rock
with many coarse potash felspar, plagioclase, quartz and blotite
porphyroblasts, and abundant xenoliths, meny of which show well
preserved layering (Plate 14, figs. 1 and 2). Some of the potash
feldspar porphyrdilasts may be mantlsd by plagioclase. At Nature's iye,
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there is a gradation between the Granitised Hornfels and the Forphyroe-
blastic Hornfels to the easi. West of this loeality, however, the
Granitised lornfels occurs as discrete inclusions within the Forphyritic
Adamellite. Their contacts with the Porphyritic idamellite are 2-3 cms.
wide. .
3. Zenoliths

Aenocliths within the Hodified Hornfelses include layered quartze
biotite hornfels [ragments, which appeer to be slightly modified equiva-
- lenis of the layered cowm ry rock inclusions within the Porphyritie
Adamellite; inclusions with relict ophitic texturcy and colourless quarts
blebs, scme 2-3" in length. The sise of these xenoliths never exceeds 1!
in diamete. . they wary in shape from sub-rounded {to sube-anguler, and
their contacts with the host rock tend teo be relatively diffuse because
of the approximate accordance in grain size between Lost and inelusion.
Quartz or feldspaer porphyroblasts within thase xencliths are extremely rare.

in even grained, medium~coarse adamellite crops out along the
cliff-top above the quarry face at 22 (Flate 4), but its contacis are
. obecured by Recent cover ané therefore ite relutionship with the Pore
phyritic Adamellite is difficult to define.

Aplites |

Aplitic material ocours as small pods and irregular bodies
within the porphyritic adamellite. 7They are cheractcrised by the
presence oi colourless quartz, in the place of the blue opalescent
quartz of the hosi rock, and have reasonebly sharp contacts with the
host. '

Einerelozically and texturally, these are almost icentical to
the aplites of similir field occurrence al Fort ¥lliot. |
3. ROSETTA HEAR (seec Plate 6). '

Rosetta Head, known locally ms "The Bluff", is a 325' high
promontory which juts out into the Southern Ccean, some 3 miles south=
west of Vietor Harbour. Ascording to Howehin (1926), the promontory
is & roche moutonnee, the result of ice-smoothing during the Permian
glaciation.
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_',"I'he seaward portion of Hosette Head is composed predominantly
of coarse grained, buff coloured. Porphyritic idamellite, ths best
exposure oocurring along the shoreline. Due to soil cover, only
isolate! groups of .camellite boulders are exposed on the summit and
seaward slopes.

ihe contact of the Porphyritic Adamellite with the country
rock quartz-biotite, and andalusite-cordierite schists is exposed along
the lancward side of Kosetta Head. The country rocls themselves outcrop
along the shoreline platform on its north-western snd south-western flanks,

Along the "saddle" of thie promontory, an extensive deposi: of
Permian glacial till effectively obscures cowmiry roci outercp. The till
typically consists of clay, sand, mnd pebble znd boulder erratice of
locally derived country roci and granitic material, as well as exotie
rock types, which include gneisses, migmatites, merble, white quartzite
and granite porphyry. %ie beach to ihe north west of Hosetta Head is
strewn with boulders of grenitic material, whicl have apparently vecthered
out of the lermian till. ‘he till appears to have been deposited in &
glacial basin in the country rock schist.

Above the Permian, along the "saddle" of the promontory, there
are isol t¢d deposite of kunkar, which may cover Fleistocene(?) dune
sands (enalogous to the kunkar-dune sand associntion wpp-d at Port
Elliot). However, field relaticns are generally obscured by Hecent
soil and pasture grass,

Country Rock

ihe rocks into which the Porphyriiic idamellite has been
intruded, are part of a monotonous series of fine grained quartz-biotite
schiste and impure quartzites, known as the ilanmantoo Serics, reputed to
be of Cembrian age., In the imediate vicinity of the intrusion, there
are andelusite~cordierite schists (in which andelusite and cordierite
occur ae porphyroblasts), quartz-bictite schists, impure sandy quartzites,
albite-chlorite schists, and metao-dolerite dykes. The rocks are tightly
folded, and have a number of vell developed metamorphic layering types
(Plate 15, fig. 4), which all but obscure the bedding in many localities.
The outorop pattern along the shoreline platform southwest of Rosetta
Head, whore the mitamorphie layerings ave best developed, is controlled
by the 5, foliation, whereas that along the northwestern flank is con-
trotled By original sedimentary layering.

Liuatret. o I 842 SV o
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The albite-chlorite schists are the result of albitisation of
the above couniry rock types. This evidently occurred =t the same time
as dbitisation of certain perts of the Porphyritic Adamellite. Although
the field relations are not clear, the andalusite-cordierite schists
appear to have no relationshi  to the intrusive Porphyritie Adamellite
There is no evidence for prograde mctamorphism in the country rock,
marginal to the Porphyritic Adamellitey however the fact that the
andalusite in this zone has been altered to chlorite and museovite
suggests that slight retrograde motamorphism has been produced during
intrusion of the adamellite. ihe andal site-cordierite assembluge is
evidently a regional metamorphie assemblage, its occurrence eonirolled
by bulk composition in the region of a geothermal high. The geothermal
high may have been produced by heat loss from an underlying granite
mass, from which the neounter Bay granites (and the Rosetta Hea:
adamellite in paartiéul:—rm) were derived at some later stage.
Porphyritic Adamellite

This is essentially a coarse grained, biotite-rich adamllite
of very simils» texture and composition to the Granite Island variety.
The xenclithie material within the acamellite is of two types...

(1) Abundant inclusions of layered ccuntry roci quartz-

biotite seidst, which have sharp contacts with the host.

Two of these are ver, large, and appear to have the same

structural orientation ag the country rock. Bowes (op.

eit.) ecnsidered these to be roof pendants which remained

in situ during the porphyritic adameilite intrusiom. The

nort .ern-most "pendant" is commected with the country rock

by a thin peninsula of quartz-biotite schist.

(2) Minor inclusions of Granitised Hornfels.

Iine grained aplitic inclusions, and accurulations of large
numbers of wver, coarse grain:d potash feldspar megacrysts also ocour
within the Porphyritic Adeamellite (Plute 15, fig.1).
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Contact Relations
the contact of the Porphyritic Adamellite and the country rock
is a typical intrusive breecia, in which there are distorted and ds-
oriented fragments of schist in an adamellite groundmass. The best

expos res of the intrusive breccias are in the vertical ¢liff gectioms
adjacent to the jetly, on the northern side of losetta Head, and neer
the south-vestern tip. <he plane of the eontact has an approximae
a'&erage dip of 450 towards the eaét, such that the intrusion sctually
overlies the coumtry rocike The average foliation trend in the countay
rock schists adjacent to the contact s NI, 35-600731. Bowes suggested
that the intrusion of the mggma was "structurally controlled by the
schistosity, as the direction of the mein contact corresponds with

the strike of the schistosity". However, on & minor scale, the Por-
phyritic Adamellite is generally discordant, although it does parallel
the schistosity in pleces. In detail, the eontaect is serratud, with a
1«2 mma., fine grained biotife rim in the cowntry rock, marginal to the
adamellite (Plate 15, [ig.%).

On Wright Islanc, the sdamellite-country rock contact is con-
cordant with the foliastion in the country rock, on both major and minor
scales. In addition, there are several concordant bands of Porphyritic
Adamellite, up to 3' wide, within the ecountry roci:, A distinet gneissic
foliation is characteristic of the adamellite bands., and the adamellite
border zone, marginal to the main contact. n a fine scale, ptygmatic-
type veinlets of granitic material discordantly intrude the country
rock adjacent to the acamellite bands (Plate 15, fig.2). As described
at Hosetta llead, a thin biotite rim occurs along the contact, in the
country rock marginal to the adazellite.

Albitisation

Albitisation of the Porphyritic Adamellite along sirongly jointed

zones, has produced Porphyritic Albite~Quartz-Biotite types. The field
relations of similar phases at Port Ellict, and on Granite Island have
been deseribed above.
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Ltic Albite-C ite~Quartz Phase.
Browne (op.cit.) called this

the "albite-mica syenite", which
he considered to be an intrusive phase, distinct from, and later than
the Porphyritic Adamellite. Later, Bowes (op. ¢it.) referred to the

~ varieties of this phase as "coarse albite-chlorite rocks of igneous
aspect". He believed tiese were derived from the albite-chlorite
schiste "by recrystallisation and partial mobilisation during, and
because of the intrusion of the grmite”1.

The Porphyritic Albite~Chlorite-uartz Fhase, which is very
gimilsr to the Porphyritic Albite~Quartz~Chlorite Phase on Granite
Ieland, occurs in deformed zones, especially between the Porphyritic
Adamellite and the country roc:., along portions of the main contact.

On the south-weste:rn +tip of Hosetta Head, the Albite-Chlorite Rock

(the neme given to the Porphyritic Albite Chlorite-Quartz Phase in

the remainder of this paper), and the Porphyritic Adamellite, interfinger
along a direction parallel to the joint system in which albitisation has
ocourred (see P.17). Texturally, the Albite-Chlorite Rock is strikingly
similar to the Porphyritic Adamellite. Xenoliths within the Albite=-
Chlorite Rock are albite~chlorite schist and hornfels, and not quartz-
biotite schists.

VWhere the Albite-Chlorite Rock occurs along the main contact
zone, the country rock has been albitised. However, the Albite-Chlorite
Rock - albite-chlorit: schist contaet is identical to the Forphyritie
Adamellite - country rock contact. The contact between the Porphyritie
Adamellite and the Albite-Chlorite Rock has been deseribed above, in
relation to Granite Island.

On the southewestern tip of Rosetta Hea., there is a notable
development of thin (less than 1 om. wide), fine grained, white albite
veinlets, transecting the Albite-Chlorite Rock They have no apparent
preferred orientation, and are often intersecting.

the country rock, on the land-ward side of the rain ndamellite - country
rock contact, (‘the unormemented body just north-east of 21, Plate 6).

Footnote 1. "granite" - Bowes = Porphyritic Adamellite.
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A preferred orientation of the biotite in this phase is reminiscent
of the gneissic foliation in the Porphyritic Adamellite bands within
the country rock on ¥right Island. The Medium grained Adamellite appears
to be generally discordent with the country roeck foliation, howsver the
field relations are not clear, due to the poor ocuierop.

plites and Pegmatites.
Aplites occur in minor amount as poi~like inclusions in the
porphyritic adamellite. As at Fort Elliot, and on Granite Island, they
are characterised by colourless quartz, and have reasonably sharp cone
tacts with the host rook (over some 5 my.).

Two lense-shaped pegmatite bodies, some 10«15' in length, occur
within the country rock, on thelendward side of the main comtast. They ~
consist of pinkish coloured chess-albite, with abundant quartz-filled
fractures. |

Two uralitised dolerits (amphibolite) dykes intrude the
porphyritic adamellite along joint (?) directions (Plate 6). The
northernemost amphibolite erops out well in a 100" high e¢liff section,

- notched into the seaward face of Rosetta Head. It is coarser grained
and has a more distinet ephitic texture than the southern mo:t smphibe
olite. In gemeral, the amphibolites are by no means well exposed.
Their field relatfonships near the adamellite - country rock contast .
are obscured by cover, and it has not been possible to trace them into

d ¥ i LN
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& aristion bhe Ineounier Bay Granites.

ihe Port Nlliot Porphyriiic Granite end the Granite Island
and Rosetta Head Porphyritic Adamellite are thought to represent the
initial introsive phase of the Imcounter Bay granites. The Porphyritie
Granite has a oonsiderably greater variation in modal composi:ion than
the Porphyritic Adamellite (see Figure 2). The higher plagioclase and
biotite contenis of the latter can be atiributed to contamination by
large numbers of eountry rock inclusions. The biotite in the Forphyritic
Adamellite is titeniumerich (see p.23 ), compered with thst in the
Porphyritic Granite, and has evidently been derived from the country
rock conteminants.




20,
The modal compositions of the Encounter Bay granites have beem

plotted on & triangular Quartz (4)-Potash feldspar (Kf)-Plagioclase (P1)
disgram (Pigure 4), The plots show a distinet elomgation through which

a line of best fit has been dramn. The trend of the line from the position
of the aversge Porphyritic UGra-ite towa:ds the Q«Kf face represents an
inorease in potash feldspar sontent, relative to guartz and plagioclase.
Thie is considered to be & crystallisaticn sequence., The tremd of the
lins in the opposite sense, from the positien of the average Porphyritic
Granite towards the Q-P1. face, is apparently the result of country rock
contaminstion.

Figure 1., which is a diagrammatic representation of the modal
variation of the Port Elliot granitic phases, is a further indication of
the crystallisation sequence. There is a marked inorease in potash feldse
par content relative to plagioclase, snd a significant decrease in bioctite
content from the Porphyritic Granite intc the Zwven grained Granite and
the Eed Aplite.
2, Sequence of Crystall m_of iinerals _

A detailed sequence of crystallisaticn of mineral phases in the
porphyritic grenites and adamellites ie diffioult to determine. Biotite
generally occurs as interstitial aggregates of laths, or gs individual
laths, with abundant accessory mineral inclusions, and is considered to
be the first major mineral tc crystallise. Flagioclase ocours as sub-
bedral grains which are complexly oscillatorily soned. Progressive
zoning may be superimposed on oscillatory zoning. It is suggested that
oseillatory moning is the result of variation in water vapowr pressure
(Pg o) which caused fluctuation in the position of the Abein field
boundary, and thus alternating deposfion of sodic and caleie plagioclase.
Progressive soning represemnts a gradusl environmental enrichment in
sodium relative to calcium. Potash feldspar is present in two habits:
as coarse subhodral and ovoid-shaped megaerysis, and ss fine, anhedral
interstitial materisl. Quartz cccurs as medium to coarse, subhedral
and euvhedral grains, and as fine anhedrsl inelusions in feldspars., In
the case of potash feldsper, the two habiis are thought to regpresent
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different “"generations" of mineral growth. In addition, the subhedral
megacrysts and the ovoid-shaped megacrysts may be of different genera-
tions (see p.27).

Plots of normative quartz, plagioclase and potash feldspar of
the Porphyritic Adamellite from Granite Island (after Kleeman, op. cit.),
Rosetta Head and West Island (after Bowes, op. cit.) on a Q-P1-Kf tri-
angular diagram (see Figure 4a) fall either in the quartz or the plagio-
clase fields. However this is apparently a result of contamination, and
cannot be directly related to any crystallisstion sequence. A plot of
normative quartz, plagioclase and potash felspar for the uncontaminated
Even grained Granite, Port Elliot, falls in the potash feldspar field.
Although there is no data available for the Port Elliot Porphyritic
Granite, it would probably plot in a similar position. This is thought
to be evidence that potash felspar crystallised next after biotite.

A simplified sequence of orystailisation of mineral phases
proposed for the rapakivi granites of Maine (Elders, 1966. Pers. comm.)
is compared with that proposed for the Encounter Bay granites in tabular

form below.

Maine Rapakivi granites Encounter Bay Porphyritic granites.

1. Mafic minerals Biotite
2. Potash feldspar and quartz.Subhedral potash feldspar metacrysts.
Be Potash feldspar, plagio- Quartz and plagioclase
clase and quartz.
4. Some potash feldspar Interstitial potash feldspar.
partially resorbed.
He Rim plagioclase, Ovoid-shaped megacrysts of potash
feldspar.
6. Potash feldspar resorbed Deuteric phenomena, including
a second time. myrmekite and sausseritisation

of feldspars. etc.
(Stages of the erystallisation sequences have been numbered ,
but are not necessarily equivalent in status or time).
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3. Albitisatiom.

Albitisation has taken pluce in strongly jointed and fractured
and deformed zones within various phases of the Hncounter Bey grenites,
evidently as the vesuli of infiltration of late stage soda~vich volatiles.
The Porphyritic Albite-Quert:-Biotite (Filogopite) Fhase ocowrs in such
strongly jointed mones at Fort Dilies, Cranite Island and Rosetia ead.
The Porplyritic Albite~Chlorite Fhase ccours in albitised frectuved and
deformed sones, especially along the Porphyritic Ademellite ~ country
rotk sontact at Hosetta Hemd, The Porphyritic Albite-Guarte-Bilotite
(Phlogopite) Fhase is thought to regresent an intermediste stage of albite
isation, betwesn the Porphyritic Adamellite and the Porphyritic Albite-
Chlorite Phase. Texturslly, both phases ave identical to the Porphyritie
Ademellito. The Porphyritic Albite-Chlerite Fhmee contsins reliet mantled,
ovoid-ghaped megacrysts, originally plagioclase-mantled potash feldspar,
which ogcur as albite-mentled ohlorite-sericite ocores.

rogesses involved in the albitisation are...

Potash: foldspar "K= chess albite

Chess albite completely pseudomorphs the megeoxyyst and
intaretitial habit of the pre-sxisting potash feldspar (Plate 20, fig. 13
Plate 21, fig. 6).
(2) Oligoclase-andesine _= Oa, lamellar twinned albite.

(3) Quarts albite
T, O
There is considerably less gquirtz in the Porphyritic
Albite-Chlorite Phase then in the Porplyritie Ademellite, evidently due
to replasement by albite. Certain texturcs in the albitised phases s pear
 to be evidence of such a replacement (Flate 21, fig.7).
(4) Biotite -Egi'e phlogopite _=f  chlorite.
4s distinet from that al Hosetta Houd and Cranite Island,
alteration of blotite to ohlorite during albitisation of phases of the
Port Elliot granites does not inwlve formotion of the intermediste pro-
duct phlogopite. This is thought to be due to the difference in com~
position of the biotite.
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Rutile ocours as sbundant invlusions in altered bioctite,

Phlogopite and chlorite when the original biotite was titeniumerich.
The altered biotite in the albitised equivalente of the relatively
uwneontaminated Port Elliot granites rsrely contains rutile inelusions.
- In general terms, the glhitisation involves introduction of
soda (Fe) end lose of potash (K). The fate of the potash is not knowm.

Within the Albitised iplite, st Port Flliot, there are mumbers
of dark soloured bends or lgyers, parallel to the Hed Aplite-Albitised
. Aplite contact (see p.8, Flate 11, Appendix p.8 and figs. 3 and 4).
' They eonsist of fine grained biotite snd dark coloured clay minersls (7),
which may represent the mafic constituents expelled from the Red Aplite
dm*i:;g albitisation. The regurrenced ol thepse bands in a series, nro-
~ gressively disappesring into the Albitised Lplite, suggests a numbey
of distinet replecemente, rather ther & continuocus elbitisation process.
4. Chegs-slbite

Chess~-albite iz distinguisbed by & charscteristic development
of twinning on the slbite law, resuliisg in a compleox pattern of short,
alternating twin lemellae which do not pess through the entire cyrstal
(Plate 20, figs. 2 and 3). Meny authors gonsider chess-albite to be of
seccndary origin, arising by replscement of miorceline .e.g. Becke, 19063
Anderson, 19273 Imner, 1949). However, in the -ncounter Bay grenites,
chess-diite always ocours within albitised frasctured and delformed zones
(mee p.d4). Starkey (1959) has slse vecosnised & close connection de-
twoen the development of ohess-albite and zones of deformstion. These
observations &re in accordance with tie view held by Voll (1960), that
theags-albite resulis from two processes; umetasonatism of microeline
to give albite, and deformatiocn is the leter of the two processos, wheress
4n the cese of the ‘ncountex Bay granites, deformation is thought to
precede albitisation, or at least be comtemporsneous with it.

It is of interest that albitisation of oligoclase-andesine,
in the EIncounter Bay granites, produces lamellar twinning (spindle-
type) albite, end not chessealbite (see p.22, slso Flate 20, fig. 2).




‘rm mea wafelm (m po. 12+14, and Appendix pp.16-20)
are thought to represent gountry rook saterial, which has beon motae
somatised and recrystallised after imelusion into the perent Forphyritic
Mdemellite magea, ihe Porpigroblastis Hermfels appesrs to represent an
early stage of this modification, and the Cremitised Hornfels, a later
stage. Table 10 shows & comparison of the relstive abundances of por-
phyrobiasts with reepect to groundsass in the hornfalses.

lesording to Slade (op. cit.), there is & steady inerease in
K.0/fie.0 in potash feldspar soross the eomtact from the Parphyritie
hdamellite into the Porphyroblastic Bosmfels., This was interpreted
a8 an indication of the preferastisl migration of potash into the
Porghyroblastic Hornfels, and the outvard migration of seds. ldittle
mmfmmzmxzaf%emmmmww part of the
Porghyroblastic Hornfels. £ comperison of chemiccl anslyses of wn-
modified cowmntry rock, the Porphyroblastic Homfels, the Gramitised
Hornfole, and the Porplyritic Adsmellite is presented in Zable 15,

A sigmificant feature of this comparison is the inerease in potach
(KZG} with the proposed increasing degree of modification. Additiomal
oxide varistions have been underlined, but their significance is not
clear at this stage. '

Unmodified l?brpmablastia Grenitised Porphyritic

souniyy rock Hamfels Hornfels Ademellite
5168 . 72,90 68,60 69.06 68,20
Oy 13.74 14,30 14,20 15.99
g:gss 0404 0.79 0.T1 0.89

CHE T S 2z

az |

0.11 0.24 0.1 0421
pub=totals 100,10 100.09 59,350 99,99
{analyses after Xleeman, op.cit.

Hote: Porphyroblzetie Hommfels = "Quartz-mics ﬂinri’a"
Granitised Hornfels = "Adanmellite porphyry".
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In addition to metassamatisn and recrystallisation, there
is some evidence that the pavent Forphyritic Adamellite megma may have
induced st least pertisl mobilisaticn in the Modified Homfolses as
indiocated by *

(1) The interfingering, scmewhat diffuse nature of the

 eontect between the Porplyritic Adamellite snd the Porw

phyroblastic Hornfels (see 1.15). ’

(2) ihe presence of randomly oriented, ecountxy rock xeno-

lithe, which themselves have been partially wodified, within

the Modified Hornfels phasce (see p. 14).
The nature of the contact is thought to reprosent en intermingling of
corporated into the mobilised harnfelees in the same manner as into the
Porphyritic Adamellite magmn. Their subsequent modificction mey prinei-
pally have been & result of motasomatisn. Slade (op. cit.) concluded
from the eompositions of the potash feldspar porphyrcblasts, that the
Porphyroblastie Hormfels, was at one time cooler than ihe Porphyritie
Adamellite. In addition, trielinicity values fron the harnfels were
liths. According to Dietrich (1961), feldspers from xencliths have
obliquities less than 0.65, whereas granite feldspars have ﬁnmﬂ.tm
greater than 3.65.

1o ade and sphene are speeific to the Yorphyroblastic

Hornfels (m: .&m:méw mf. 16 20, They do not ocour in the wmodified
couniyy rock, nor do they persist into the Granitised Homfels. Kleoman
(op.cit.) eonsidered that hornblende was formed from the resction..

caloite + biotite _ ___ hermblende
snd wag eliminated at a later stage of metesomatisnm by resction with
incoming soda to form plagioclase. This hypothesis requives thet the
original eountry rock be someviat calesrecus, If this is accepted,
then the sphene may have been & by-product of the reaction...

ealeite + biotite ____ | hornblende,
since the biotite in the coumtry rock is titenium rich, 7The mechoniom
for the elimination of sphene during later steges of metasomation is
obeoure.
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Complex oscillatory zoning in pli.gioclase pcrphyroblaﬂts in
the llodified Hornfelses is ubiquitous. The individual zones ave thin,
and have euhedral outlines (see Appendix pp.17 and 193 and Plate
26, figs. 8 and 10). CGroundmass plagicclase graine arc commonly pro-
gressively zoned, and may contain inclusion-filled imner zones (see
Appendix pp. 17 and 19 : and Flate 27, fig 1). Progressive zoning
is commonly superimposed on oscillatory zoning in the -porphyroblasts.
Zoning of both types has been discussed on p. 20. )
6+ Porphyroblastic Growt
A number of potash feldspar pqrphyrohlastg fron the Forphyro-
blastic Hornfels can be arrenged into what is considered to be a seg-
uence of growth stages. The mechanisms of growth, however, are not clear.
1. The first stage involved nucleation of potash feldspar at
particular sites in the growdmass of the horniels, and
migration of potash feldspar material into the s« te from
the surrounding envirommeni. This stage is represented
in stained slabs by vague concentrations of potash feldspar,
with considerable numbers of groundmass mineral inclusions.
2. As the potash feldspar concentration increased, growth of
 the porplyzroblasts began with the struetural aligmment of
potash feldsper orystallites. FPlagioclase groundmass ine
clusions, having a2 similor lattice-type to potash felds-
par, becamc aligned as well, Othor mineral inelusions,
such as quartzs, sphene, hornblende and biotite, wer.
"forced" inte the interatitial spaces betweern the slismed
erystallites, producing ithe "quiltework" texture described
on Appendix p. 17 .
5« With subsequent growth, the immermost zomes of the porphyro-
blaste freed themselves of all groundmass minersl inclusions,
The outer zones, however, were still considerably poikilitic.
Porphyroblasts representing this growth stage comprise
perthitic, Carlsbad twinned potash feldspar cores, with

"quilt-work" patterned, plagioclase-rich outer zones.
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4. During the last stages of growth, the potash feldspar
freed itself from almost all inelusions. Some however
were trapped in strustural (7) swmes in the porphyro-
blasts. Theve are many vorphyroblasts in the Porphyro-
blastic Hornfels which ‘th these stages. They
have perthitic potash feldsper cares with plcegivelase
mantles of varying thickness. The thickness of the
mentle iz thought to be related to the amount of
growndmass plagioclase included dwring the initial
nuoleation and growth stages of the porphyroblast.

Potash feldspaxr porphyroblasts in the Grenitised Hornfels

are all in the last stages of growth. This is probably related to
the fact that the (ranitised Hornfels has been modified to a greater
extent than the Forphyroblastic Homfels (see p.24). /

The oveoid-shaped potesh feldspar megagryste in the Porphyritic

Granite and the Porphyritie Adamellite have all of the charagteristics
deseribed for the porphyroblasts in the last stages of thelr growth.
It is suggested that these ovoid-shaped megacrysts, some of which have
plagioclss: mantles, and imner sones of plagioclase and/or biotite
inclusions, are the result of nucleation and growth of potash feldspar
in the same way and at the same time as the porphyroblasts in the
hornfelses. The inner sones of inclusions, a8 in the case of the
rphyroblasts, apparently represent structurally (?) trapped material.
Relative Ages of the rncownter Bay Granites. |

A pequence of relative ages of the Ene unter Bay granites
is best proposed for the Port Elliot loeslity, where the sreatest
number of grenitio phases crop out.

Te
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1. Porphyritic Granite.

2. FEven grained Granite.

%, Red Aplite and Aplite dykes and pods.

(%) 4. Pine grained Crenite.
(?) 5. Porphyritic Microgranite

6. Schorl-rock dykes and pods.

7. Albitisation.

8. Greisen material, with hsamatite and tourmaline.

9. Quartz veins.

Country rock xemoliths are confined to the Forphyritic
Granite, which is the first intrusive phase. The second and third
phases, which do not contain country rock xenocliths, are thought to
be rel:ited to the Parphyritic Granite (see p.20). The position of
the Pine grained Granite and the Porphyritic Microgranite in the
sequence is not clear. However, they have intruded the Forphyritie
Grenite, and have béén-affected by the relatively late stage albitisation.
Apart from the fact that towrmslinisation, greisenisation and querts
veining are normally associsted with the later erystallisation stages
of granitic intrusions, as in the case of the Imcowmter Bay granites,
the genetic relationships of these phases with the earlier ones in
the proposed sequence iz not known at present.

The sequence is one of multiple intrusion, and as described
by Brom (op.cit.) "the component merbers ".."have been successively
and more or less independently injected into their present positions
from an \mdarlymg magma reservoir’,

_ The m‘eferential distribution of sirecon and ilmenite in
biotite is a notable feature of most phases of the Encounter Bay granites.
This is thought to represent a similur crystallisation temperature for
these primary accessories and biotite. Schermerhorm (1956) considered
this to be an indication of magmatic erystallisation. Apatite is not
inverisbly confined to the biotite.
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(11) Kyrmekite

Myrmekite comprises bulb-shaped intergrowths of plagioclase
and vermicular quartz, which protrude inte k-feldspar from plagioclasee
k~{eldapar boundaries, gquartsz-k-feldspar boundaries, or k-feldspar -
kOfeldspar boundaries., In the Encoumter Bay granites, myrmekite ocours
ae intergranular growths (Plate 18, fig. 4) and as rims around plagio-
clase grains (Plate 24, fig. 10). It is not specific to any particular
phase, but is common to most. In addition, there is no apparent signi-
ficant variation in the relative sbundence of myrmekite in different
phases. /An importent pre-requisite for the presence of myrmekite is
the presence of potash feldspar. Although there are no well developed
syrmekite growths in the albitised phases, some relict growths are
apparent. Myrmekite in the Encounter Bay granites is thought to re~
present the eulectic crystallisation of quartz snd plagioclase.

Most euthors consider myrmekite to be a deuteric phenomenon,
derived either by late stage ummixing from potash feldspar (Tuttle and
Bowen, 19585 Ramberg, 1962); the replacement of plagicclase by potassiec
solutions (Drescher-Kaden, 1948); the replacement of potash feldspar
by sodic solutions (Schermerhorn, op. c¢it.)§ the breskdown of unstable
portions of plagioclase under stress (Sarma and Rajs, 1959); or the
relesse of silica from the hypothetical silicate sa(us1§oa)2, held
in solid solution with the feldspars, on reverting to anorthite
(Schwantke, 19093 Spencer, 1945). fThe experimental work of Carman
and Tuttle (1963) supports the last hypothesis.

Textures similar to myrmekite have been described in metall-
urgical texts as eutectic phenomena. A distinetive, two-phase lamellar
structure, closely resembling myrmekite, and known as "parlite", results
from relatively slow cooling of eutectoid steel (Brick and Philips, 1949).

(iii) Perthite

There are several types of perthite apparent in the Encounter
Bay granites. Of these, "film" perthite, "wein" perthite, and "patch"
perthite are the most common. "Piln" and "vein" perthite are gemerally
considered to be the resuli of exsolution of albite from & potash felds
par host (Alling, 19383 Gates, 1950) "Petch" perthite (Plate 17, figs.

2 and 33 Plate 20, fig. 8) however, is thought to be & replacement
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phenomencn, since a complete range of "pateh" perthite textures, from
predominantly potash feldspar with subordinate lameller twinned albite
patches, to predominantly lamellaxr twinned albite with small, diffuse
areas of potash feldspar, occurs in the Encounter Bay granites.

Rogers and Ragland (1961), as a result of a geochemical study
of thorium end urenium in granitic rocks, found that there was no signi-
ficant difference in Th/U ratio between granites and their metamorphic
wall-rocks, although the granites generally contained larger amounts of
both thorium and uranium.

J, M. Worden (op. ¢it.) messured the wranium and thorium
contents of specimens of the Granite Island Porphyritic Adamellite,

a zenolith within the Granite Island adamellite, and a Parphyritic
Granite from Port Elliot. The resulis of these analyses, which indicate
no significent differemce in the Th/U ratio between the xenolith and

the host adamellite, are presented in Table 14. The granitic rocks
however contain higher Th and U than the xenolith,

ROCK_TYPE D pepez) Lo 2y
Granite Island 28,0420 To1122% 3.94
adamellite 29 142 6.07+2% 4.80
Xenolith from 20,9425 424425 4494
Granite Island 21.242% 4.25+25 5400
Port Elliot 27,7426 5. 80425 4.77

R&dimic heat wlues ... '
Grenite Island Porphyritic Adamellite . . . 11.27 cal./mm./yr.
Port Elliot Porphyritio Granite . » o+ » 12,26 Qﬂl¢/gm.fr-
AVﬁrﬂge granitﬁ - Bm."th’ Theoret.Fet. « » » &645 cal n/g}ﬂq:/;;a

The wranium and thorium are thought to be confined to the
abundani primsry accessory minerals sircon and apatite, in the Encounter
Bay granites. Radioactive haloes around zircon inclusions in biotite
are common. Worden coneidered that the uranium snd thorium to a lesser
extent, were entrapped in lattice imperfections, and in liguid inclusiona,
deposited along {ractures as films with iron minerals, or adsorbed on
erystal suriaces.
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in abundance in parts of the Porphyritic Granite ai Port Ellioct., It is
interesting to note that the mineralised host rocks tend to be of monzon-
itic composition, but where ihe mineralisation is not quite so intense,

the rocks are of adamellitic or granitic composition. Pyrrhotite ocours

as fine to medium subhedral grains, many of which have been partly replaced
by mareasite. The borders of many pyrrhotite grains are in faet mentled
by marcapitc. (Plete 19, figs. 2 amd 3). Mediwm grained yyrite evhedrs
are common (Plate 19, figr. 5)

The oxide minersls, ilmenite end haemetite cocur as needle
and lath-like inclusions aleng cleavages in biotite in most phases of
the Enoounter Bay granites. Haemetite is invariably ecioular, whereas
ilmenite tends to be lath-like (Plate 19, fig.8).

The amghibolites, which intrude the snoounter Bay gremites,
also contain ilmenite and haemetite, the former being generally the
most abundant. Ixsolution lamellae of haemetite and rutile (?) ave
common in the ilmenite of the Port BElliot amphibolite (Flate 24, figs.

1 and 2),

Haemetite ocours in the Miarolitic Granophyre at Port Elliet,
and is alweys associated with late stage quartz and muscovite. It has
been extensively altered to limonite, and persists only as skeletal
rements (Plate 23, figs. 1, 2 and 3).




‘It is thought that the localities are sdequately imown
at the scale at which they have been mapped, and that the petrol~

ogical features of the granite phases have been deall with sufficiently.
However, the granites lend themselves o detsiled chemical investica~
tions, both of the wholas rocks, and of the individual mineral phases,

which have not been considered in this paper. Such investigstions
ghould be oriented such thet they spply to the problems outlined
in the Summary. The tectonic ernviromment of the granites, and a
gravity study of the coniact bet%m the granites and the country
rock, are two furiber poacsibilitian for future resesych.

The suthor is indebted to Dr J. L. Talbot for his close
supervision during the major part of this project; to iy A. la
Uliver, Ux R. Offler snd Miss ©. M. MeBriar, for their criticiam
und suggsstions of the paper in its verious stages of preparstiong
and o Ir 4, W, Kleeman, Ir J. B. Jones, Dr B. ¥. Hesbitt and M
Py G. Blade for their interest and discussions on various aspects
of the project. Thanks are glso due fo Miss ¥, Swen for advice
on the drafting, to liss K, 0dd for help with the photography, and
te Mrs A, Carter for typing the paper.

JSpecial thanks must go to Professor i. v, . Rutlsnd for

permission to have the maps reproduced hy Fhotogrsphic Services,

the University of Adelside.
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This is principally a medium tc coarse grained, blue-grey
coloured, biotite-bearing rapakivietype granite, with sbundant meSe~
orysts of potash feldspar (up to 3" in length), quartz (1" diameter),
and plagioslase (1" in length). Potash feldspar megmerysts are gen:rally
- ovold-shaped, and may be mentled by plagioclase. This partioculsr feature
is typical of the rapakivi texture known as Wiborgite (Wahl, 1925).

Zotash feldspar is grey coloured when fresh, but is pink
when weathered. It ocours as coarse megeorysts and as fine to medium
groundnass material. Many megserysis are ovoid-shaped and may contain
numbers of elliptical or ovoid-shaped mones of fine grained, subhedral
plagiocelase and/er biotite inclusions., Frasl (1954), Schermerhorn (op.
eit.) and Hibbard (1965) have described similar wonsl arrangements of
inclusions in miorceline megscrysts, which they explain as the result
of magmatio exrystallisation.

Mantling of ovoid-shaped megacrysta is a velatively common
feature, but in addition to the mantled ovoids, non-mantled oveoids and
subhedral megaorysts ogour. Both mantled and non-mantled megaerysts
rarely show euhedral ocutlines. Non-mantled mesacrysts generally have
outgrowths of fine grained potash feldspar, which tends to trail off
into the interstitial spaces between groundmass minerals., Similer oute
growth textures have been described by other suthors (eg. Ixley and Stone,
1964). Fine to medium growmdmass potash feldspar Las & distinot intere
stitial habit, especially in relation to quarts (plate 17, fig. 1).
Hany authors consider the two habite (megmorysts and interstitial
groundnass material) as two gencrations of potash feldspar (Wahl, op.
eit.; Eskola, 1928, 19563 von Hokermann, 1937; Twrner and Verhoogen,

" 1962; Velborth, op, ait.; and Dawes, 1966).

_ A proliminary investigation of the siructural states of potash
feldspar in both habits indicates that the megacryate are intermediate
betwsen orthoclase (monoclinie) and mieroeline (triclinic), but that the

growndmass material is distinetly miorooline.
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Microscopiocally, potesh feldspar may be oross-hatched or twinned
according to the Carlsbed Law. It is typically perthitic and commonly
ocours as "film" or "vein" perthite. Coarse "pateh” perthite textures
are also & common feature, the paiches comprising lamellar twinned albite
(Plate 17, figs. 2 end 3). Incipient elay mimeral alterstion is respomsible
for the dustiness, and in some cases extensive clouding, of feldsiar grains.

' legacrysts invariably contain fine grained, randomly distributed
quartz, plagioolase, and less commonly biotite inolusions. (Flate 16, all
figs.) The shape of the guariz and plagioclase inelusions is guite vsriable,
& feature atiributed by Voll (op.cit.) to the degree of misfit of host and
inolusion lattices. Popoff (1928) econsidered the indefinite shaped, eurved
sided quarts inclusions (aussenkonkeve quartz - Vogt, 1921) as eutectic
quartz. Erdmemsdorffer (1949) thought they were partly metasomatic, and
Terzaghi (1940) deseribed them as replacement weinlets. Flagioclase ine
clugions are generally suthedral, and comprise clear albite mantles around
~ elouded cores. Biotite inclusions are invariably euhedral, and are rimmed
partly by quartz and partly by fine sericite (Plate 17, fig.5). This mey
represent & "reaction” rim. '

. In some specimens, potash feldspar may be replaced to a minor
extent by skeletal “late™ muscovite, gencrally along cleavages (Flate 17,
fig.6). This type of replacement is common in the miaveolitic grenophyre,
where the host rock has been subject to extemsive greisenisation (see p. 8 ).

Hagioclase is green coloured in wnweathered specimens, and
oreamish-vhite when weathered Flagioclase megacrysts are commonly
subhedral and mey show pronowmced osoillatory zoming, even in hand specimens
(Plate 17, fig. 7). The cores of such grains may be strongly keolinised.
Removal of the elay minersl by weathering processes leaves holes in the
~ exposed surface of the rock, producing a peculisr phtted texture (Plate
10, fig. 3). Rare ovoid megacrysts comprise an imner intergrowth of bleb-
like and vermicular quartz with plagioclase, surrounded by a guartzefree
outer sone of plagioclase (Plate 17, fig. 8).

- Mioroscopically, plagicolase is commonly lamellar twimned, and
mey be oscillatorily smoned. In some grains therc is preferemtial sericit-
isation along cleavages (Plate 17, fig. 9). lMany aprarently unzoned grains
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have clear albite mentles egainst potesh feldaspar but not against other
minerals. Schermerhorn (op. ¢it.) and Rawberg (op. eit.) have reported

Browne (op. oit.) reported a range in compesition from in, in
the core, tamjﬁiama outer zZones of many woned grains, In some, the
margins were determined to be as aoﬁiguAn.‘s.

A The gusrts of the Porplyritic Granite (and other phases of the
Envounter Bay granites) has a distinetive opslescent blue colour. It

ogcurs as subhedral or euhedral megaorysts and grovndmase greins, and is
invarisbly free from all inclusions but what are thought %o be fluid bubbles.
Pine, interstitial potash feldspar occupies the gpsces between quarts

(Plate 18, fig. 3). Many grains show wndulose extinotion, and some are
croas~fractured. ~

Biotite oocours predominantly as coarse individuals, but also as
interstitial aggregates of fine %o medium randomly oriented laths, and
as fine inclusions in feldspar megacrysts. llany individual laths have &
skeletal appearance, and contain fine, euhedral mscovite inclusions, which
are often alisned parallel to the biotite cleavage (Plate 18, fig. 5).
Sehermerhorn (op. oit.) desaribed muscovite of similsr habit an “eurly"
musgovite, as distinet from "late" musecovite which cocurs as a product
of late stage greisenisation.

Chlorite sppesrs as sn alteration produwot at the edges of some
of the biotite laths. The extent of chloritisation varies with different
specimens of the Porphyritic Granite.

Fine rutile gramules, which may be hy-products of the chloritisat-
ion process, are often asscciated with the altered biotite. Oxidation of
ilmenite inclusions in biotite, according to the equatiofi...

| 3Fe0.140, + 0, ., Fe,0, + 30O,

ilmenite magnetite rutile
nay be responsible for at least part of the rutile present. Schermerhorn
(opeeit.) reported large mumbers of rutile gramules, and segregation of
sphene granules and aggregates along the cleavage in decomposing biotite.
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Aggesgory min g include fine zimn and apatitc, ilmenite,
haenatite, mmovite, ehlorite and rutile.

"Early" muscovite oscurs as euhedral lathe and needles in bio-
tite, wheress "lato" muscoviie ig interstitisl in habit, and cocurs as
flskey agoregates at grein boundaries and as skeletal replacement growths
in potash feldspar grains. Zircon and apatite sommonly oecur as subhedral
inclusions in biotite. Fine sericite is a frequent alteration product of
feldspar, Sangenetic ilmenite is developed along bioctite cleavages, and
may ocluster around fine sircon inclusions. It sometimes forms a rim
around individual biotite laths. Acicular haemetite may coour along
biotite cleavages.

Certain sulphide minerals, including pyrite and pyrrhotite,
are mocessory minersls in most perts of the Porphyritic Granite, but
are present in greater sbhumdance in certain localities (see p.3! ).

There is considerable yaristio jecdure and mineral
Perphyritic Granite at Port Elliot, as &mmtm! in Table I md Pigure
I. Specimens collected neer 55 (Plate 2) are monsonitic in compositiom,
conpared with those of adamellitic and granitic compositicns collected
{rom other areas. However, there is a predominance of gre.nitic gom=
positions (see Table I).

In the vicinity of ‘reen Bay, in association with Even grained
Granite, the Porphyritic Grsnite has a merkedly finer grain size then
elsewhere, although the distinet porphyritic texture persists. (Plate 18,
figs. T and 8). The Porphyritic Granite adjecent to the Hven grained
Granite northeeast of Commodore Point does not have a particularly fine
grain size, Microscopically, the granits at the former locality (eg.
sanple 461) showe en abundance of goarse myrmekitic - fine microgrephic
quartz-foldspar intergrowihs, which often form sharply bounded zones about
subedrel feldspar coves (Plate 18, fig.1). Savolahti (1956) and Shelley
(1966) have reported similar textures. '




Semple juwbers 480 4T8. 481, 4T9.  455.  461.
E~feldspar 40.9 30,2 40.4 3546 31.1 38.5
Pwm 171&7 21.2 ’6.5 25.3 T | 21.2

Biotite. Te5 8.9 849 8.9 12.4 10.9

In eertain parts of the Porphyritic Granite there is a marked
abundance of ore minerals (see ;. 313 Plate 19, all figs.). These areas
* ean be disting.ished by the presence of iron-stained blotehes, which are
| the Temult of slteration of tho ore minerals. Host of these arcas have
at some t:lm been quarried.

mmwm:mafmmwtmcnmuemum
evidence of deformetion, in the form of corroded mineral bounderies and
peripheral grenulation, and frectures and undulose extinotion in quarts
grains, Biotite ocours es interstitial sgzregates of fine, ragged laths,
which arc notably free from inclusions. Albite, the only feldsper iresent,
is charecterised by both spindle~type lamellar twinning end chess-board
twinning (Plate 20, figs. 1, 2 and 3).

Chess-albite grains are only very sligh ly dusted by clay
nineral alteration.

lamellar twinned albite grains are gencrally considerably altered

%o olay mineral and sericiie. In some instences, the spindle-shaped twins

are kinked ormt.

Mosically, the fven grained Granite is quite wmiform
(Table 2), but there are siight texturval differences betiween specimens
from different outerops, In the vieinity of Ureen Bay, the granite cone
taing distinetly gramuler quartz (approximately Imm, dismeter) which is
not apparent in that north-eanst of Commodore Point. At the latter locality,
the quartz tends to be anhedrsl mnd coarser grained, and there are mege~
erysts of it and potmsh feldspar sparsely disiributed through the granite -
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Here, the Porphyritic Granite -~ Even grained Granite, and the Red Aplite -
Even grained Granite contacts are gradational over some 30-40'. Specimens
collected from the transition zone between the Even grained Granite and the
Red Aplite show a development of micrographic quartz potash feldspar inter-
growths.

The potash feldspar in the Even grained Granite has many of the
textural features of that in the Porphyritic Granite. It occurs as medium
grained euhedra as well as fine grained material of interstitial habit.
Clouding by a clay mineral is ubiquitous,and there are commonly small
opaque mineral grains associated with the clay. Nymekitic growths are
common (Plate 20. fig. 9). Small, often disjointed albite grains, ocourring
at potash feldspar - potash feldspar boundaries (Plate 21, fig. 3) may be
the result of migration of exsolved albite to grain boundaries (sce Ramberg,
ope cit.). Irregular, fine quartz inclusions are common in potash.feldspar
grains. In some instances, there #re skeletal growths of "late" muscovite
replacing potash feldspar (Plate 20, fig. 7).

Plyiocla.se. ococurs as fine to medium anhedral grains, which are
generally finer than quartz and potash feldspar. Many grains are oscilla-
torily mned, with clear rims surrounding sericitised inner mnes (Plate 21,
fig. 2). Sericitisation is mainly confined to the cores of such grains, but
may affect alternate zones towards the periphery. Some plagioclase grains
have albitic mentles where in contact with potash feldspar. This pheno-
menon has been attributed to the decalcification of the plagioclase
(Drescher-Kaden, op.cit.j Schermerhorn, op. cit.) and to the growth of
plagioclase at the expense of the adjacent potash feldsper (Watt, 1965) .
The composition of the plagioclase in the Even grained Granite varies
from An25 to An50.

Megascopically, guartz occurs as granular anhedra (especially in
the granite in the vicinity of Green Bay), and as fine anhedral inclusions
in feldspar grains. In thin section, quartz grains are generally anhedral
with sutured borders, but in contaect with potash feldspar, they may have
euhedral outlines.
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~ Biotite is present as interstitial fine to medium agsregates,
with which sangenetic iimenite, and laths and needl:os of muscovite are
sommonly associsted. Skeletal, individusl bictite rlates arc less eormon,
The primary accessories, ziroon, ilmenite and apstite appear to be always
essociated with bictite (Plate 21, fig. 5). In une instance, s complexly
zoned, euhedral apatite grain was observed (Flate 21, fig, 4). There is
only minor alteration of biotite tc ehlorite.
B ned andte
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Albitiged Even sroined Urapite

The Albitised Even grained Granite is texturally identical with
the wn-albitised Fver grained Granite. Mineralogically it consists of quarts,
chess= ond lamellar twinned albite, and interstitial, closely knitted
aggregetes of fine biotite plates. A in the Albitised Porphyritic Uranite,
there is abundant evidence of deformation end reerystallisation, in the form
of peripheral granulation and sutured boundaries, snd undulose extincticn
in quartz. '

The aplite, which crops out northesast of Commodore Point, is
generally fine to medium grained, although ther: are some variations in grain
size. The brick-red colour of the potash feldpper is & characteristic feature
of the phas . VWhite plagicclase, opalescent blue guartz and subordinste to
rare biotite also ccour, with muscovite and ore mincrals present in very ninor
emount. Graphic intergrowthe (which are thought to represent eutoctio
erystallisction) of quarts and potash feldspar, end less comonly quarts
and plagioclase, are alsc charactoristic of the phese. Cross~hatohed and
perthitic potuel: feldspar grains are gommonly partly replaced along cleavages
and twin plenes by skeletal growihs of “late" muscovite (Plate 22, figs. 1
and 2;. "Late" muscovite occurs as interstitial anhedra ss well. Quartsz
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graina show uwndulose extinection, and thers are a few which have gramu-
lated borders. Flagiloclase has a composition of about An,..

Forphyritic : Even grained Red Aplite
Adamellite Granite » _
{Granite Island) (Port Elldiot) , (Port Elliet)
840, 1 166
A 83 12.99 12.98
by 203 0.25 0.25
F 0.8% 0.32
gl 0.13 nil
cal Q.74 40
3.0 i 2;&' ?
X, 4.6 06 18
%: 0. %’iﬁ .25
0 0.21 017 0.17
170, 238 232 L1
substotals 99.95 99,70 total  99.99

{snalyses after Bromie op. oit.)
Hotes Significant oxide varistions have been wnderlined.

Chemically, the aplite is almost identical with the iven
grained Granite (Table 3), but mineralogically, the two phases are
quite distinct. 4 comparison of the chemistry (Table 3) and the
mineralogy (Table 4) of the Forphyritic Granite, the Iven grained
Granite and the Red Aplite, novthesast of Comsodore Foint, indicates a
elos- relationship between the three, probably of the form of a oxy-
stallisction differentiation sequence.

Porphyritic Granite Even grained Granite BRed ‘plite
e 4 &
i » 42.5 531
Plagloclaze 17 ;‘i 19.4 21.0
Quaxrtz 35.9 32.9 2404

Biotite Te5 542 15
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Hineralogiecally, the Albitised Aplite consists predominantly
of albite, with gqu rtz and subordinate biotite. The quart: is &
bleashed, pale opalescent golowr, and the biotite a dull yellow-
wrown. The unusual colours of these minerals is evidently a result
of the albitisation. Albite occurs as both chess- and lamellar
twinned grains, which may be olouded by elay minerals. Lemellar
albite grains may be extensively sericitised . Both albite and gqu riz
have highly sutured grain boundariss, and quartsz especially, shows
unduloss extinetion and peripheral granuletion. Biotite, when present,
ocours as interstitial aggregates of fine laths.

The dar: coloured bands or layers within the ilbitised Aplite
(see pp.9,23) consist of fine biotite and dark coloursd olay minerals(?).

‘ A comparison of modal analyses of the Red Aplite and the
Albitised Aplite is presented in Tsble 5.

2&@; & 5+ |
Red iplite _ 4lbitised Aplite
£ 48
5 3 *» 1 nﬂ *
2444 24.5
15 nil,

Tnxtwmlly thin buffuuolourad fine grained phase is similor
to the Hed Aplite, except for the presence of miar:litic cavities, and
the abundance of quartz-potssh feldspar grazhic intergrowths. The mia-
roles have been filled with euhedral aggregates of quartz, muscovite
and minor elbite, a8 & result of late stage greisenisation (Plute 22,
fige. 5. less commonly, toummaline and ore minerals (see p.31 )
ooour within the misroles.
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lmscovite ocours as skeletal growthe replacing potash felds-
par along cleavages and itwin-plane boundaries (Flate 22. fig.6), and
as coarse, radiating aggreg:tes within miarclitic cavities. 7This is
"late" museovitc, which is mssociated with biotite in the Porphyritie
and Iven grainedGrsnites as fine, eubsedral laths (Schermerhowmn op.cit.)

Adjaoent to some miarcles, muscovite has replaced potash
feldapar to such an extent that a gquartz-muscovite graphic intergrowth
ocours, in place of the originel quariz-potash feldspar intergrowth.

In the latter, the quarts has a typioslly irregular grain shape, whercas
in the former it tends to be guite rounded (Plste 22, fig. 7). The
change in grain shape is evidently an effect of interfecial surface
tensions.

FPlagioclase grains are clouded by boith olay minsrals and
sericite. They are invariably lamellar twimned, rarely intergrown in
graphic fashion with quartsz, and may have myrmekitised borders. Tex-
tures suggesting corrosion and replaccment of plagioclase by querts.
in step-like fashion, parallel to twin boundaries, were noted in thin
section. Watt (op. oit.) described similar textures from granites
in Quaersuassak, South Greenlend. The composition of the plagioclase
. in the grenophyre is approxim tely Ang.

Haemetite, the predominant ore mineral in this phase, has
been extensively altered fo limonitc, and persiste only as skeletal
remanta (Plate 25, fige. 1, 2 and 3). It is always sssociated with
late stege quurtz and muscovite. Fine pyrite ocours much less commonly.
Hinor Phases.

These arc buff-goloured, fine grained dyke rocks, distinetly
finer grained than the Hed Aplite, wit: medium grained megaerysts of
feldspar and blue opalescent quarts, and a characteristic granuler
texture. Their contacts with the Porphyritie Crapiie are sharp, (1-2 mn.)
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The aplite dyke at 21 (Plate 2) has a distinotive fine grephis
texture. A particularly interesting featuwre of this dyke is the "ecauli-
flowering” of fine quartz-potash feldspar intergrowths into the dyke
from its contacts with the porphyritic granite (Flate 23, fig.4). In
addition, ther: is a notable occurrence of inferstitial muscovite
Graphic textuves arc lacking in other splite dykes (60, €5 etey Plate 2).
 All, hewever, bave abundant myrmekito, mmd sre mineralogically very
similar. Potash feldspar @nd plagioclase are invariably dusted by
clay mineral al fersation, and plagioclase grains may be extensively
- sericitised. Biotite ocours as interstitial agsregates of fine laths,
which are commenly partly chloritised. Fine musgovite anbedra are
associated with these aggregates. '

A former Potash iplite at 27, 33 (Plate 2) has been albitised
(see p. 7). Texturally it is identical %o the splites deseribed above,
but mineralogieally, it corsiste only of albite and quartz. Albite
ogours &8s bolh ehess-and lomellar twimed graeins, whiech are dusied by
elay mineral lateration. Quarts is typically anhedrel, with extensively
gutured and gremulated boundsries, and biotite coours in minor amount
as bleached, yellow-browm interstitial agpregates, with zivoon and rutile
inclusions, and associated fine muscovite lathe. The rutile appears %o
be a by-product of biotite alterstion initiated during slbitisation,

: wash Aplite Fod

These are fine grained, pink coloursd, potash feldspar-rich
inelusions in the Porphyritic Granite. They have a charasteristic fine
graphic texture, colowrless quartz, snd sharp contects with the Porphy-
ritie Granite (less then 5 mm.) , |

Potash feldspar is the most sbundsnt minersl constituent, and
oocurs as corss-haiched, perthitie grains, invariably c¢louded; and with
mall subhedral guartz inelusions, Plagicclase ogcurs as lamellar
twinned grains wiih censiderably sericitieed cores. Ouartz may be
quite evhedral sgainst potash feldspar. Biotite, as interstitial
sggregaten, has fine ilmenite inclusions, and may be extensively
chloritised, MNumbe:s of fine rutile (?) needles are commonly assoc-
iated with the chloritised biotite. CQuarts~potash feldsper graphie
intergrowths are abundant. lany of the aplite pods contain interstitial
"late" museovite.
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h m&bed on p.9 , this FPine grained Granite crops out
east of Green Bay. It is a grey colourcd, generally fine grained
phase, but near its borders conteins medium greined feldspar and quarts
nogacrysts, due to gontaminetion by the Forphyritie Gramite. Hiocroe-
socopioally, both plagiocclase and potash feldsyar grains are heavily
keolinised, and many plagioclase grains are oonsiderably sericitised
as well. Biotite ocours as sggregates of laths, with inelusions of
fine ziroon and sangenetic ilmenite (Plate 23, figs. 7 and 10), TFine
museovite-sericite tends to form rims arcund many biotite fiskes.
Quartz ya.ins ars ms.ahly anhedral and have mloae extinction.

‘I’he field ralatiom of this haﬁt have beeu desoribed on
Pe 9» It im 8 pinkish-white, albitised phase, with a fine grained
groundmags containing coarse sub-rounded megaorysts of blue opslescent
quartz and white albite. It is diffioult to know whether the megacrysts
are the early erystallisation produats of the phase, or the result of
contazination by the Porphyritic Granite. Biotite is present in minor
anowunt as agrregates of fine flakesn,

Albite is the predominant sonstituent, nd ocowrs mieroscopically
as fine and medium to coarse chess- and lamellar twinned albite grains.
The chess-twinning in the slbite megesrysts is ve:y cosrse. GCuarte
mogacrysts have sutwed borders, and in some cases, inwardly protruding
“tongues” of groundmass material., Many of the quartz megecrysis axe
guite dusty due to olay wminersl inslusions. Biotite oecurs as infer-
stitial sgeoregetes of fine laths, wiich may be partially chloritised.
¥any plates gontain limonitised opague mineral, and fine zireon inelusions.
Gmums quartz and albite graing ere guite ashedral, and have vexry
irregular borders.
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Microgrenitic Inclusions

Although them have been grouped with aplitic end schorl-
rock pods as “cognate” xenoliths in the preceding section (see p. 6)
many of the microgranitic inclusions may be modified guartzitic
country rock inclusions. Iuech of the cownitry rock adjecent to the
grenites, at Hiddleton Beach mnd in the quarries in the hills behind
Port Elliot, is in fact quartzitic. The inclusions are pinkered
coloured and fine grained, and may contain megacrysts of blue guarts,
plagioclase, and potash feldspar. There is considerable variation
in grain size between different microgranitic inclusions.

The micrcscopic features of the minersl constibtuents are
common to most of the phases described so far. Potash feldspar is
typieally perthitic, and many grains show cross-hatched twinning.
"Patoh" perthite is common (Plate 23, fig. 9). PFlagioclase grains
are lamellertwinned, and quartz occurs as f{ine and medium anhedra.
Biotite is present ss agsregates of fine to medium skeletal laths,
which msy be exiensively chloritised, Inclusions of zircon, apatite
and ilmenite are common in biotite, and mciculsr muscovite may be
present along biloltite clesvages., There are also rare euhedral ine
clusions of tourmaline.

2. ayered Hornfels Inclusgions

: essentially unmodified, these consist mineralogically
~ of quartz, plagioclase and biotite, and are fine and even grained.
The layering is due to am alternation of biotiteerich and biotite-
poor bands, and may represent original sedimentary compositional
differences.

The amphibolite is fine to medium grained, and has an ophitic
texture comprising euhedral plagioclase laths in & matrix of amphibole.
The amphibole ocours both a&s plates showing good cleavege, end dark
green o pale green pleochroism, and as bunches of green fibres. Ragged,
anhedral grains of opague ilmenite and haemetite ocouwr in random arrange-
ment through the rock. In many instances, haemetite and rutile are
present as exsolution lemellae in ilmenite grains (Plate 24, figs. 1 & 2).
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Ilmenite is the most abundant of the three, and may be completely free

of exsolution textures (Plate 24, fig. 3). In some parte of the thin
seotion, there are reliot pyroxeme grains in which ilmenite hae grom
along oleavages, producing s orossehatched texture., Anhedrsl zircon is
guite abmﬁmt, and commonly assooisted with the npmma minerals.

io:tura.ny this is very eimilar %o verieties of the Porvhy=
ritie Granite east of Rocky Cove, Port &lliot, exoept that it fends to
be coarser graincd. Hineralogieally, it contains considerably higher
bictite and plagioclsse than the Fort Elliot gramite.

The modal variasbility of the Forphyritie Adamellite is re-
presented in Tsble 6. An analysis of one variety of the Port Zlliot
Porphyritie Granite has been included for compmrison.

%’ ’Lﬂ 6 e
Granite Island Port Elliet
Porphyritic Ademellite Porphyriiic Granite
Sampie numbers 333 330 528 326, 478
mm
Quarta 32,1 30,9  27.8 3244 30.8
Biotite 14.3 13.5 % 14.2 8.9

Potesh feldsper ocours as coarse,pewthitic megecrysts, and fine
interstitisl material, which may form outgrowths from the megacrysis.
¥any nmegacrysts have outer zones of quartz inelusiens, and mey be
mentled by plagiocclase. In those exarples where the mentle is e single
erystel of plagicelasc, the potash feldspar core is considerably poikilitie,
with fine plagioclase inelusions. These are distinct from othor nantled
megaorysts, in which the mentle comprices & mumber of plagioclase graina.
The significance of these two mentling types is not clear. "Patoh" perth-
ite ocours at the odges of some megacryats, and mey represent replssement
by plquigela;e.
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Cross~hatohed twimning is not & featwre of potash feldspar
mogaorysts, but is eonfined to mmsller grains and imterstitial material.
This may be related to the fact that meny of the megacrysis are struoi-
urally intermediste between mieroeline mnd orthoclase, and that the
interstitiel materiel is triclinic miorceline, as in the Port Zlliot
Porphyritic @ranite (see p. 1).

Fine inclusionaz of quartz, plagioclase and biotite are common
in the megaorysts, and are gencrally randosly oriented, They mey alse
ooour in zonal arrangement. Pine plagioclace inglusions have sericitised
cores and clear borders which mey be myrmekitised. (uartz inelusions
seen to be more sbundant than in megaorysts from the Port Elliot Por-
phyritic Granite, end msy be bleb-like, vermiculer, or string-like in
ghape. "String” quartz is commonly developed along irregular simple-
twin compoeition plenes (Plste 24, figz. 5).

Plagioslase grains ave mostly subhodrsl or euhodral, snd may
neve fine bioctite and quartz inclusions. Iiecroscopically, many plagio-
olase grains sre oscillatorily moned end untwimned, or have wvery fine
lamellar twinning (Plate 24, fig. 6/ . This is in agreement with the
observations of lmmons and Mann (1950), who concluded that polysynthetic
twinning replaces, and is conseguent on oscillstory soning. Several
of the intermediste zones of oseillatorily zmed grains have fine bleb-
like and vermicular qu rtz inelusions.

Lamellar twinned, progressively soned grains are also coumon,
Progressive soning is also superimposed om meny os¢illatorily zomed
greins. Relict soning of boih types is reflected by preferential serieit.
isation of sortions of the grains, usually the more c¢alcic portions.
Sericitisation mey also take olace sleng particuler twin bends of
lamellar twinned gruins.

Heny plagioclase gruins in contact with potesh leldspar, have
myrmekitised borders which rim eubedral, lamellar twimmed cores (Plate
24, £ig.10).
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Suarts ocours as opalescent blue graing, which are resarkably
euhedral sgeinst potash feldspsr (Plate 24, fig. 4). lany groins have
granulzted borders, and distinctive undulose extinetion. Areas of gran-
ulated quarts, in which the grains heve highly sulured borders. mey be
interstitisl beiween feldspars (Plate 24, f£ig. 7)e

Biotite is present as interstitiel sgregetes of mediwm %o
goarse lathe, Inslusions of ilmenite eve common, and may ocowr in
gones in individual laths, ss partisl rims, or along the boundarics
between laths., Zireoan end apatite are shundant as suhedral dnclusions
in biotite, Fine muscovite laths commenly rim biotite laths.

¥usbers of fine, colourless needles of rutile (?) are mssociated
with some bictites, and may be by-yroducts of fhe alteration of the
moma (Plata 25, | 1gs 1, 2 ani. 3).

The wmm ami mexalﬁgi«fal features of this phace are
elmont identical to thasc of the Albikised Porphyritic Granite at
Port Ellict, exeept in the case of biotitz. In the albitised admmellite,
blotite occurs as interstitial aggregates of fine laths, and as mediun
4c coerse individuals, Abundant fine rutile grains arve by-produsts of
the partial ehloritisstion of the biotite of both habits (Plate 25, figs.
5, 6 end T)s These wers rvarely appsrent in the biotites of the albitised
phases at Port Elliot, evidently due to the lover titenium content of
these biotites.

?hia sn a ahitmh-g:m, coarse grained, porphyritic phase,
with white albite megacrysts, pale opslescent blue fo colourless
quartz (2 marked change from the distinctive blue opalescent gquartz
of the Porphyritic Adamellite), and interstitial agsregntes of fine
ahilorite.

| Miorosocpieally, albite ccouwrs as chess- and lamellar twinned
grains. The cores of some lamellar twimned grains arc clouded by fine
grained chlorite and olay mineral. EKinking of lameller twin bands in
slbite graine is a comwon feature (Flate 25, £ig.8).
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There umsuwnmmsmmmmmm m:i;;
Porphyritic Adamellite, and there are sbundant gquartz-albits inter-
growths of peeulier apearance. These ere thought to be replacement
textures. Fracturing, undulose extinetion, =nd periphersl gramulation
are features of many quartz grains.

Chlorite is interstitial and often developed in fractures in
quartz and chess-albite. Zireon and apatite are commonly associated
with ¢ilorite. Reliet bictite laths ocour in minor amount. These mey
be extensively ohloritised, or less commomly, altercd completely wo
rutile {mte 25, fu. 9),

Then are dnrh grev aolmwed, fine grained layered ingclusions,
in which the layers consist of an altermation of biotite-rich and bicidte-
poor bands of 1-2 mm. thickmess. Mineralogically, the inclusions contain
quartz, plagiocclase, énc randomly oriented biotite (and subordinate mus-
covite). “ne few plagiocclase grains which are lameller twimnned have a
compouition of Anz Of interest is the fact that some layers appear
to reflect sedimentary (?) ripple maxks, m& fine seale cowrrent bedding.
dodified Homfelses (300 Plake )

Thia i,s a mive, dark grey, fine grained phase, vith medivm
$o coerse porphyroblasts of plagicolase, blue opalescent querts, potash
feldspar, and less commonly bictite. It alsoc eontains a mumber of dark
golowred aphenitic inolusions, Kleeman (op.cit.) recognised two varieties:
the "hornblende dicrite”, and the “"gquarts-nmica dioxite". Petrolegleally,
both varieties are identicel except for the presence or absence ol horm-
blende, but chemically, there are significant differences between the
two, as shown in Table 9.

The proportion ¢f porphyroblasts to growndmass in the Porphyro-
blestic Hornfels is epproximately 1:10 (see Table 8).
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Const tuent

Porphyroblasis..

E-feldgpar 1ed 1.0

; 8.9 6.9
(a3 13
1.0 1.7
8844 89.0

mentional, whereas fine groundmass plagioolase ovours as latheshaped
graing. Nost porphyroblasts are complexly oseillatorily soned. There
is no evidence of resorption on the imer sides of the gsones. Accord-
ing to Fmmons and Mamn (op. eit.), the origin of this iype of oseillatory
goning is wnknown, FProgressive zoning ocours in meny groundmass plaglo-
elagse grains, mosi of which are lamellar twimned. Frogressive soning
appears ic be superimposed upon oseillatorily zoned grains as well.

Some oseillatorily zoned grains are wtwimned. The average gomposition
of the plagicclase is An”.

The diversity in habit of potash feldspar is a feature peculiar
to the Porphyroblastic Homfels. It ocours as fime, generally untwinned
growndmess grains, oross-hatohed anhedra, dightly coarser than the
groundmass, and in the cores of coarse, extremely poikilitic and nom=
poikilitic plagioclase mentled porphyrcblasts. Mieroscopieally, the
extremely poikilitic porphyroblasts eomsist of a "gquiltework™ petitern
of structurally aligned potush feldspar and plogicclase crystallites,
vhich ere commonly rimmed by anhedral, interstitial quartz (Plate 26,
fig.6). Patches of this qurts are in optical continuity. JAnbedral
sphene ma; nmantle the feldspar in the same fashion as the quartz. In-
clusions of hormblende and biotite, =md the atcessory minsrals sphene,
apatits and sircon ere common. These inclusions ars considerably coarser
grained than the sanme materisl in the groundmass. In addition, there are
snall aress of guarts-potash feldspar graphic intergrowih within the




porphyroblasts. Non-poikilitic porphyroblasts have cores of perthiie
potash feldspar, swrrounded by an intermediate zone of ¥quiltework®
textuwre, Flagioclase mantles which surround both types of porphyroblasts,
grade into the inner zones of the porphyrcblasts. |
. Quarts porphyroblasts are gencrally sub-rounded, with finely
corroded borders (Plate 26, fig.7). They invariably have thin mantles
of potash feldspar, parte of which may protrude into the porphyroblests.
Groundmass minerals include biotite, hornblende and sphens, Biotite
gomeonly eontains ilmenite, zircon and rutile inclusions. Homblmdé is
commonly twinned, u:nd may contain sphene and zircon inclusions.(FPlste 26,
fig.4). It is less abundant than biotite. Anhedral sphene is abwndent
(Plate 26, figs. 2 & 3), and slows distinct plecchroism. The ascessory
" minersls apatite, zirecon and ilmenite are not restricied to the biotite,
a8 in the Porphyritic Adamellite, but are quite common in the groundmass.
Table 9 comprises a comparison of chemical snalyses of the two
mietiea of the Porphyroblastic Hornfels, after Eleeman (ou.cit.)
2, Cranitised Hornfels
This is a light grey coloursd, fine to medium, uneven grained
phase with abundant medium to coarse porphyrcblasts of potash feldspar,
plagioclase quartz and biotite. In addition, there are & number of
xenoliths which include slightly modified, layered quartz-plagioclase-
potash feldspuar-biotite country rock fragments. The Grenitised Hornfels
is eimilar in appearance itc the Porphyroblastic FHormfele, but it is coarser
TABLE 9
Poxr roblastic Hornfel
"Quartz-mica diorite".

$i0, 68460

ALS. 14.30

Feob 4.70

¥igO 1.24

cad 2,68

'y 2128 23

- o
ngo 0.87 0.56
KO Q.24 0,04
: O O._ Z-% 0.8

®  subetotls 100,09 59.30

(sub~totals are used because the analyses presented are incomplete)
Note: Significent oxide veriations have been underlined.
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in texture and gonteins many more porphyroblisis. The porphyroblast to
groundmass ratic is considerably greater than in the Porphyroblastic
Hornfels, as can be seen in Table 10.

12T 30

Sample nupber

Congt] :

Porphyroblasts.

K~feldspar 1.0 , 10.4
Plagicelase : 6 8.9
Quarts 13 65
Biotite | 1.7 41
Groundmass 89.0 T0.1

 The laok of hornblemde, and the paucity of sphene are conspicuous miero-
scopio features of the Uranitised Hornfels.

Potash feldspay ogeurs as boih porphyroblasts and groundmass
grains, most of the latiter being untwimned. The porphyroblasts are
generslly ovoideghaped and may be mantled by plagioclase, They are
orogs-hatohed, and eontain quartz inelusions, some of which form &
"graphic intergrowth with the potash feldspar. Biotite :nd lamellar
twinned plegicolase inclusions also oeeur within the porphyroblasts.

Plagioclase porphyroblasts are inveriably subledral or euhedral,
and may be oscillatorily soned with fine lamellar twimning, or in some
gases, no twinning at all (Flate 26, figs. 8 and 9). They are very
similar in appearance to the plagioclase porphyroblasts in the Fore
phyroblastic Hornfels, Oroundmass plagicclase grains are lath-shaped,
and may be eonsiderably sericitised. These commonly show progressive
soning. 'The average composition of the plagioclase is Ansge '

Biotite is fine to medium greined, and gen:rally lath-shaped,

rith no preferred orientztion. Opague mineral end mircon inclusions
are relatively common. However, in gontr:st wi b the biotite in the
Porphyroblastic Hormiels, no rutile inclusions were observed.

The common aggegsory minerals inolude apatite, zireon and
opaque mineral. Apatite ocowrs in abundance in the groundmess ss {ine
suhedral laths, ‘nhedral sphenu and skeletal towmaline are rare access.:iesd
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The xgnoliths are generally fine and even grained, with
oriented biotite laths, and opticelily oriented patches of anhedpral
quartz, which resemble graphic growth. Zomed and twinned plagicclase
grains, cross-hatched microcline, and sccessory zmircon and apatite are
pregent es well., Fine grain-boundsry myrmekite cocurs in the menclithe
as well as in the groundmess of the host phase (Plate 27, fig.2).
Chemical analyses of the Granitised Hornfeles and a veriely
of the Porphyréblastic Hornfels are presented for comparison in
iable 11.

| (”Wma diariw; {("Adamellite Porphyry™)
SJ.Q 68,60 69.06
53 14.30 14.26
Fa‘!(}s 0.79 0.71
Fob 4270 223
g0 Te24 1.
o g 6
5a.0 ' ‘
X 5 :
(¢ 0.24 Gt
sub-totals 100,09 99.60
(oub-totals are used because the anslyses presented ere
incomplete) .

There is a significant increamse in potash (KZO) with what is proposed
as an increase in the degree of modification of the hornfelses (ses
PP2 end>5)s that is from the Porphyroblastic Horniels to the Granite
ised Hornfels. Other oxide varistions (underlined), although not as
great as the varistion in potash, sre also thought to be related to the
éegrn of modification. |

This is a distimtl:f quarts-bictite rich adamellitc, with fine
interstitisl potesh feldsper, and medium, subhedral plagioelsse graine.
Heny of the textural features of this hase are quite common to the
Porphyrivic Ademellite, However, it is quite distinct, both in mineral-
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ogy and texture, from the medium, even gralned granites at Fort Elliot.
& oomparison of medal snalyses of the adamellite and one varieiy of the
fven grained Gramite from Pert Dllioct, is presented in Table 7.

:Eé Té‘{": 2‘
Even grained Adamcllite Sven grained Granite
Granite Island Port Elliot.
Sample nunber 322 459.
E-foldspar 19.5 42.9
Plagicelase 20,0 1943
Cuarts 4G.5 354
Biotite 20,0 4ot

antmﬁ.y and miﬁeml&gi@lly, this iz identical %o the
Porphyritic Adamellite on Granite Island. It has been contaminated
by inclusions of eountry roc: to the same extent s the Granite Island
edemellite. Table 12 is a comparison of modal snalysss of specimens
of the Granite Island end Hosetia Head Porphyritic Adamellites. Chomical
analyses of specimens or Porphyritic Ademellite from both localiiies,

ZABIE 12
Cranite Island Porphyritie Fogetta Head Porpiyritic
Ademellite Adamellite

28 122
2744 30.7
28,2 , 27+2
% ‘-9 26 .{}
1 3'5 1’ 5 ™ 1

are presented for compardson in Talle 13 (after Dowos, op«sii.). Signe
ificant differences botween the two ocowr cnly in 3g0 and Cal (as widerlinec
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Granite Island Porphyritie Hosetia Head Porphyritie

Adamellite Adazellite

340 ' 68,20 . T1.45
Al 53 15.99 13,78
e 3 0.89 0.80
Pe 2058 2“79
) 0404 0.01
¥gh 0480 1411
Cal 2.61 1.8
Ha, 0 2.85 2.74
"0 0.64 0.48
Ha0 0,21 St
i, s 0

sub-totals $99.99 100 .02

(sub-totals are used hore becanse the anulyses prosented
are incomplete).

As distinet from the poiash feldspar megecrysis in the ord
Elliot Perphyritic Granite, snd in the Granite Island Porphyritie
Ademellite, those in the Hosetta Head Forphyritic Adamellite ave dmost
invarisbly rimmed by a quart:-potas: feldspar graphic intergrowth (Plate
27, fig. 3). 1In addition, graphic growths are common within the moga~
erysta (see Browne, op.eit. and also Plate 27, fig. 4) Ddelman (1949)
has described gimilar phenomens in rderocline porphyroblasts in "granitised"
gneissic granites and diorites. lMany negeerysis ars perthitie, and show
ercss~hatobed twiming. Seme are maniled by plagioclase, in which case
they <o not have a graphic border. _

Bowes considercd tho mgmryats to be intermediste in com-
position between microoline and anorthosle . Optic axial angle
determinations (single sxis stage) indicate thot at loast parts of some
megaerysis may be anorthoclase (see Gates. ovn. eit.).

_ Potash feldeyar also ogours as fins, orcss-hatched, inter-
stitial material, with which is associnted abundant grain boundary
nyrmekite (Plste 27, figs. ¥ and 10).
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apdoolase gencrally occurs as sublicdral, lameller twimned
graing, some of which show iraces of osoillatory soning (Plate 27,
fig.8). The average gomposition of the plegicclase is Ang,s In some
instances, the borders of plagioelsse grains sre myrmekitised.

Suarts is present as opalescent blue, subhedrel or anhedral
megacrysts and groundmass greins. Fine anhedral quarte say be infere
stitial between feldspar megserysts. Many grains have lines of fluid
bubble inclusions, and show wndulose extinetion.

Biptite is fine to medium grained, and may occur in aggregates
or a8 individual flakes, Fine musgovite laths, opaque mineral, spetite,
and ziroon are common &8s imclusions in biotite flskes. 4 peeulier
festure of the biotite is its redepale sivaw-brown plecechrois:,

With the emoeption of apatite, the gogessory minerels v
cribed above are preferentially assooiated with biotite . Apatite
is commonly associsted with biotite, but not invariably. Sericite mmd
clay minersls ar: alteration products of feldespars, anl are responsible
for the clouding of feldspar graine. Chlorite ceowrs in minor amount
as gn alteration prodxmt of biotite.

Yariskies of this pha-se have been described in relation to
Port Flliot and Grenite Island, The oharecteristic features of this
phagse at Dosetta Head are..

(1) Colourless to wvery pale cpalescent quarts, conpared

with the distinctive opelescent blue sclour of the host phase

suarts.

(2) Chess-albite.

(3) Colourless to pale brown phlogepite, whieh is littored

with pale yellow to colourless rutile needles and granules.

(Plate 28, figs. 1 and 2)

(4) Alteration of phlogopite to pemnine (which has anemalous

blue birefringent colours).
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(5) An abundance of fine to medium grained, red-browm rutile.

Quarts is invariably anhedrsl, and ogowrs in mosaics and 8s
individual graine. Undulose extinction is a common festure. Fine grained
anbedra and present as inclusions in ches:-albite meguorysts.

Chess-albite megacrysts and groundmass grains are Common.
lameller twinned albite, of average composition Ang, is present as well.

Fhlogopite ocours as interstitial aggregates of fine grained
plates and laths, which have very pale plecciwoic colours. The numbers
of rutile inolusions within the plates is remarksble, Aeioulsr inclusions
are comnonly aligned parallel to the clesvages. Ziroon inclusions, with
plmhroie bﬂm, are qm"se abondant .

kl:ﬁhmghibite ia the ma.jﬂt eaaatimt, there ave veriations
in relative sbundance of constituents from ome locality to amother.
Fhere ehlorite is the major constituen:, the rock is generally medium,
aven greined. Chlorite albitc phases are eviiently the resuli of
albitisation of country roek inclusions within the Forphyritic Adasmell-
ite. The cherscteristic featwres of the Porplyritic Albite-Chlorite-iuarts
Phase are eee

(1) Ohessealbite, and lamellar twinned albite, which cccur

a8 megacyysts and groundmass sreins. Heny grains sre fractured

and gramidatoc, and some have bent twin lemellas. (plate 28,

fige 3/«

(2) Cnlorite, as interstitia) ageregstes of laths, with

inelusions of rubile, apatite and sircon (Plate 28, fig. 5/,

(3) Subordinate pilogopite, ovmmonly littered with fine

rutile needles snd gramles (Plate 28, fig. 4). Fllogopite

uay ve sbsent in scme samples.

(4) An abundance of fine to medium, red-brown rutile grains,

which are invariably sssocizted with ohlorite.

(5) " Colowrless quartz, whish ocowrs in only minor amownts.




These fine grained dyke-rocks hav: distinetive reliet ophitie
taxtures. ¥ineralogioally, they consist predominantly i hornblende,
and plogicelase (composition ingy), with reve biotite. Tlmenite
haematite and apatiie are accessory constituents.

Hornblende ogours as & dense mass of green plecchwoic pistes
and laths, filling the intersiitisl spaces between lamella: twinned
plagioclase laths, MHeny plagloclase lathe are dusied by olay mineral
slteration. Ilmenite is coesmon, and oetwrs as discrete grains, or as
fine inclusions in howmblende (Plate 28, fig, 9). Haematite is comso:
sssooisted in ilmenite. Apatite im present as fine needles.




196t 'WEY

sauN W'Y Ag  ABojoab

wp ¥
-faopunog 103tBojoab \.\l
: 4

B

‘Aippunog |02160j0R6  pRIIBUI .-\\

“yoou ALJUNGD JO SUOISHIDY Pe #
b | ¥ BN | e

T

‘juzoanba PSR pup  ajupib nldydiod dﬂ. G

*jud|pAInba

prsijgID PUP 231UDJB p3UDIE uaA2 “WNIPPW

*23uDl6  aaisnijul pUIDSE B4

‘Ju2ioAInbz prsgo pup ajydo PRy

“aiAydoundb  pasiuasIaD

saAp 2ED DPOS pUP YsDIod

“spod anylido

spod >wosfoisnu “spod pub sI3fuIA SOLPS

“2poqudwy

*§D)3DJ4J2 24D1 ‘SAD PaAloA |DIICHE ubluzg

+313 2uuawyl ‘jaulnb  Buiojuod  Spups

sl AADoy  Bulpn|aut ‘spubs ysD2Q DI

‘SpUDS NP JUBDAY  PAIDPIOSUCIUN

poeq  J3pMog

aN393"

Spuss
[DLduRY AADBY — .

ral K‘q spuDS

’ jodutw AADBY

AVG  SNYWITHSIS

NV I DO

P e

P

+od ot
+ o+ okt o+t

+ +

R

NY IH L NOS

+ + + ;
bt + o+t t
Ryt Rl S o o e
oottt ++t+tF ot
+ 1+ okt + EEE I S e e A I A
+ okt tE+ A F R
NFTS! WNIFTT g+ +++ -+

FHt++ v+ttt

IR R A A V" A

O o T T IR I

+ o+t o+

+ o+t ot

+ Gt

J3)DMYDIIG

&5

syo0y SuipPNe Wiy

AVE  FOHSISHOH

AINIDd  FHOGONNCD

P T dE I Y

L e S
e

e

VIIVELSNY

S3LINV

SNOIL.

dHL SN




a

W HLNOS AvE §3LNAODNI

49 Fo____ 113 1¥0d

_._.<|_mm Qn_m_u

NIMOHS a,q_z____”%u._”o_go_uu____

" Joyuny A paddpa spubs sunp g E&Qw.@.n... :

dIHSNMOL 101113 140d
oy

&
o,
%

I .
3% o5y ocof oLy B

"3VOS

JHL u_O




sauiy dY Aq ABopoab

2961 WYY

po”
“passagy Asopunog (puBojoab e
‘dsppuncg o3 |6o0IE \\

o 9 N 7 T T ——

M N

P ..S_c_u,_m\.scm Pagdn §

,nw \W " JuBoAb

. pasiig pUD 23| 2W0RD I3 JAYd e

w008 oS 00 08l o A0S

*230ud 23103 - 23nnb -aniaje Ao | (L

& . S FHAWORD PAUIDUE UBAZ WINIPRYY
WITYYLSOY HLNOS  “AVE YILNNOON3 v MRS SUR T, , “

ANVISI JLINVYO

40 d¥W 1v31907019

b T
ot

L
v

. H ;
3 " i
ik wr. -w + 4 %t

+ +
£ ; LY. e e K
; + o’ — - - — — - o T
. 5 /
. + -~ — - e
Pt S J,n__ hes 43403 jros judsy -~ - ... H =
ey — e — - o — — — T iy
A ] e I3 —— —~ -~ - -~ At ey
s, b+ S rocnt - — — — — SRR
3 + ok + A e T - .
+ g + [ S = - e - H.U,"
+ LR I LA - hae e - HF ot
+ ++m§+ T L S - el d N v
44
Z et Rk LN..V.«;%:..++»+ - + e ;¢H
TS b -&w_ + +&28 4 i . + s + 4
—xr b TR L T :
+ Pl A W b
EEILLE LR lﬁ 4,
it y » .lfll‘i. Nt + + ot
Nt R e + e
AE-L v+t
el A
BN 4 e
=N v 4
Rt
Ayl spidmdios Y E
4+
f

paysjang

Aiyoooy payswoyy

Aomasnpa




R Victor
Harbour

[

FETREL

+ extensive

Lol

GEOLOGICAL MAP SHOWING THE

FIELD RELATIONS

OF THE

ROSETTA HEAD GRANITE

SCALE.,...

i
G+ % sy 4
R

n

%«

17

+ 5

e bk
+ M
F
g,

B R e
PR

ENCOUNTER BAY, SOUTH AUSTRALIA,

Q 150 300 L ASD feet,

N
LEGEND.
Permian glacial il
* Amgholite,
%

Poephyritic Alblte -Chiorite  phase,

Porphyritic  K-telsspor rich  phase.

Porpyritlc adamelfte and

albitised  equivalent

Country rock  quartz- phagiociase-

biotite schists . andalusite - cordierite
schists,

geclogical boundary,

inferred  geological boundary.

it

77
-
an

ARM. 147




DIAGRAM

SHOWING  THE

MODAL VARIATION
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Figs 1. Glsoisted grenite swface (right, bottom)
on headland, west of Creen Bay, Fort
Eliiot. ©Small black pen on swrfece as
scale. TFaceted sranite erratic (right,
top), is weathoring out of Permian varves,

Fig, 2. Pleistocene (7) large-scale cross~bedded
agolianites, capped by kunksr. Hear
Hocky Cove, Port Elliot.

Hxposed Porphyritic Cranite surface, shows-
ing VWiborgite<tiype Rapakivi texiure, i.e.
plagioolase (white) meniling ovoid-shaped
potash feldspar {lisht grey) megacrysis.
West of Green Bay, Fort Ellict.







Fige 1. Schorl rock pod., east of Rocky Cove, Fort
Elliot. Innexmost zone of pod has been
removed. White quartz intermediate zone.
Outermost zome of black towmaline and
white albite, Surrounded by albitised
Porphyritic Granite.

Fige 2 Potash eplite dyke (2" wide) eross cutting
' aplo-granite bands in Porphyritic Cranite.
Hear 14. (Plate 2), Port Zlliot.

Figs 3» Aplo-granite bands in Porphyritie cranite.
At 14. (Plate 2), Port Elliot.
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Biotite layering in Forphyritic Granite.
Hortheast of Commodore Point, Port
Elliot.

Iayered country rock xenolith in Por-
phyritic Granite, juast east of {rcen
Bay, Port Elliot.

Large, leyered country rock xenclith
(approximately 15' diameter), just
west of Greem Bay, FYort Elliot.




PLATE 9




Plate 10.

Fig. 1. Contact between Forphyritic Granite and
' Bven grained Granite (gradational over
approximately 18") west of Urcen Jay,
Port Elliot. Porphyritic Granite om
right., lote small aplitic wvein erouscing.

Figs 2. Resmants of llven graimed Granite, with
diffuce swirling contzete in Porpigritic
Granite, Just sast of contaot, Fiz. 1.
Fige 3.

Comparison of fresh and weathered swiaces
of Porphyritie GCranite, wealhered swrfage
showing pitted texture due to woathering
out of plagicelase. Xast of ‘reen Bay,







Plate 11.
Tige 1.

e 2.

Contact between Albitised Iven grained
Grenite (on left) and wnalbitised Lven
greined Cranite (on right), north-east
of Commodore FPoint, Port Slliot. Dark
bend (eentre) marks the contact.

Albitisation of Porphyritic Granite along
intersecting joints ascoentuated Ly weaw
thering (iron-stainings, ete.). Horth-
east of Comodors Point, Port Elliot.

Dark goloured, biotite-glsy minersl bands
in Albitised Aplite, parasliel to the
sontact with Red ivlite (on right).
Forth-aast of Commodore Foint, Fort
#11i0%.s

Dark ocoloursd, bioitiijs-cley mineral bands
in Albitised Aplite parallel to the
borders of an wmalbitised Hed Aplite
lense. Horth-sast of Commodore roint,
Port Elliot.







Contact between Fine grained Grenite (botiom)
and Porphyriiie Grmnite (top). Halic segre-
gations can just be discernsd in Fins grained
Granite marginal to contuct. Vest of Hoeky
Cowe, Fort Elliot,

Dyke~like offshoots of Fine graincd Granite
from the main mass. Figs 1. pbows contaoct
near position of Rammer.

Sharp contact between Albitimed rorpiyritic
Merogranite (on right) and Porpiyritie
Granite (on left). Contsot euts of Fine
graeined Granite dykes transcoting rorphyritio
Granite. WVest of Rocky Cove, Por: Elliot.




PLATE 12




Blate 13.

Pig. 1. Layered country rock xencliths in Forphyxitic
Adsmellite, OUranite Ielond. (Tracshed locality,
ses Plate 4 ). Hote sharp contects.

$ig. 2. Countyy rock hornfels xenolith: intruded by vein
Porphyritic Adamellite. NHeaxr Breakwaier, Granite
Iagland.

Figss 3 & 4.Diffuse contact zone Letwsen Porplyroblastic
Hornfele and Porphyritic Adamellite. HNature's
Zye locality, Granite Island.
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Plato 14.

Figs 1. %encliths in Granitised Hornfele. Just east
of Tremshed looality, CGrenite Islend. Fote
potash feldspar porphyroblasts.

Fig, 2. Porphyroblasts and xencliths in the Cranitized
Hornfels. Fholo taken nesr that in Fig. 1.

Fige B+ Extremely well layered country rock (7) inelusiom
in Granitised Hornfels, sast of ‘ramshed loecallity,
Cranite Island.




PLATE 14




Acowmlation of goarse potash feldspar
megaorysis in the vicinity of countyy
rock xenoliths in Porphyritic Aderwll~

ite, Rogetta Head.

Ptygmatio=type granitie veinlets intrud-
ing eountry rook at the contust between

the Porplyritic Adamellite and he cowntry

rogk, ¥right Island.

Centact between the Forphyritic idamell-
ite and the cowmbyy rock, Wright Island.
Hote the thin, derk biotite rim in the
country rock merginal to the contact.
The country rock is an even groined,
quartz-plagioclase~biotite hoxrniels,

Some of the metamorphic layering in the
eowntry rock, Petrel Cove. The maall
spots are sndalusite. Jedimemtary bed-
ding is at right angles to the metanor-
phﬂ.c)lmﬁng (perallel to the soale
adge) .
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Semple 481. Potesh feldspar megeoryst
eontaining wnally arvanged plagioclase
inglusions (whitoe, plag,, anl rendounly
arrenged quartz (q) o+d biotite (bi)
inclugions. Seale is 1" leng. Stained

Sample 481, Potash feldsper megaoryst,
gontaining sonally arrenged plegicolas:
(white) mmd quortz and biotite inclusions.
Seslc is 1™ lomg, Otained slab,

Plegioclase-mentled poikilitic potash
feldspar megaorysty Semple 461. In-
clunions in potash falﬁsya:r aye snhodzal
W30 feale ig in name Ytained slab.

Semple 455. Potash feldspar megooryst
emtaining zonally mged s:lagimm
iz;giuaim. Soale ies " long. Gtained
glab,

Sample 481. FPotash feldspayr megeoryet
eantaining sonally syranged L,,Lagio?laae
and biotite inclusions. Seale is " long.
Stained slab,



PLATE 16




Fotash Peldspar (clouded,) filling intere
stitial speces arownd & subhedral quarts
grain, (Sample 442. X28. Crossed nicols).

"Pateh" perthite, in the interstitial spaces
betwoen quartz grains (top left and right
ocorners). "Patches" are lamellsr-twimned
albite in potash feldspsr host. (Sample
442. X26. CUrossed nicols).

"Pateh" perthite (Semple 442. X28. Crossed
nicols) .

Anhedrel guarts inolusions in potash folds~-
par, (Smmple 4.46. X28. Crossed nisols).

Fine grained sericite rimming biotite ine
elusion in potash feldepsr grain, (Sample
4444 X268, Crossed ﬂi@ﬁh)é

Skeletal muscovite replasing microeiine.
(Sample 4M. X80, Crossed nicols).

Osoillatorily woned plagicolase subhedrs
in stained slab. OSample 4 1.

Ovoid-ghaped plagioclase megaoryst, cone
Scale is 5 mm. Oanple 481,

Serieitisation of plogloglase preferentislly
elong oleavages. (Sample 442. X80, Crossed
mﬁl,‘)‘







Coarse myrmelcitio quts-p}.z;giwlme inter-
?'a"eb rimming eubedral plogicelase grain.
Sample 461. X28. Crossed micols).

Small trenverse dislocations orovssing
lanellar-twimned, cseillatory soed plags-
ioclase grain. Sammitimtim has talken
place along these dislosations. (5 mla
442, X28. Cross niscls).

mmqmmmmmmremm
gxgmiin (Smpla 445. X80, Crossed
S0LE )

e: at oubedral quarts « HioPoe
ain boundaxy. (Senmle 418.

Acioular muscovite (white, deweloped along

biotite ¢ ™ (&mp}.e 445 X28.
Urossed nimh?.

oseudohexagonal biotite inclusion in
basal hxaﬂta.) (Sample 444. X60.

Porphyritie Granite, Port Zlliot, with
pediws to coarse grainsd groundmass,
Stained slab, Sample 479. (Sesle is
5 TAe m)!
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lath-like ilmenite parallel to clesvag:

in biotite. Hote euhedral zoned zircon
inclusion. (Semple 455. X100. oil immersion
Reflected light),.

Pyrrhotite grains mentled by maressite.
(8smple 455. X100, oil immorsion .
Refleoted light.)

Pyrrhotite grain: mantled by marcasite
{top). Hom-msntled pyrrhotite grains
bottom right. (Sample 455. X100. oil
immersion. Reflected lisht).

Iayge Fyrrhotite grain replaced by mor-
cosite along fragthures. TFyrite grain
botton centre. (Sawple 455. X100.
oil immersion. Reflected light),

Subhedral pyrite grain. larcasite-mentied
pyrrhotite grain top left. (Sample 455.
X100 oil immersioc:. Reflected lizht).

large pyrite grain (top left). boxdered
by finer grainsd chaleopyrite (ceritre
and bottom left). Altered pyrrhotite
grein on right. (Seample 455. X100,
0il immersion. Reflected light).

Anhedral pyrrhotite grains (lisit colowred)
and assoolated anhelral ilmemite (dark
grey). (Sample 455 X100 oil iimersion.
Refleocted 1isht).

hocwlor haematite  (whire)  ond  lak- Gke  anheolrol
imerite  devlopel m bidfile cleavape.
(Cample 455,  «@0. 6il immersion  Reflecked light )
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Lige 4.

Fgg i-g

Finely twimmed chess-albite filling inter-
stitial spaces betwesn anhodral quarts
grains. (Semple 426, X80. Crossed nieols).

Coarsely twinned chess-albite, with a part~
ially included spindle-type lamellsy twinned
albite grain, (Dample 4.34 X80. Crossed
nicols).

Coargely twinned chess-albite. lNote dige
continuity and differenes in thickness of
twin lamellae. (Sample 434 X80, Crossed
nicols) .

Cross~-hatched potash feldspar, containing
snhedral quartz inclusions (write). (Sample
42Z2. X28. Urossed nicols),

"Film" perthite. The light coloured gemerdl ly
elongate blebs are of clouded albite,
{Sample 4.59 X 2u. Crossed niovls).

"Vein"perihite. 'Veind are of lamellsr twinned
albite. (Semple 4.59 X80. Crossed nicels).

Skeletal muscovite replaeing potash feldspar
grain. (Semple 4.11X80. Owdinary light).

"Pateh! perthite. Potash feldspar remains as
diffuse, clouded areas beiween lamellsr twinned
glbite patohes. (Sanple e 9. X28. Crossed
nicols .

Hyrmokite Moeuliilowering" into polash feldsge
Y ‘}e -
pur from the borders of & plagicclece grain.
(Semple 4.10 0, Croseed riels. )






:
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Pige de

Interfingering coniasct between a potash
feldspar grain (on the right) and a
lamollar twinned plagioclsse grain (om
the left). This mey represent replace~
ment of plsgloolase by potesh fel .
(Sample 4.10. X80, Crossed nicols).

Frogressively mned plagioclace grain,
with an extensively clouded (sericitised)
core. (Sample 1.53 X28, Crossed niscla)

Fine d.isjeﬁztad albite grain at potash
felispar~ potashk feldsper grain boundary.
(Sample 4.90 X 8Q. Crossed nicols).

Subhedral, goned apatite inclusion in
biotite. (Bemple 4.12., X200, Urdinary
light).

Bioxite latih with musecovite developsd
parallel to bieotite cleavege. Akhundent
ziroon and ilmenite inclusions. {Sample
4422 X28. Ordinery light),.

Finely twinned chess-albite filling inter-
atices betwesoa anhedral gquerts grains,
Samile 4.1%. A26. Crossed nicols).

Guarts-albite intergrowih thought to re-
present replacement of gquarts by albite
(»Samale 4e15 X80. Crossed nicols)

Intergrown spindle~types lamellar-twinned
albite and quardz {centre) partly in-
cluded by finely twinned chessealbiise
megacryst (right). lote corroded nature
of gquartz grain (contre) when in contact
with chess-albite. (Sample 4.13. X268,
Croaned nicols).
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Figee, 1 & 2. Skeletal muscovite replacing potash

feldspar (clouded). (Sample 4.5 X28.
Ordinaxy light).

Fine grained aseiculsr biotite in Iractures
in quaxte megeeryst. (Sample 4.5 X28.
Croased nicols).

Progressively zoned subhedral plagioclase
grain. (Smple 4.83-4 X28. Crosced
nicﬂlﬁ).

- Stained slay of Misrolitic Grenophyre.

Granophyric-textured groundmass boiiom
right corner. Dark patehes, with azsoo~
isted white albite are muscovite-guartz
infilled miarcles. (Jample 4.078. VWidth.
of slab aspproximately 1.5")

Skeletal muscoviie (white) replacing
potasih feldspar. (O mple 4.0. X80,
Urossed nicols).

Fortion of graphic (?) quarts (colourless)
muscovite (grey,) inteorgrowth. (Sample 4.4
X 80. COrossed nicols).

Portion of qu rtz (colourless) - potash
feldspar (grey, graphic intergrowth.

Potash feldspar inclusions and embsyments
inte querts grain (centre). ILuscovite
lath on right. (Sample 4.60. X20,
Urossed nicols).






Skeletal haematite remmants in ¥iarclitic
Uranophyre. Iaematite assogiuted with
muscovite lahs in Fig, 2. (5 mple 4.T0
X 100, Heflseted light).

Congentrie altsration of hasmstite in
Gheisenised Srenophyre. (Sample 4.70
X 200. Beflooted light).

Spindle-type lameller twinaning in albite
(Sample 4.27 X 80. Crossed nicols). )

Inhedrel sircon inolusicn in biotite.
S mple 4.36 X 80. Ordinery 1light).

Biotite rimmed by cpsque mineral (iimenite)
(Semple 4.48 X 80, Ordinary ldsht),

Jubhedral apetite inclusion (left centre)
in potash feldepar (Swaple 4.36. X B8O,
Grdinaxy light),

"Pateh" perthite. Very litile potasb
foldapar (déark, diffuse areas remaining.
(Sample 4.37. X 80. Crossed nicols).

Ziroon (eolourless), mmocovite (latheilike,
white) and ilmenite (opmque) inclusions
in biotite. (Ssmple 4.48. X 80, Ordinary
light).






Exsclution lamellse of rutile (R~dark

arey) ené heematite (pale prey to white

- H) in ilmenite (I-mediun grey). Iurkest
grey material is smphibole. (Sample 449

X 200, Reflected light).

Haematite (white-pale grer) and ilmendite
(darker grey) intergrowth, (Sample 4.49
X 200. ZReflected licht).

suhedral gquartz grain (bottom) in contact
witk potesh feldspar negaer) st (mg)‘
(Sample 3.33 X 28. {rossed nicels).

"String" quartz (eolourless) developed

in potash feldsper (olouded) in composition
plsne of simple twin. {(Sample 3,35 X28.
Crossed nicols).

Myrmekit:., lote vermiowlar guarts in
plagioclase host. (Sample 3.26. X 80
Orossed nicels).

Gramulated guartz, interstiiisl between
feldspar grains. (Sample 3.33 X 28,
Crosaed nicolsn).

Complex oseillatory =eming in plaglcslase.
{(Sampie 3.26 X 28. Urossed niccls),

Fine grained biotite laths developed in
plogioclone clesvage. (Sarple 5.35 X 28
Ordinary light).

Hyrmekitised boder on plugicclase gredu,
(Bample 3.26 X 80. Crossed niccla).
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Figs 1.

Fif} Sg & i

i
Fipe 9.

Fine rutile needles in Lmsal bictite plate.
{Saeple 3.1 X 80, Ordinmry 1i:ht).

Fine rutile needles, with associated fine
blotite laths, and ilmenite greing, adjacent
40 bictite. (Sample 3,6 X 50. Urdinary light).

Extremely corrveded guertz inclusion (centre) in
chesa-albite megacryst. (Sample 3.5 X 28.
Crossed nicols),

Fine gubhedral rutile imclusions in biotite.
(Sarple 3.23 X 80. Ordinary 1i.ht).

Pine rutile gramiles developed along biotite
eleevages. Hullles cross muscovite laths
{oolourless). (Sample 3.3 X 80. Urdinaxy
iight .

kinked lameller twinned plagicsclase grainm.
(Semple 3.2 X 28 . Crossed nicols).

Biotite laith completely altorad to rutile.
(Semple 3.2 X 80. Urdicery ldght).






Fige 1.

Fige 2¢

Figa 3o

Preferrved vrientstion of rutile grisms 133
quartz (Sample 3.2 X 80, Urcseed nicels).

fnhedral sphens, with associ.ted opague
mina;al, a8 inclugices in biotite. (Lanmple
5,15 X 28, Ordinsry lichi).

Anhedral aphene, bictie (5) and hornblende
(£). (Sample 3.8 & 80, Urdinary Yeht).

fphedral sphenc inclusicns in Loriblende
pl“ws.; (uaﬁplﬂ‘ Sl A 8Ds mk»ry ll.@tjﬁ

Abundant snall box-shaped imlueim of
potash feldspar in lamellar twinned plegio-
glase porplyro bl@a% {Baunple 7.8 X 28
Crossed nicols).

Anhedrel quartz (white) rimming lsmolley
twinned plagioglese and slouded potash
feldepar crystallites. vz a larger scale
this produces 2 "gu li-work" patiern.
(Semple 3,29 X 28, Crossed nisols).

Guerts megacryet in fine grained groundmass.
Hote serrated borders of b%?%ﬂﬁ.(%ﬁ
5,27 X 28 . Cressed nicols).

Complexly osoillatorily soned plagioclase
porphyroblastas. Hote subedra. shape of
individual zemes. (Semple 3.7 X 28.
Crossed nisclsa).

Subhedral lapellar-twinned plogiceluse
inclasien in potash feldspar, rimmed

; quarts. {(Sample 3,9 X 80. Crossed
Iliuﬁl » 7







Progressively zoned plagioclase grain
eontaining an inner sone of inclusions.
(Sample 3.7 X 28. Crossed nicols).

Hyrmekite at grain bmmd.w between grem&-
mass plagiocclase and potash feldspar .
(Sample 3.7 X 80. Crossed nicols).

"Pilm" perthite potash feldapar megacryst,
with an outer grashic szone. The border
of the outer graphic gone with the immer

part of the megaeryst is ver, sharp.
(Sample 7.9 X 28. Crossed ndecls).

Portion of a graghic outer szone rimming
potssh feldspar. CQuartz ie black, potash
foldapar clouded. (Sample 7.9 X 80.
Crossed nicols).

&mphic qm-famapar intorgrowth in

potash feldspar grain. (Semple 7.9 % 28
Crossed nicols).

"String® quartz developed slong composition
lane perthitio poiash feldsper simple twin,
Sample 7.9 X 28. Crossed nicols). '

Exhedral guartz grains au:::-musd by perthitic
potash feldspar. (Sample T.9 L 8. Crossed

nicols).
Useillatorily zmed gloclase grain with
gericitised corse Sample 7.9 ~ 80,

Crossed nicole).

Myrmekits "eauliflowering™ from plagioclase
into potash feldspar (Sample 7.9 X 80 .
Crossed nicols).
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Phlogopite littered wiith fine rutile granules.

Phlogopite with muscovite (colourless) and
gircon inclusionse. Fine rutile granulss
developed in phlogopite cleavages, slso
erm mmﬁ; lath. (Sample 7.1 X 200.

me and kinked lamellar twimmed albite
grain (Sample. 7.7 X 28. Crossed nicols).

Phlogopite (grey) with echlorite (colourless)
end fine rutile inclusions, (Sample 7.17
X 80, Ordinsry light).

lerge prismeshaped apatite grain, small rutile
subhedral grains, snd ¢hlorite flakes in
Albitised Sehist., (Sample 7.8 X 80. Crdinaxy

light).

Rutile needles in quartz. 4uartz vein.
(Sample 7.2 X 80. Urossed niccls).

Buhedral brown tourmaline grain in Albitised
indslusite Sehist (Sample T.18 X B0. Ordinary
light).

Huhedrsl trown touwrmaline grain eround which
chlorite leths tend % wrap. Albitised
Andalusite Schist. (Semple 7.18 1 &
Ordinary lisght).

Imenite anhedra in Asmphibolite gproundmass.
(Sample 7.14 X 200. Reflected light).







Comparison of Potash Feldspar egserysts from Different

localitigs.

Fige 1.

Ovoid-shaped potash feldspar megacryat,
containing zmes of fine plagicclase
inclusions and rendomly distributed
guarts snd biotite inclusions. Fowr-
phyritic Granite, Port Zlliot. Stained
slab., (length of mepseryst approximetely

2"},

Ovoid-shaped potash feldspar megacryst contain-
ing sones of biotite guartz «nd plagloclase
inelusions. Forphyritie Adenmellite, Granite
Islend. Stained slab. (Vismeter of megae
eryst approximately 1"). {

Ovoid-shaped potas:: {eldapar megecrysi CON
taining abundsnt quartz inelusions, and sone
plagicolese and biotite inclusions., (showm
by diseontinuous lines). Porphyriiic idsmell-
ite, Hosetta Head. OStained slab. (Length
of megmeryst approximately 1").




PLATE 29




Fig. 2.

Modified Hornfelses.

Porphyroblast Hornfels., Sample 3.15.
note plagioclase-mentled potash felds-
par porphyroblast (top left), plagio-
clase porphyroblasts (white) and quartz
porphyroblasts (dark grey) in fine
groundmass (Width of stained slab approx-
imately 2").

Inclusion~filled plagioclase-mantled
potash feldspar porphyroblast in fine
grained groundmass. Porphyroblastic
Hornfels., Sample 3.29 (diameter of
porphyroblast approximately ).
Stained slab.

Granitised Hornfels. Sample 3.27. Note
abundance of porphyroblasts relative
grain size of groundmass compared with
Porphyroblastic Hornfels. (Width of
stained slab approximately 2".)

Granitised Hornfels. Sample 3.27 (Width
of stained slab approximately 2").
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