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INTRODUCT ION

Exploration Licence 19/78, located in north-east Tasmania near
Weldborough, was acquired with a view to locating economic greisen-
style tin mineralisation in the Blue Tier Batholith. (Plate WELD 2)

hberfoyle report for the year ended August 9, 1980 (J. R. Taylor)
describes the regional geology of the area and the cbjectives in

entering the licence.

Details of a limited drilling programme centred on the old Cream
Creek workings are described in the progress report for the six
months ending February 9, 1981 (R. M. Joyce). Although the
drilling had to be abandoned due to the unsuitability of the

rig, some geological information was gained and the recammendation
was made that further detailed geological mapping and rock chip ‘
sampling for trace element geochemistry be undertaken prior to

any further sub-surface evaluation by drilling.
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WORK COMPLETED IN
PERIOD UNDER REVIEW
Work during the past six months culminated with the campletion
and submission to the University of Monash of a thesis by
R. J. Simmons based on field work in E.L. 19/78, Weldborough
which was financially and technically supported by aAberfoyle
Exploration. The title of the 108 page thesis was 'Alteration
and tin mineralisation in the upper Devonian granitoids of
north easterm Tasmania' and earned R. J. Simmons an honours
degree. ' 7ﬁLuAFA~"¢
Ao _;-i:4
Copyright restricticns preclude the presentation of the thesis : Vd&-ﬂ-ﬂ fg
to the Department of Mines to support activities on the licences. e
A brief sumary with plans follows: ‘%}
- Z25-5—-F2 .

1. GRANITES

a) TEMPORAL RELATIONSHIPS (PLATE WELD 12)

Porphyritic Biotite Granite {dbapg) is known to be intruded
by Porphyritic Biotite Adamellite (dbapc). These two variants
are inferred to be intruded by an Equigranular Biotite Granite
(dbae - 'tin granite').

All are crosscut by leucocratic dykes.

b) STRUCTURE (PLATE WELD 13)

The cross-sections show that contacts between dbapq and dbapc

are steep (inferred from relationship to contours).
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WORK COMPLETED IN

PERIOD UNDER REVIEW .., CONT'D
1.  GRANITES
h) STRUCTURE ess CONT'D

Contacts between dbapc and dbae roughly follow contours and
are assumed to be sub-horizontal in the east of the area.
Immediately sduth and west of the Cream Creek area this
contact is steep (cross cuts contaurs) and is inferred

to represent the contact between dbapc and the flanks of

a topographic 'high' in the dbae sheet.

MINERALISATION (PLATE WELD 3}

Significant alteration/mineralisation seems to be located
around the Cream Creek area and to the north of it along
and around Cross Creek Road.

Groves (1972) notes that greisenization at the Anchor Mine
is related to highs in the undulation upper dbapc/dbea
contact, and this may be what is happening here. The host
for the Cross Creek Road greisen alteration is fine to
medium grained dbapc and not the 'tin granite' (dbae).

This suggests that the dbapc/dbae contact may be at a
relatively shallow depth in this area, the 'tin granite'
greisenizing and greisen veining the overlying rocks (dbapc) .
If this is the case, it is possible that a greisen sheet such
as at the Anchor Mine may occur in the area within or capping
a ridge of dbae.



WORK COMPLETED IN
PERIOD UNDER REVIEW vy CONT'D

It was planned to camplete two percussion drill holes during the
six months under review to test the greisen occurrence at the
Cross Creek Road. This work was due to be undertaken in con-
junction with percussion drilling at nearby Rattler Hill. Due
to the lease holders refuting the agreement over Rattler Hill
the percussion drilling programme in both areas was postponed.
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WORK PROPOSED 12 MONTHS TO FEBRUARY 9, 1983

Exploration will continue with a view to locating tin mineralisation

in

1.

greisen sheets of the 'Anchor-type' within the Blue Tier Batholith.

It is proposed to explore the northern part of the Exploration
Licence by geological mapping and regional geochemistry.

Percussion/diamend drilling is planned to test the potentially
mineralised and greisenised "tin granite" in the Cross Creek
and Cream Creek areas.

A joint venture partner is being sought to help fund the
1982-1983 programme. Several major Mining Cawpanies have
already expressed interest. One has made a field visit and
is currently reviewing data.
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- Director of Mines,

Aberfoyle Exploration Pty Lted

144 Camberwell Road, Hawthorn East, Victoria 3123 Australia
Telex: AA3B646

Telephone: (03) 82 2226

P.0. Box 952,
BURNIE. 7320

14th May, 1982

Mr. H. Murchie,

‘;mnYAo.’cﬁ.Iaa

Department of Mines,

6.P.0. Box 1248, -
M- Tas. 7001 Anwwared

18 MAY 1982

BEPT. OF MINES

REF, No,

o

D.s.M.E

edistrar

Ea&iL

Dear Sir,

Re: Exploration Licence 19/78 - Weldborough

I refef to your letter of 30th April,

337015

1982, your ref: TCR 82-1693,
requesting further information on the research investigation by R. J. Simmons.

Please find enclosed a complete copy of the Thesis "Alteration and Tin
Mineralisation in the Upper Devonian Granitoids of North-Eastern Tasmanja".
I understand that as part of a progress report on exploration activity, the

five year confidentiality restriction will apply

Similarly, should any use

of Simmon's data be contemplated, that his permission be sought or his work

referenced in the usual manner.

Yours faithfully,
ABERFOYLE EXPLORATION PTY, LTD.,

PROJECT GEOLOGIST - TASMANIA.

Copy: P.L.F. Collins - Dept. of Mines
R.A. Oxenford - Aberfoyle

Enc. -
JS:NB

A wholly owned subaldiary of Aberloyle Limited
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TELEPHONE: 30 8033

Officer: P.L.F. Collins

G.PO. BOX 124B
HOBART
TASMANIA 7001

Telephone: 3259

30 APR 1832

Mr R.A. Oxenford,
Exploration Services Superintendent,
Aberfoyle Exploration Pty. Limited,

_ 144 Camberwell Road,

! HAWTHORN EAST,

‘ Victoria, 3123

Dear Sir,

Exploration Licence 19/78
(Weldboroughl

I refer to your progress report entitled "Report
on Work Completed on Exploration Licence 19/78
= Weldborough During the Six Month Period Ending
February 9, 1982" by J.R. Sise (January 1982).

The report provides a brief summary of work
undertaken for an honours degree by R.J. Simmons at
Monash University; the thesis entitled "Alteration
and Tin Mineralisation in the Upper Devonian Granitoids
of North-Eastern Tasmania". This research investigation
by Simmons constitutes most of the exploration activity
claimed on the licence during the preceding twelve months.
The summary of the thesis provided in the abovementioned
report is not adequate as a complete record of all
investigations undertaken during the term of the licence.
For example details of granite petrology and analytical
work are not provided. It is therefore necessary for you
to provide a complete copy of the results of Simmon's
research. Copyright restrictions do not preclude
presentation of a thesis in support of exploration
activity. Copies of theses previously have been presented
to the Department, possibly by prior arrangement with the
appropriate University.

Although theses are examined and published at
Unlver51t1es, when submitted as part of a progress report
on exploratlon activity the five year confldentlallty
restriction is still applied by the Department.

A?j?-z: Lo ale arvetat '>~*<'0*5;?' Yours faithfully,
oy ren sfmin Y. :
€ ol ~f ‘ gcj)‘ (H. Murchie)

DTRFOMNAD AT v
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ABSTRACT

The Blue Tier Batholith consists domingntly of granodiorites,
adamellites and granites. The granodiorites (I-types) are

genetically distinct from the other . granitoids (S-types).

Increasing fractionation of the S~type granitoids from

perphyritic biotite adamellite to porphyritic biotite

cordierite granite to equigranularz biotite granite is re-
flected in their Rb, Sr, Ba and F trace element variations.

Ba and Sr are heavily depleted in the most fractionated

rocks indicating that pagioclase and K-feldspar are accreting

as cumulate phases.

Enrichment of tin in,thefmost heavily fractionated equi-
granular biotite granite hés béen noted elsewhere in the
Batholith_and in the absence of data to the contrary this
granite is éonsidered the sourég of'mineralization in the
area. A magmatic hydrotherﬁgl fluid rich in tin, flourine
and dther incompatible elements separated from the equigranular

biotite granite, and coalesced during its ascent to the roof

of the granite sheet. Meteoric fluid introduced along the

granite contacts with other granitoids significantly added

" to the fluid circulation and eventually produced the

fractured controlled greisen style orebodies in the area.
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CHAPTER 1

INTRODUCTION

1.1 LOCATION AND FIELD WORK

This study is the result of geological mapping of a part of
the Blue Tier Batholith in Northeastern Tasmania {(Figure 1.1).
Mapping was carried out over a ten week period from February
to May, 1981, in an area 5 km northeast of Weldborough with
occasional visits to the nearby Mt. Paris Mass and Anchor
Mine (Figure 1.2) in order to examine known cassiterite bear-

ing greisens.

Outcrop along the major creeks, rivers and hills within ﬁﬁe
project area is variable but generally good. Outcrop along
the smaller'creeké, along logging tracks and within the.Myrtle
Fofest, howgéer; is usually poor. Where good'exposure is found

it is often obscured by a heavy overgrowth of vegetation.

Access in the vicinity of old mine workiﬁgs is excellent, and
many of the original tracks have been extended by logging
activity. Toward the Blue Tier, however, no tracks or logging

roads exist owing to the steepening terrain.

1.2 PREVIOQUS WORK

The Weldborough-Gladstone region has been mined for tin since

+

the late 19th centurxry when placar cgssiterite deposits were
discovered. Often these revealed the bedrock sources which
were themselves consequently worked (Miller, 1979). As a re-
sult of this mineralisation, thé geology of the region and tha

ines have been subject to numerous Mines Department reports

Since the 1890's (Montgomery, 1893; Nye, 1929; Thomas, 1943)

o

—
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' I and in more recent times to company reports based on the re-

sults of their exploration programmes.

The first detailed regional studf of the granitoids of the

Blue Tier Batheolith was carried out by-Groves (1971, 1972),
resulting in the delineation of eighteen distinct granitoid
bodies. A detailed examination of the tin mineralisation at
the Anchor Mine was carried out by Grovés and Taylor (1973).
The most recent Mines Department report is the Geological
Sugvey Bulletin 55 by Groves, Cocker and Jennings (1977), which
covers the petroleogy, geochemistry and age relationships of

the Blue Tier Batholith granitoids.

Groves and McCarthy (1978) use the Blue Tier Batholiéh geo;ogy
in part as the basis for a general model of tin mineralisation.
This model is further supported by detailed trace element data
and interpretation (McCarthy and Groves, 1979). The most rec-
ent geological map cf tﬁe area available is the 1:56000 Ringa-—-
rooma Sheet (published 1977, Groves et al).

i

1.3 REGIONAL GEOLOGY

The Blue Tier Batholith outcrops over approximately 2000 square
kilometres in northeastern Tasmania. It forms part of the
southern extent of the Tasman orogenic zone along with the

Ben Lomond Granitg and the ocldest ekposed rocks in the region,
the Silurian-Upper Devonian Mathinna Beds. The Mathinna Beds
consist of interbedded quartz greywhackes and shales repres-
'enﬁing a turbiﬁiﬁe sequence of unknown thickness. Deformation
of the Mathinna Sediments during the Tabberabberan Orogeny re-
Ssulted in the development of symmetrical, angular folds with

S8teep north-northwest trending axial planes.
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' During the Upper Devonian-Lower Carboniferrous, granitoids

of the Blue Tier Batholith intruded the Mathinna Beds, trun-

cating folds and producing narrow. contact aureoles indicative

of a relatively shallow emplacement depth. Granitoids domin-~
antly consist of granodiorites, adamellites and granites with

eighteen distinct intrusions mapped by Groves (1977) (Figure 1,2).

Where relative age relationships afe found in the field, grano-
diorites are intruded by adamellites (2.g., the Poimena Pluton
intrudes the Pyngana Pluton, and the Mt. Pierson Pluton intrudes
the Gardens Plﬁton). Relative age relétionships between the

adamellite intrusions are unclear, but Groves (1977) suggests

a possible gradational contact between the Poimena and Mt.

Pierson plutons. Granitic rocks (Lottah Sheets, Mt. Paris

'Mass, Little Mt. Horrow Sheet, Mt. Cameron Sheets, Mt. William

Sheets) are intrusive into adamellite plutons with which they

are in contact‘(Groves, 1977). Many of these granite intrusions
are considered by Groves (1971, 1972, 1973) .to be emplaced as
relatively flat lying sheets (as suggested by their names)
within the adamellites. Screens of Mathinna Beds occur between
the Pyngana Pluton and the Mt. Paris Mass and between the

Gardens and Poimena Plutons. A roof pendant of Mathinna sedi-

. ments outcrops on the Mt. Paris Mass.

To the south and west of the batholith, flat-lying Permian
sediments crop out and consist of arkoses and quartz conglom-
€rates with interbedded sandstones and siltstones higher in the
;Bequence. Permian sediments are faultéd against or disconform-
ably overlie éranitbids, Jur#ssic doierites or Mathinna Beds.
Minor Triassic freshwater sediments and coal outcrop in the

St. Mary's area. . -
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The Jurassic was marked by the intrusion of dolerites. They
appear to intrude Permian sediments, but may be faulted against

the granitoids. Jurassic dolerites crop out to the north gnd

west of the batholith.

sand, gravels and clays of Tertiary age are wzall representgd
throughout the region, and vary from well sorted beach deposits
near St. Helens to Tertiary river channel deposits or bedrock
depression infill in western and northérq and eastern areas.
Tertiary sediments are an important source of alluvial tin as
deep lead type deposits. Tertiary basalt crops out sporadi-
cally throughout the region; it is represented by alkali

olivene basalt, nephelene basanites, and tholeiitic olivene

basalt.

1.4 - AIMS OF THIS STUDY

The primary aims of the project are:

a) To map the granitoid variants within the area in

order to determine their spatial and age relationships.

b) To study the nature of the alteration in the area in
terms of:
i) the types of alteration présent;

ii) 1its spatial relationship to known mineralised

areas and granites.

¢} To combine the data collected above with trace
element data to test the previous model developed

by Groves and McCarthy (1673) . fbr the formation of

the tin deposits in the area.

837029
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l ' CHAPTER 2

I PART A: PETROLOGY: OF GRANITOIDS AND THEIR INCLUSIONS

2.1 INTRODUCTION

Three major granitoid variants with associated leucocratic
dyke material have been identified in the project area. Each
of these intrusions can be distinguished on the basis of

textures, mineralégy and major and trace-element geochemistry.

Cropping out to the northeast, north, northwest and around
5 Masher Hill and Emu Hill (Map Sheet 1), within the project area,
fg} is porphyritic biotite adamellite which represents part of the

A .
_;27 southern Poimena Pluton. To the south of the area a part of

‘.. tite granite is exposed. Both these variants surround a por-

phyritic biotite cordierite granite intrusion which crops out

és an elliptical feature over approximately 1C¢ square kilometres
central té the area. Within this granité irregular coarse -
grained patches of pegmatitic materiai up to 0.5 metrés across,

occasionally crops out. A small outcrop of quartz-feldspar

porphory on the Frome River (Map Sheet 1) is the only evidence

I " the eastern most Lottah sheet intrusion, an equigranular bio-
I of subvolcanic adtivity. Around this area also the eguigranular
. . biotite granite grades into a porphyritic rock (see Section 2.2.2).

Mafic igneous and metamorphic inclusions rarely occur within

© . the porphyritic biotite adamellite.
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2.2 GRANITOQID VARIANTS 1
2.2.1 Porphyritic Biotite Cordierite Granite 5r
Hand Specimen

Phenocrysts of euhedral K-feldspar, rounded quartz, euhedral
plagioclase and subhedral—euhedr;l relict cordierite are
surrounded by a fine grained red or white granular groundmass.
Plagioclase phenocrysts are altered to equant patches of green
sericite while cordierites are now ovoid patches of reddish

yellow clay.

Thin Section

¥

Phenocryst phases include orthoclase (5-50 percent) usually.
approximately 20 percent), quartz (10-20 percenﬁ, plagicclase
(1-3 percent) and sericite psuedomorphs after cordierite {41

percent).

Microperthitic, dominantly euhedral (minor subhedral) ortho-

clase phenocrysts 0.4 to 3.5 cm loﬂg occasionally contain in-

o BN B

Clusions of unzoned plagioclase up to 1 mm in length and rarely

evhedral, unaltered biotite up to 0.5 mm. Carlsbad twinning

e

wy,
Lt

is a common feature of this crystaline phase which frequently
exhibites an overgrowth of quartz and orthoclase in graphic

intergrowth (Figure 2.1).

:

Quartz phenocrysts vary in size from approximately 1 cm in dia-
meter down to groundmass size (0.5 - 1 mm)., They are often

l ¥ounded to irregular in outline, occasionally subhedral in

form. Fractures ang embayment by the groundmass are common
- features. Extinction ig moderately undulose and inclusions of

K-feldspar and unaltered biotite occur rarely.
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Subhedral-evhedral plagioclace up to 1 cm is highly sericitised.
The cores are almost completely altered, making a compositional
estimation difficult. A tentativé‘estimation using the Michel-

Levy method on one phenocryst is An as a core composition,

40

while the outer zones vary from An to Aan. Plagioclase

31
phenocrysts may also be partially rimmed by a quartz-orthoclase

graphic intergrowth.

Psuedomorphs after cordierites are recognised as an ovoid to
hexagonal patch of yellow, iron stained clay or in one section
by an hexagonal patch of sericite. Cordierites vary in size

from approximétely 0.3 - 1.1 cm. (Figure 2.2).

Groundmass phases include quartz, drthoclase, plagioclase,
biotite and tbpaz. Anhedral orthoclase occurs either as dis-
crete, irrégulat crystals 0.5 — 1.0 mm in length with frequent
inclusions of quartz and plagioclase, or as.a'quar;z—orthoclase
micro gréphic intergrowth (Figure 2.3). Carlsbad twinning is
rare in the groundmass orthoclase although some crystals show

a vague cross hatched twinning indicative of microcline.

Quartz may be rounded, irregular, subhedral or interstitial
in form. Euhedral unaltered biotite inclusions are rare.
Groundmass quartz extinction is straight to moderately undulose

Wwith no subgrain development.

Euhedral to subhedral, unzoned plagioclase is occasionally par-

tially or completely enclosed by orthclase or quartz. The
'composition of groundmass plagioclase varies little from calcic

oligoclase (an

—

24-28) *,
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Figure 2.1:- Quartz-orthoclase graphié
intergrowth surrounding a
K-Feldspar pheoncryst (70865}

Figure 2.,2: Sericite pseudomorph after
euhedral cordierite in
porphyritic biotite cordierite
granite (70849)
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Primary biotites (pleochroic =B = red browne« = cream) occur
as rare euhedral to subhedral unaltered inclusions in quartz
orthoclase phenocrysts or within the groundmass as altered

subhedral, ragged crystals coated by guartz or orthoclase.

Secondary biotites (pleochroic ¥=P = 1light fawn=wcolourless)
are interstitial to groundmass quartz or occur as overgrowths

on altered primary biotites (Figure 2.4).

Topaz and white mica are widespread, although relatively minor

groundmass constituents. Topaz is characteristically anhedral

. and fractured. White mica occurs as replacement sericite (sece

Section 3.2) or as very minor, possibly primary, white mica

ﬁp to 0.5 mm.

L 2.2.2 Po;phyritic Biotite Adamellite

- Hand Specimen

: ' Phenocrysts of X-Feldspar euhedra are surrounded by a fine to

£ coarse, dominantly medium grained groundmass (Figure 2.5).

mfg When fresh the rock is grey, but weathers to a dirty grey or

: common.

5. yellow, friable rock. K-feldspar phenocrysts vary in abundance

from 5 - 40 percent, commonly around 20 percent and may define

"~ a foliation through their parallel}*alignment.

Thin Section

K-feldspar phenocrysts are surrounded by a groundmass of quartz,

f*;Plagioclase, K-feldspar and biotite. An ubiquitous, although
yariable, componeﬂt of this unit, orthoclase phenocrysts exhibit
. Carlsbad twinning and a fine microperthitic texture. Randomly

.. Oriented inclusions of euhedral biotite and plagioclase are

SR el e 58

5 e Mot e
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o O Smmy

"Groundmass of porphyritic biotite
cordierite granite showing quartz-
K-feldspar graphic intergrowth.
{70874, cross nicols).

e 5cm .

CGeSmm

Secondary biotites growing on quartz

and- topaz. (Quartz - clear, low

relief, topaz - clear, high ralief,

cloudy material at top and left is
K-feldspar. (70861, plane polarised light).
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Groundmass orthoclase, dominantly around 0.4 cm in size is
anhedral, irregqular in form with inclusions of subhedral to
anhedral biotite up to 0.5 mm and more commonly inclusions of

euhedral, normally-zoned plagioclase ﬁp to 2 mm long. (Figure 2.6).

Unzoned plagioclase (An - Miéhel Levy method) twinned

32-36
after pericline and albite laws, is slightly more abundant
than euhedral crystals with well developed normal zoning and

pericline twinning. (Figure 2.7).

Anhedral, irregqular discrete quartz crystals 0.3 - 0.4 cm in
size, have modérate to heavy undulose extinction with very

; occasional deformétion banding and subgrain development.
Quartz-quartz grain boundaries are suturéd while aggregates
of recrystallised finer grained quarfz (0. cm - 0.2 cm) have
curvilinear grain bopndarieﬁ, tfiple peint jﬁnctions and

straight extinction. .

Biotiteé show a bimodal grainsize distribution. Coarser
: ‘blotites (E¥ﬁ== deep red brown,« = cream) up to 0.2 cm are
?nhedral to subhedral ragged graihs with very common inclusions
Pf apatite up to 0.2-mm. Pleochroic halos unrelatid to any
observable inclusions are very common. Finer biotites (0.2 mm -
0.5 mm) form irreqular or tabular clusters probably psuedo-
 m°fPhing an earlier.euhedral phase fFigure 2.8). They coat
‘1ar9er biotites, orthoclase and occur intersticially to quartz
 §#§ R-feldspar. Pleochroic halos are less common within finer
-hiotites, and apatites occur within clusters along grain

boundaries. oOtherwise coarse and fine biotites are identical

'?n appearance.

837036
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Figure 2.5: - Porphyritic biotite adamellite
in hand speciman. (Scale bar = 4 cm)

2w

" Pigure 2.6: Plagioclase and blOtlte inclusions
in K-feldspar.
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5

Biotite clusters pseudomorphing
an earlier euhedral phase.

Figure 2.7
Figure 2.8:
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Chlorite replacement after biotite clusters varies from absent

f'to complete: it is rarely complete and is associated with an

elongate opaque, possibly ilmenite.

2.2.3 Equigranular Biotite Granite

Band Specimen

Equigranular biotite granite is characterised by its granular
appearance, medium-fine grainsize (rarely coarse) and pink-green

:or‘yellow-white colour (Figure 2.9).

Thin Section

Anhedral—subhedfal orthoclase up to 0.4 cm displays Carlsbad
fwinning and a variably developed microporthitic texéure: well.
deﬁeloped microperthite may ke a result of albitization (Séction
3.1.2). Inclusions of unzoned subhedral plagioclase up to 1 mm
;re common within K-feldspar. Equant to elongate plagioclase
15 unzoned, euhed;al to subhedral and frequently partially
fnclosed by K-feldspars, more plagibclase or quartz.' It varies
1n size from 0.1 to 0.4 cm in lengﬁh and in compositiorn from
jﬁﬁlz-Anzo, but is preddminantly the more sodic. Pericline

and albite twinning are apparent, some forms exhibiting more

Complex twinning (Figures 2.10, 2.1;).

,ﬁ“artz‘is anhedral, irregular in form, around 2 mm in diameter
within medium grained samples (70866}, 70868) and 0.5 - 1 m
in finer grained types (70850, 70852). In the medium grained
Samples quartz digplays extremely undulose extinction, deforma-

tion banding and some subgrain development. Quartz-quartz

L

g9rain boundaries are sutured and triple point junctions are
Present. 1Inclusions of euhedral unaltered biotite (¥ =8 =

Seep red brown,X=cream) up to 0.1 mm are very rare within

T T 1o

g o
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Figure 2.9: Equigranular biotite granite.
: {Scale bar = 4 cm).

Figure 2.10:

Interlocking'plaéioclase crystals
in equigranular biotite granite.
(70880, crossed nicols) .

837040
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quartz while plagioclase inclusions vary from abundant

(70880) to common (70866).

," 'lBiotites are dominantly anhedral, ragged crystals up to 2 mm
long. Rare biotite euhedra are coated by quartz and K-feldspar,

and contain dirty diffuse pleochroic halos. Anhedral biotites

Euhedral biotites are early in the paragenesis and heavily
altered to sericite, producing a "dirty" green-white pieo-

chroism. Later biotites may or may not show sericite altera-

. Topaz euhedra to anhedra grow up to 1 mm long frequentiy en-
crusting K-feldspar (Figure'2.13). Sericite alteration is wvari-
. able along ubiquitoué fractures in topaz, (Figure 2.14) which

?g' is usually partially or completely mantled by quartz. In one
8 slide (70880) a quartz-topaz_intergrowth terminates a euhedral

- topaz crystal.

sl o

: The rock becomes mildly porphyritic occasionally reflecting an
increase in the size of K-fledspar which grows as twinned,
anhedral grains from 5 mm up to 1.5 cm. Inclusions of plagio-

clase and quartz in the phenocrysts are abundant (70880).

L o | 837041
1

- -

~ sy -

Nwy

* |1



-

-
B

=g
N

oI

- T )

- 7
o,
B gl
" ek ua 3

T .
*

Figure 2.11:

' 837042

Q 2 mm

Equigranular biotite granite with micro-
perthitic K-feldspar, subhedral plagioclase
and irregular quartz with undulose extinc-
tion. (70866, crossed nicols).

Figure 2.12:

5¢cm

Equigranular biotite granite with biotite
growing on sericitized biotite, quartz
and plagioclase (bottom left) and guartz
growing on biotite (top right).

(70868, crossed nicols).

1
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o imm

Figure 2.,13: Euhedral fractured topaz (mantled
by quartz) growing on K-feldspar.
. (70867, crossed nicol).

S5cm

e > -] 2 mm

+Figure 2.14: Topaz with associated sericite altera-
tion along fractures. K-feldspar
encloses plagioclase and quartz.
(70866, crossed nicols).
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~2.2.5 Leucrocratic microgranites

837044

2.2.4 Quartz-feldspar porphory .

Hand Specimen

A well developed flow banding, extremely fine grained grouhd—
mass and'a green colour characterises this rock. The pheno—'
cryst content varies from almost absent to over 50 percent

of the rock (Figure 2.15). -

Thin Section

Equant—elongate'quaftz phenocrysts from d.z mm £tc 4 mm in
size display extremely undulose extinction with deformation
banding and subgrain development common features. Quartz
grains are occasionally overgrown by K-feldspar that has

been heavily altered to ser1c1te along fractures (Figure 2.16).
Patches of sericite, psuedomoprhlng a subhedral phenocryst,

again possibly K-feldspar, are frequent.

Flow banding is defined by traips of quartz phenocrysts 0.1 mm
to 0.5 mh in diameter, or by a difference in extinction of
-layers of the groundmass gquartz. The groundmass 1is extremely
fine grained and composed of quartz, and sericite where this

is an alteration product.

Hand Specimen

g

A

nE.
1
ba
i

Their characteristic light colour and fine to medium grainsize-

v oW .

e

serve to distinguish these rocks. Miarolytic cavities may be

b g

R s g

Present, irregqularly distributed throughout the rock (Figure

e

2.17).
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Figure 2.15: Altered guartz-feldspar porphory
with flow banding (70883, scale
bar = 4cm)

- [ 5cm
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Figure 2.16 : Altered quartz porphory in thin
gsection. K-feldspar coats qua¥tz
phenocrysts.. (70883 ,crossed nicols) .,
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Thin Section

Anhedral, K-feldspar, 2 mm to 4 mm in diameter is often
intergrown with quartz in a micrographic intergrowth.
Carlsbad twinning is rare in K-fledspar, whiéh also may

exhibit a microperthitic texture.

Quartz, as anhedral to interstitial grains from 1 mm to

4 mm in diameter displays mo@erate}y undulose extinction.

It is often micrographically interérown with plagioclase as
well as K-feldspar. Piagioclase of albite to oligoclase com-
position (An4 to an;, - Michel Levy ﬁethod) is subhedral to

anhedral in form and varies from 1 - 4 mm in length.

Rare biotites (pleochrois_m ¥ =f = red brownet = cream) are
elongate up to 3 mm, with no inclusions and rare pleochroic
halos. Biotites also occur within miarolytic cavities. They
occur as -equant clusters, ﬁp to 0.5 cm across, with quartz
and chlorite. These biotites do not show the deep red brown
Pleochroism of those described above, and plecchroic halos are

absent.

Radiating laths of muscovite have also been found in miarolytic

cavities, up to 0.8 cm 1ong. They are unaltered and very common

in some rocks (70873).
2.2.6 Aplites

Hand Specimen

The aplites are white coloured, sugary textured rocks which

often occur in hand specimen'only several centimetres wide.

Larger dykes may contain fragments of the granite they traversed

(Pigure 2.18).
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.Figure 2.17: Miarolytic cavities in a
"~ " leucocratic microgranite
(Scale bar = 4 cm, 70873)
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Figure 2.18: Fragments of adamellite in
an aplitic dyke
(Scale bar = 4 cm, .70853)
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Thin Section

The rock contains dominantly plag;oclase, K-feidspar and
guartz, the latter two components often accounting for 65

to BO‘percentféf its composition. All-components are an-
hedral and fine grained, typically 0.1 mm to 0.3 mm in size
(Figure 2.18). Inclusions of fihe grained plagioclase witﬁin
K-feldspér are frequent. Frégments of the host rock may be
incorpoerated into the dykes.as individual crystals with

similar size to the host minerals (70853).

Biotite is extremely rare, and when present may be secondary.
Alignment of elongate crystals parallel to the dyke wall gives

the rock a poorly defined flow foliation (Figure 2.19).-

2.2.7 . Pegmatites

a) Tourmaline Bearing Pegmatites

Hand Specimen

&hese pegmatites form as round, dark patches up to 20 ¢m in
diameter within the cordierite beafing granite on the Frome
River (Map Sheet 1). Large black tourmaline laths are irregu-

larly intergrown, with coarse K-Feldspar, plagioclase and

f quartz. The‘coarsefrérystals have grown on the inside of
©a cavity formed by the groundmass of the porphyritic biotite

© cordierite granite, which in the immediate vicinity of peg-

‘matite is rich in topaz which produces a light green colouration.

" Thin section

‘Euhedral laths of tourmaline up to 3 cm surround euhedral,

- ' ®longate, terminated K-Feldspar crystals up to 3 mm long

(Pigure 2.20). The K-feldspar contains no inclusions and does

¥
;
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not exhibit micrographic intergrowth with guartz. These

large grains have grown on a rock consisting .of plagioclase,
K~feldspar guartz and biotite from 0.2 to 3 mm. Plagioclase

(An4_12) is euhedral to anhedral aﬁd surrounded by anhedral

untwinned K-Feldspar or guartz.

The groundmass of the host granite in the immediate vicinity

of the pegmatite material contains pérthitic K-Feldspar.up

to 2 to 4 mm in diameter often éraphically intergrown with

quartz. Subhedral plagiociase of a siﬁilar size to K-feldspar

is inclusion free. Quartz up to 4 mm in size is anhedral,

equant to irregular in form and coated by topaz. Biotites -
uplﬁo 3 mm long are free of pleochroic halos and inclusions

and have a light brown-colourless pleochroismf Topaz is an-

hedral and.interstitial to therother_compcnents. "It is ' "ﬁ

heavily fractured and forms crystals up to 4 mm in size.

[N

b) Tourmaline Free Pegmatites

[l

Hand Specimen il

Coarse crystals of equant K-Feldspar, plagioclase and guartz

up to 2 cm across, occur as patches in the equigranular biotite _;é
granite up to 40 cm long. Individual patches in close proximity t“%
"to each other may be joined by an'irregular narrow pegmatite L
dyke. Muscovite is‘commonly_present.as laths up to 1 cm long. ‘
Thin Section

Large K-feldspars are graphically intergrown with quartz and J?;

disPlay a microperthitic texture. Albite up to 4 mm long is

. Subhedral in form and very occasionally graphically intergrown
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with quartz. Topaz up to 0.5 cm in diameter is heavily .

837051

lractures and grows on K-Feldspar. The feldsp'a:rs are dissec-
‘:d by extremely narrow sericite bearing microfractures and

y be locally incipiently altered to sericite.

l.2.8 Mafic Igneous Xenoliths .

land Specimen

unded inclusions of a mafic, igneous textured rock occur

ithin the porphyritic biotite adamellite (Figure 2.21}).
"hey are no larger than 5 cm in diameter and are in very

low abundance.

Thin Section

I‘he inclusions consist dominantly of quai:tz, plagibclase and
iotite (Figure 2.22). Plagioclase occurs as euhedral to
iubbedral unzoned crystals from 0.3 to 1.5 mm long and also

.as equ_ant.:,' euhedral, poorly zoned crystals from 2 to 3 mm
in d:{ameter.v Biotites _ére subhedra_l, ragged ci’ystals from
l0.3 to 1.0 mm long. They are free of inclusions, and
pPleochroic halos are very rare. Biotite pleochroism is
ldark brown .(J =8 ) to cream (oL)'. Quartz is anhedral, equant . | | P
lto interstitial in form, with straight to slightiy undulose
extinction, and surrounds biotites and plagioclase. Biotites

_are common inclusions in quartz. Very minor K-Feldspar is

interstitial to all other components of the rock. It is

inclusion free and untwinned.
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2.2.9 High-grade Regional Metamorphic Inclusions

Hand Specimen

l)ne example of this type of inclusion has been found, within
the f)orphyritic biotite adamellite and reflects the rarity |
£ these inclusions in these granifoids. The inclﬁsion is

.Z cm- across, black, fine to medium gralned, and eliptical

in shape. A foliation is very well defined. At one end the

linclusion—adamellite contact is diffuse|L (Figure 2.23).

t‘hin Section

Gneissic 1ayéring is defined by biotite and cordierite rich

Ilayers distinct from those layers containing plagioclase

'(-feldspar and quai‘tz. . | |
iotites afe pleochroic deep réd brown (¥ =8 ) to cream (ot)

ind contain abundant’ pleochro_id. halos unrelated to any ob-

lserva.bl-e inclusions. Between bidtit'e layers a'.yﬁliow clay :

after cordierite is elongate parallel to the follata.on. In-

ll:lusions of hercyn:.te and silliminite within pseudomorphed

AT o

-

lcordlerlte are very common.

Equant) xenomorphic plagioclase (up to 1 mm), K-Feldspar (up
lO.'S mm} and guartz {up to 0.3 mm) cccur interstitially to
“blotites and between biotite rich layers. Felsic minerals

are subordinate to mafic minerals throughout the rock.

83705
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Figure 2.23: High grade metamorphic xenclith in
- porphyritic biotite adamellite
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Figure 2.24;

Xenolith (above) in
thin section.
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Porphyritic biotite admellite’

Porphyritic biotite cordierite granite

Equigranular hlotite granite

Average

K /P B Accessory
. 38.5 32.8 21.3 7.5 Ilmenite chlorite
35-40 30-40 15-15 4 4 Topaz, sericite
' cordierite

( 37 34 23 44 Topaz*
( 37 39 19 33 Topaz
(. 29 28 37 33 Topaz
{ 34 34 26 3.5 Topaz

+ F¥rom Groves, 1973

* 1l to 4% + sericite
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CHAPTER 2

PART B: SPATIAL AND TEMPORAL RELATIONSHIPS

2.3 TEMPORAL RELATIONSHIPS

Relative age relationships visible_between the granitoids are

in large part obscure. A sharp contact between the porphyri-

tic biotite cordierite granite and the porphyritic biotite

adamellite (Figure 2.25) crops out on the Wyniford River

{Map Sheet 1). Inciusions=of the former-granitoid are found
within the adamellite, showing the cordierite-bearing gfan—
ite is earlier. Similar inclusions within the adamellite
occur near the inferred contact'between the above mentioned
granitoids immediately north of-tﬁe upper Cotton Creék'(Map
Sheet 1). Further evidence for such-age relationships from
the Wyniford River contact is the presence-of.coarse pegmat-
itic material along the contact that has grown on the granite

from the adamellite melt.

Outcropping contacts between the equigranular biotite granite
and the other granitoids are scarce, but do occur on the Frome
River south of,the'Cream Creek Prospect. Here sharp contacts

occur between the equigranular granite and porphyritic granite.

" Interlayering of the two phases on'a scale of tens of centi-

metres is evident, and they are sepaiated by steeply dipping

curvilinear joints which may converge or run parallel to each

Other. Such structure may represent intrusion of magma into

another partially solidified rock. The equigranular biotite

granites on the regional scale are considered by Groves (1977)

to be the latest major intrusions in the area based on the

g,



Figure 2.25:
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LS

Sharp contact between the
porphyritic biotite cordierite
granite and the equigranular
biotite granite. Note xenoliths
of the granite groundmass within

adamellite.



outcrop pattern. They have also been dated by Cocker (1977)
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as later than adamellites and granodioriteé (based on both

87

biotite and —57 isochron ages); 'alfhough the biotites are

secondary, these dates agree closely with each other indicat-

Sr

ing that hydrothermal alteration closely-féllowed magmatism

(Cocker, 1977). On the basis of this evidence, equigranular

Ibiotite granites are taken as later than adamellites and

J‘and less commonly porphyritic biotite cordierite granite and

porphyritic granites.

Aplitic dykes commonly traverse porphy:itic biotite adamellite

équigranular biotite granite and are therefore later than

these granitoids.

2.4 GRANITQID CONFIGURATIONS

Interpretation of the geometrical relationships between

l granitoids is based on the following observations between

' topographic contours and contact relationships (Map Sheet 1):

The contacts between porphyritic biotite adamellite
and porphyritic biotite cordierite granite cut the.

contours at high angles and therefore are'steep.' An
exceptién to this relationship is the contact around

Emu Hill which follows contours and is heorizontal.

Cohtacts hetween porthritic biotite adamellite and
equigranular biotite granite both crosscut and follow
cantours in different parts 6f the area. Around
ﬁasher Hill and Emu Hill and to the northeast of
Masher Hill conta;ts closely follow contours and are

hence subhorizontal. Further to the west of the area

83705
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and south of Emu Hill steeply dipping contacts

cut contours at a high angle.

® The porphyritic biotite cordierite granites and
the equigranular biotite granite contact around
Cream Creek is interpreted as Béing steep (as this
contact crosses contours).
e Leucocratic phases are observed in outcrop to be ;
. . s i

steeply dipping, the one exception being a shallow- : v
ly dipping sheet overlain by adamellite in the

upper section of Cross Creek.

2.4.1 Summary and Interpretation

In the western part of the area, contacts are dominantly sub-
Ihorizontal, as opposed to the east where they are relatively
steep. Contacts between the earlier cordierite bearing granite

and the adamellite are nearly always steep, with the exception

being the Emu Hill contact which is flat-lying.

-~ .
The eastern horizontal contacts are in accord with the relative-

ly flat-lying sheet of equigranular biotite granite intrusive

‘into porphyritic adamellite (cross section A-A). The upper
contact is around Masher Hill and the lower contact around 'F
Cotton Creek to the north. In the wést of the area the steep
contacts are inferred to represent the flanks of irregularities
in the upper coﬁtact of the sheet producing "highs" and
"troughs". It must be noted, however, that these steep con- -
tacts mﬁy continue at depth, rather than flattening out into |

a sheet as shown on the cfoss section, as is postulated for

the contacts at the Anchor Mine (Groves, 1973).
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l CHAPTER 3
l - MINERALIZATION AND ALTERATION
l3 .1 INTRODUCTION

Inlteration is here considered as any post-magmatic adjﬁstments
in mineralogy owing to chemical reaction between magmatic hydro-
ermal or meteoric hydrothermai fluids and the granitoids.
he identificatidn of alteration relies on textural criteria

and the recognition of alteration products.
l3. 2 REGIONAL ALTERATION

I3.2.l Silicification_

Isilicification occurs in all major rock units although‘ it is
a relatively minor alteration feature in the porphyritic bio-~
tite adamellite and the equigranular biotite granite. Within

lthe former rock type silicification is reflected in the intro-

duction of guartz along Carlsbad twin planes and grain boundar- :f::i,si'*f 3

Iies of K~feldspar while within the equigran_ular. biotite granite
it is manifest in the form of guartz infiltration along topaz-

K~feldspar grain boundaries.

The porphyritic biotite cordierite granite shows frequent silici-
Ification in the form of consistent quartz introduction along

the Carlsbad twin pianes and cleavage within the K~feldspar
!phenocrysts {(Figure 3.1} of this granite. Inclusions within K-

feldspar phenocrysts are often mantled by quartz that has en-

Ci‘oached along the inclusion-phenocryst grain boundaries

(Figure 3.2). Linear. trains of quartz within these phenocrysts

are related to observable K-feldspar fractures.
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3.2.2 Albitization

Albitization is restricted to the equigranulaf-biotite gran-

is best developed in this granite immediately west of Masher
Hill (Map Sheet 1, slides 70865 to 70868). Albitization is
recognised by the irregular precipitation of sodic plagioclase

-along K-feldspar grain boundaries and twin planes (Figure 3.3).

[
§I ite in which it varies in its development. Such alteration
l Occasionally this interstitial plagioclase is linked to coarse

microperthite 'within K-feldspar indicating that at least some

microperthite may be secondary (Figure 3.4).

3.2.3 Sericitization

Sericitization is the most common alteration within all the
rocks studied. The description of seritization is discussed

below for each individuzal rock type.

Within the porphyritic biotite adamellite extremely-fine grained

sericite replaces plagioclase along cleavage. The most heavily

'::altered\pgrts of the crystals are the—cores. where extreme al-
teration may obSCure‘twinning.' The alteration is variable;
some plagioclase are incipient to moderately sericitized while
?"others are pervasively altered. K—feldspars are unaltered

apart from a dusting by clays, and biotites are also unsericit-

ized.

3.2.3,2 Equigranular biotite granite
The plagioclase of the equigranular biotite granite is gener-

ally no more than 10 to 15 percent sericitized with the altera-

3.2.3.1 Porphyritic biotite acdamellite : , ' : }‘ﬁg
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Iunaltered to moderately (approximai:ely‘ 50 percent) altered
lexists. Although no zoning is appa.rent, the cores of the ‘plagio-
clase are the most, and oftén the only sericitized sections of

lthe crystals. Euhedral to s'ﬁbhedral biotites are completely

laltered along cleavage while later biotites interstitial to K-
feldspar and quartz vary from completely altered to unaltered. _'- f

.’I'épaz is var_iab).y sericitized along fractures and often has a ?”

reaction rim of sericite.

3.2.3.3 Po;phy;itic biotite cordierite_grénite
lPlagioc;lase phenoﬁrysts of the porphyritic biotite cordierite
granite are intensely altered to fine grainéd sericite, t‘he »§
lintensity of this alteration decreasing from core to margin.
lThe groundmass plagioclase has remained unaltered, while pri-
mary biotites are completely altered to sericite along cleavage
Itraces. Sericite often occurs along the groundmass guartz-

IK—-feldspér grain boundaries when these minerals are graphically

intergrown.

"-’:IE’&‘:AL..AE:‘-
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l3.2. 3.4 Leucrocratic microgranite
@Within the leucocratic microgranites, sericitization adjacent

~to miarolytic cavities is common. Here again, plagioclase is

altered-along’ cleavage' traces, biotites however, are unaltered.

3.2.4 Secondary Biotites

Secondary biotites are recognised by their light tan - colour-

less pleochroism, lack of pleochroic halos and lateness in the

R Ea

Paragenesis. Within the biotite cordierite granite they occur
intérstitially to ciuartz (Figure 3.4) and as overgrowths on

later biotites.




=& A -

837063




F

}{
&
t

Flgure 3.3:

Introduction of albite
along K-feldspar grain
boundaries.

(70865, crossed nicols)

2 mm

e 5 cm |

Figure 3.4:

Albitization of the
equigranular biotite.
granite. Note replace-
ment perthmites connected
to intersticial "albite".

70867, crossed nicols)

Q mm
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ILecondary biotites similarly occur within the equingfanular
IFiotite granite where they may also form equant aggregates

up to 3 mm across representing miarolytic cavities (70880).

w
.
(PN

FRACTURE CONTROLLED ALTERATION

3.3.1 Sericite Alteration

Sericite alteration is associated with the following vein types:

(i) Veinlets of very fine grained sericite associated R -k
with replacement fourite, are present in rocks
cropping ouf along the Frome River and Upper Cotton
Creek (Map Sheet 1). The alteration occurs within
the equigranular biotite granite and porphyritic
bidtite granite and is characterised in hénd speci-
men by fhe light green colour and irregular trav-

erse of the veinlet across the rock.

In thin section the veinlets are discontinuous TR

lensoidal features often pinching and swelling,

crosscutting feldspars (Figure 3.5), and either

crosscutting or circumnavigatihg quartz crystals.

At the widest they are 0.2 mm in width; however,

they have often split into many smaller veinlets
which run roughly parallel to one another, or
emanate through host minerals perpendicular to

the main veinlet.

The veinlets contain dominantly sericite with some
quartz as vein fill, and possibly as wall rock

fragments, with minor flourite. Flourite also e Rt
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replaces plagioclase and biotite to a limited

extent (Figure 3.6). Biotite is completely

altered to sericite in proximity to the veinlets,

while plagioclase undergoes little or no serici-

tization. K-feldspar remains unaltered.

Fine, black linear veinlets of sericite occur
within the porphyritic biotite cordierite granite
(Figure 3.7) at locations on the Wyniford River,
Cotton Creek and the Frome River kMap Sheet 1).
They are not widespread throughout the rack

unit, but rather occur patchily grouped together
within single outcrops, crosscutting or

running parallel to one another. They trend

‘parallel or subparallel to major joint patﬁerns

in the area.

~In thin section an infill of muscovite or a musco-

vite selvedge (Figure 3.8) up to 0.2 mm in width
is typical of these veinlets; themselves up to 0.2 mm
in width. The fractures are well defined and linear

when crosscutting phenocrysts, but generally become

diffuse when crosscutting the groundmass, while

others-traverse it with particularly sharp boundaries.
Cordie;ite is coﬁpietely altéred to muscovite in
proxiﬁityvto.these ve;hlets, while biotites are
completely altered to a fine sericite,‘green in plane
polarised light, similar to the sericite infill of
type (i) veinlets. Plagioclase even when fractured
by this veining, is only slightlf sericitized or

entirely unsericitized. K-feldspar is also unaltered.

—_—
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o _ 2 mm

Figure 3.5: Early post-magmatic sericite

' veinlet with associated flourite
alteration. Note fragmented, un-

" altered plagioclase and irregular
flourite. (70886, crossed nicols):

Co 5cm o
= =]
o
s
o
E_I,',-
.
|
o
° 2 myy :
Figure 3.6: Flourite alﬁering partially sericitised o

plagioclase and biotite (70887, crossed L

nicols). ’ j
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In slide 70849 (Figure 3.8) a set of such veinlets

crosscut one another with'aiperpendicular inter-

section. The later set has begn re-opened and

fluid reintroduced depositing what may have been

a sulphide on the earlier selvedge mica. This

is not a common feature and may be related to

mineralisation at the nearby Cream Creek Prospect.

Outcrop observation suggests that these veinlets
do not continue for more than several metres, and
probably begin and end diffusely within the ground-

mass as noted above.

The third type of whitg—ﬁica bearing veinlet, in
which a dark gre? alterafioh.envelope 2 to 4 cm
wide su;roupés the centre iine,'is particularly
distinctive (Figure 3;95. Sucﬁ'alteration can be
fbund on the Cross Creek-rbadgrthe Cream Creek
track, the Wyniford River and'the'Upﬁer Cotton Creek
(Map Sheet 1). It crosscuts porphyritic biotite
adamellite, porphyfitic biotite cordierite micrq—
granite and leucrocratic microgranite. The vein-
lets parallel.frequent jointing in thé host and the
only veining of this kind fquhd in outcrop (Cotton
Creek) parallels'a common régiohal jointing (3150)

and has a vertical dip.

In thin section (Figure 3.10) an almost continuous

miscovite selvedge up. to O;S-mm thick occurs on

both sides of the veinléts,'which range in width
from 1 mm to 0.2 mm, where a gquartz crystal has

been fractured and traversed. The éélvedge

8




Figure 3.7:
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Sericite veinlets dissecting and pinking
K-fledspar phenocrysts in prophyritic
biotite cordierite granite (70849, scale
bar = 4 cm). - '

Figure 3.8

5cm : .
] o 2 mm

Veinlets intersticial, and crosscutting
groundmass minerals, ( also crosscutting
a quartz phenocryst} with sericite selvedge.
The veinlet running left to right has been
- crosscut by the veinlet running vertically.
The vertical veinlet has been re-opened, and
alters a biotite it has dissected, to sericite.
(70849, crossed nicols).
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Figure 3.9: Sericite alteration envelope around

a sericite veinlet crosscutting poxrphyritic
biotite adamellite (70840).
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Qe - 2 mm

Figure 3.10: Sericite veinlet and alteration in thin
section. Plagioclase and biotite are
completely altered to sericite. K-feldspar
{bottom left) is only partially altered.
(70842, crossed nicols).
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muscovite is elongate parallel to the vein wall
and encrustsrsericite that has replaced the wall

rock minerals.

Plagioclase is completely alte?ed to sericite
within 2 mm on either side of the veinlet. From

2 mm to 8 mm away from tﬁe veinlet centre line
plagioclase sericitization varies from complete

to approximately 25 percent altered. From 8 mm
onward away from the vein centre line plagioclase
cores are heavily altered‘to a fine grained seric-
ite similar to that noted in the porphyritic biot~

ite adamellite in Section 3.2.3.1.

Biotites are altered to a green clay material
and sericite within approximately 1.8 cm of the
veinlet, where unaltered biotites suddenly appear.

Altered biotites are green to‘brown_in plane polar-

ised light and are associated with an 6paque,

possibly ilmenite. Whether‘o; not the clay replaces
sericite is obscure. K-feldspar is quite stable

regardless of its proximity to the veinlet; however

"2 mm of the centre line it has started toc alter, the

grain boundaries being heavily embayed by sericite.

Micro fractures, extending into the wall rock roughly

perpendicular to the veinlets maf serve to reinforce
the alteration, as evidenced by the fact that these
microfractures pinch out at the same distance from
the veinlet cenfre line as fhe alteration envelope

- e

boundary.
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Quartz veins up to 1 cm wide may produce a
sericite alteration envelope similar to that
described above for tyée (iidi) veinléts. The
alteration envelope, however, is a great deal
wider (Figure 3.11) and the alteration more
pervasive. Examples of this alteration occur
as float around the Cross Creek road, the FB

Lode and the Cream Creek track.

The veins consist dominantly of anhedral
guartz with intense undulose extinction. Radiat-

ing muscovite laths fill open spaces, growing on

"and interstitially to the quartz, or along frac- -

tures within»it{

Within the aiteration enveiope biotites h&ve
heen altered to a green or brown clay and
ééricite, which sometimes surrounds anhedral
tourmaline grains up to 0.5 mm in diameter.

Both K-feldspar and plagiociase are absent with-
in approximately 2.to 3 cm either side of the
vein centreline, after which K—feldspar remains

at least partially unaltered.

Around the boundary of the alteration halo (the
boundary is here taken as the few millimetres over
which the dark grey aréa_terminates in hand
specimen). X-~feldspar is uﬁaltered, while plagio-
clase is at least approximately 60 percent serici-
tized along cleavage traces and biotite is completé—

ly altered to sericite and clays (Figure 3.12)}.
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Figure 3.11:

Quartz vein with associated sericite
alteration envelope crosscutting
porphyitic biotite adamellite.

{(Scale bar = 4 cm) (70854, crossed nicols)
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Figure 3.12:
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Thin section of area A in Figure
Plagioclase and biotites are altered
to sericite along cleavage. K-felspar
is mostly unaltered (70854, crossed
nicols).
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Minor chlorite psuedomorphing biotite is present
ihmediately optside the alteration halo, however
the presence of chlorite'in rocks not experienc-
ing this type of sericite alteration obscures

its relationship to the alteration described above.
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3.2 Silicifagtion

T

=)

troduction of quartz into the host rock is related to vein

= es {iii) an_d Iv) above. In hand specimen irregular elon-
-ate quartz grains are observed to extend from the veins into
e wall rock. The lack of inclusions within QUartz grains
closed by the alteration envelope may be evidence of their
Econdary nature; howevet, many primary quartz grains'within

1 potential hosts are reiatively inclusion free and this is

~t diagnostic.
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Vein Type Type Type Type
Type (i) ' (ii) (iii) (iv)
'Cordierite+ No contact X No contact No contact
MINERALS IN Biotite X X X X
PROXIMITY Plagioclase - ' - X X
TO ' ' ' o o
K-feldspar - e Minor R
VEIN : o ' alteration
Quartez - ' - - - :
- ACCESSORY Flourite . N | Tourmaling
ALTERATION
PRODUCTS

% = altered
- = unaltered
the alteration is probably of pinnite psuedémorphing cordierite.
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'3. 3.3 Mineralization

l3 .3.3.1 Introduction

lThe style of mineralization asscciated with the Blue Tier
Batholith granitoids has been previously described by Groves

l(1973) as greisenization.

lThe term greisen, however, has long been associated with
lmany different st'yles of tin mineraliiat‘ion and is used
here prefixed with the main alteration assemblages {(Sheherba,
1970). It should be noted that this does not necessarily
imply greisenization in the sense of Taylor (1979, p. 182)

-~ and is used in a purely descriptive sense.
3.3.3.2 Alteration assemblages related to Mineralization

Extreme sericite alteration related to increésed muscovite
and gquartz veining of types (iii) and (iv) (cf Séction 3)
results in the pefvasive alteration of the K-Feldspar,
plagioclase and biotite over a large area (see Groves and
Taylor, 1973). The texture of the original granite is com-
Pletely destroyed'(Figure 3.13), p;oducing a grey rock mainly
composed of quarté, séricite and muscovite with accessory
_ tourmaline, cassiterite, and possibly wolframite. Rbcks of
this type crop out on Cross Creek Road and around the Cream
Creek Prospect (Map‘sheet 1). The cassiterite bearing

samples described below are from the Mt. Paris Mass.

In thin section, anhedral to subhedral quartz up to 5 mm in
diameter has straight to moderately undulose extinction. In-
clusions of sericite are common. Sericite surrounds quartz,

and accessories when they are present and may increase in
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size'up to 0.5 mm, these larger crystals occurring as radia-
ting laths or elongate trains delineating the initial veinlet
which produced the alteration. Accessory cassiterite (Figure
3.14) is eqﬁant, anhedral to subhedral; up to 1 cm in size

with well developed sector zoning and knee twinning. Small

euhedral tourmaline laths-up to 0.5 mm in length are surrounded

by sericite or quartz. Bladgs of an opague mineral, possibly
wolframite, up to 0.5 mm are present in the vicinity of
cassiterite crystals. Samples of quartz-sericite greisen
from Cross Creek Road (Map Sheet 1, 70840) contain quartz,
sericite, minor clay after biotite, and heamatite probably
replacing a sulphide (chalcopy;ite; bornité and molybdenite
are all accessory'sulphiaes at the Ahchor'Mine)., Figure 3.15

summarizes the vein types associated with mineralization.
3.3.3.2 style of Mineralization

The style of deposits showing economic significance in the

region mest closely resembles greisen-style mineralization;

however, significant differences are apparent. Accordihg to
Taylor (1979), greisenization is characterized by intense
.alterati;n of the encldsing rocks, abundant formation of
topaz,"flourite, cassiterite and ffequen;ly associated wolf-
ramite. Common accessories may include bismuthite, moly-
bdenite, arsencpyrite, tantolite, columbite and minerals of
uranium and copper. The deposits cohsist of regular qﬁartz

veins and stockworks.

The major discrepancies between this description and the
alteration within the Blue Tier Batholjth granitoids are as

follows:

R
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'Figure 3.13: Quartz-sericite greisen with accessory
: cassiterite and tourmaline (70897)
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Figure 3.14: Twinned cassiterite in quartz-sericite
(tourmaline) "greisen" from Mt. Paris
Mass. The ne