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SUMMARY

In March, 1983 Amax Australia (Operations) Pty. Limited
entered into a joint venture agreement with Cornwall Coal

Company N.L., title holders of E.L. No. 7/78. Under the
agreement, Amax was to test the potential of ~assiterite

mineralisation located in quartz-cassiterite sheeted
veining at Glenair prospect and in the greisenous lodes at
the Oyke Lode prospect.

The work programme included costeaning across mineralised
lodes at both prospects, gridded soil and bedrock geo­
chemistry, geological mapping and rock chip geochemistry.

In addition to the above a reconnaissance stream sediment
survey, augmented by rock chip sampling where appropriate
was undertaken with the wider E.L. to prospect the
sediments for additional Glenair style mineralisation
and/or greisen mineralisation associated with shallowly
intruded granites •

Results of the work programme indicate that the originally
located quartz-cassiterite sheeted vein system is one of 5
subvertical fracture-vein systems that trend east-west
across the Glenair property. Typically they are less
than one metre in width and sporadic in outcrop.

Only the quartz-cassiterite sheeted veins contain
significant cassiterite mineralisation.
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Host rock is a silicified and tourmalinised quartz
sandstone that is veined over 0.6m thickness by numerous
3mm wide parallel quartzveinlets spaced, on average, 6mm
apart. The veinlets contain cassiterite mineralisation.

The sheeted veins grade 0.28% Sn across a sample width of
2m over an 18m strike length. Best grade is 0.38% Sn
across a 1m width. Geochemistry and costeaning indicate
that the mineralised sheeted veining does not have any
strike continuity beyond 18m and that no other area of
similar mineralisation occurs within the Glenair prospect.

Minor opaque oxides and rare zircon, apatite and topaz are
present. No sulphide accompanies the cassiterite.

At the Dyke Lode prospect the work programme has indicted
that the better grades of tin mineralisation are confined
to two siliceous lodes trending 2790

- 2880 magnetic.
These range in grade from 0.34% - 0.52% Sn over a maximum
2m width. The lodes occur in, and are separated by,
approximately 60m of a silicified greisenised Quartz
porphyry. Grades within this greisen are elevated above
background although still substantially lower than the
lode grades.

Within the wider area of the district, additional east-west
fracture-vein systems are located; two of which may be
continuous into the Glenair prospect. These are similar
in expression to those at Glenair viz. fractures filled by
tourmaline and/or quartz-tourmaline veining ~ breccia
textures. In granite these fractures are characterised
by green tourmaline, tourmalinised granite selvedges and
associated greisenisation.
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Two occurrences of tourmalinite indicate the concentration
of tourmaline and quartz in apical positions of recently
exposed granite. Minor cassiterite mineralisation occurs
in narrow siliceous and greinsenised fractures within the
tourmalinite.

Forty-four stream sediment geochemical samples collected
from tributaries of the st. Pauls River returned 2
anomalous Sn values. Follow-up work located weakly
greinsenised granite confined to narrow fracture systems.
While up to 0.67% Sn as cassiterite is associated with the
greisenisation, its limited occurrence indicated further
work was not warranted in the areas.

The district's fracture systems do not contain significant
cassiterite mineralisation. Visible sulphide is absent.
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CONCLUSIONS

The St. Pauls District possesses a number of weak though
persistent fracture-vein systems that are strongly east­
west structurally controlled. These fracture-vein
systems have served to channel the boron-silica
metasomatism and greinenisation within .the granite and
overlying sediments. Cassiterite mineralisation is
associated with these alterations.

At Glenair prospect one of the five recognised fracture­
vein systems contains cassiterite in narrow quartz sheeted
veins. Best result is 0.38% Sn across one metre in the
velnlng. The narrow width of the system coupled with
lack of strike extension indicates the mineralisation to
be areally limited and lacking in economic potential.

At the Dyke Lode prospect the two lodes contain sample
values up to 0.52% Sn. Greinsenised granodiorite between
the lodes contains much lower tin values. Thus, the
prospect has little potential for a low grade - large
tonnage mining operation.

Assessment of the Exploration Licence outside the prospect
areas indicates-that the current economic potential for
tin is low.

On the basis of the above conclusions it is recommended
that Amax withdraw from exploration of E.L. 7/78.
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1. INTRODUCTION

In March, 1983 Amax Australia (Operations) Pty. Limited
entered into a joint venture agreement with Cornwall Coal
Company N.L., title holders of E.L. No. 7/i8.

/_..

I

I .

•

•

The terms of the agreement committed Amax to an expenditure
of $20,000 over an initial three month period, at the end
of which time Amax would have the option to withdraw from
the agreement. Total expenditure of $280,000 at the end
of a two year period would earn Amax a 51% interest in the
licence.

Amax was approached by Cornwall Coal in mid 1982 with a
view to joint venturing its interest in E.L. No. 7/78
which covers the main portion of St. Pauls tin field.

Initial visits by Amax personnel, R.J. Yeates and A.I.A.
Stewart in August, 1982 indicated that several prospects
could hold good potential for cassiterite mineralisation
of a sufficient grade and size to be of interest to Amax.
These were the quartz-cassiterite sheeted veins at the
Glenair prospect and the greisenous lodes at the Dyke Lode
prospect.

The major thrust of the proposed work programme was to
test the strength and extent of cassiterite mineralisation
at both prospects by means of detailed geological mapping,
costeaning, rock chip and soil auger geochemistry.

An ancillary concern was to prospect the sedimentary rocks
east of Glenair to Royal George for possible leakage
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1. (Cont)

mineralisation indicative of shallowly intruded granite
cupolas and associated sheeted vein and/or greisen tin
mineralisation. A reconnaissance programme incorporating
stream sediment and rock chip geochemistry, joint and
fracture analysis was proposed for this latter area •

• 1.1 Location and Access

The Licence area comprising about 121sq.km. is
approximately located at longitude 1470 44' east
and 41 0 49' south and is situated 15kms east of the
township of Avoca, N.E. Tasmania. Avoca is accessed
via the Midland and Esk Highways and lies some BOkms
south-east of Launceston.

The area of interest within the Exploration Licence
is confined to the st. Pauls River Valley which is
serviced by a sealed road from Avoca. Fenceline
and forestry tracks provide good access through the
Exploration Licence.

1.2 Climate, Vegetation, Physiography

most of eastern Tasmania, the St.
enjoys a termperate climate which

work to be carried out throughout most
The summer months extend from November

mean temperature rising to 20 0 C in
a low of lOoC during the winterJanuary from

months.

In common with
Pauls Oistrict
enaoles field
of the year.
to March with
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1.2 (Cont)

Average annual rainfall is approximately 49Dmm and
is fairly evenly distributed throughout the year,
though July-August are the wettest months, recording
a mean of 95mm for the two months.

Within the district, landform is -dominated by rugged
topography developed on erosion resistent Jurassic
dolerite that caps the mountain ranges of the st.
Pauls River Valley. These flat-topped ranges are
peaked by Mt. St. Peter and St. Pauls Done (lD27m
a.s.l.) to the north of the river valley. The
river has been entrenched along a line of faulting
since Mesozoic time and was further widened by
glacial action during the Pleistocene. Today, its
alluvial flats and slopes have been largely cleared
of the original vegetation and are turned over to
cattle and sheep grazing. The vegetation of the
flanking ranges is mainly sclerophyll or eucalypt
forest, with small areas of dense forest confined to
the gullies draining southward and northward into
the st. Pauls River.
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2. EXPLORATION ANO MINING INDUSTRY
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The St. Pauls tin field has been the centre of m1n1ng and
exploration activity since 1828 when Jim Cowrie is
reported to have found tin ore in the Brookstead area.
If authentic, this report represents the first recorded
occurrence of tin in Australasia. Serious attempts to
exploit the tin potential of the field did not commence
until 1891 when the greisen lodes on Mount Montgomery
adjacent to Brookstead Creek were mined. Thirty-eight
tonnes of concentrate were obtained from 1300 tonnes of
ore material. The alluvial grounds of Brookstead Creek
and nearby Baileys Marsh Creek were also sluiced. Records
existing for Baileys Marsh Creek indicate over 8 tonnes of
ore were produced from this creek. However, subsequent
endeavours to prove up substantial tonnages failed and
interest lapsed in the property.

!
L..

The rich tin greisen lodes at the Royal George Mine were
discovered at this time and were developed by open-cut and

.. underground methods until the mine's closure in 1922 when
economic reserves ran out. Between 1911 to 1922 approx­
imately 170,000 tonnes of ore were produced at an average
0.65% Sn grade

During the period 1958 to 1970, Cornwall Coal, B.H.P. and
the Mines Department, variously initiated diamond drilling
programmes (totalling 16 holes) to test for tin grades at
depth and along strike from the Royal George Mine. In
1979 C.R.A.E. took an interest in the area and, under a
joint venture agreement with Cornwall Coal, completed in
1981 an exploration programme which comprised geophysical
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traverses and a single drill hole at the Royal George
Mine. On the basis of data obtained from the above,
activity reserves are estimated at a maximum of 1.7
million tonnes @ 0.34% Sn. C.R.A.E. also considered that
the Dyke Lode was one of the few prospects in the E.L.
worthy of drilling •
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3. REGIONAL GEOLOGY
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Over much of north-eastern Tasmania the Mathinna Beds, a
monotonous succession of deep water quartz-wacke, argill­
aceous siltstone and minor slate of Siluro-Devonian age,
forms the basement rocks in the region. Graded units and
small scale slumping suggest a turbidity current origin
for the coarser deposits. In'the St. Pauls District the
Mathinna Beds are exposed in a window in Permian to
Jurassic sediments along the flanks of the St. Pauls River
and have been intruded by upper Devonian adamellite-granite
which crops out in the Royal George and Storey Creek areas
(Figure 1).

Both stocks are southern members of the Ben Lomond
Batholith. Regional gravity suggests that the stocks
form a single body below some 3km of sediment tha~ infills
the South Esk Valley near Avoca. (Leaman & Richardson,
1981) .

Unconformably overlying sediments and adamellite-granite
is a Permo-Carboniferous seque~ce comprising arkose, grit,

sandstone and fossiliferous mudstone. Jurassic dolerite
was intruded as sills and dykes inio the Permo-Carbonifer­
ous sediments concurrent with an episode of major tensional
faulting and now effectively forms the uppermost cover for
most of the region. Extensive basalt flows during the
Tertiary occurred in response to further tensional
faulting. Only remnants now remain in the South Esk and
St. Pauls Valleys. Surficial deposits of alluvium and
dolerite scree constitute the deposits of the Quaternary.
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4. PROSPECT EVALUATION

4.1 Glenair Prospect
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4.1.1 Geology

The Glenair tin prospect is situated in the
foothills north of the st. Pauls River, near
Glenair Homestead. Though Mines Department
records do not indicate any mining activity,
a system of fissures is mapped in the
prospect area in Geol. Survey Bulletin No.
40 (1929). From conversations with the
local residents there appears to have been
in the past a prominent outcrop carrying
visible cassiterite at the site of the
present costeans. This outcrop is no
longer visible having been bulldozed during
timber clearing for grazing purposes.

Interest in the prospect stemmed from the
recognition of quartz-cassiterite sheeted
veining in the bulldozed rubble and the
location of quartz-tourmaline breccia areas
immediately to the north west. Initial
sampling of the sheeted veins and breccia
rocks recorded up to 3.45% Sn and 0.26% Sn,
respectively.

The prospect was mapped over a 600m x 600m
area on a 1:500 scale across 50m grid lines.
Outcrop is poor and is restricted to costeans
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contructed during the present programme and
to scattered areas of blocky sub-outcrop
rubble and boulders. Rock types present
are fine grained quartz-sandstones and
interbedded argillaceous sandstone, silt­
stones and shales of the Mathinna Beds.
Bedding within the prospect trends northwest
and dips to the south .

Rock chip sampling and soil sampling over
grid lines were employed to test the
mineralisation within the prospect area.
Relevant data is shown on Plates 1 - 4.
Geochemical results are tabled in Appendices
1 - 3. Petrography of selected rocks are
described in Appendix 5.

Vein-Fracture System

Five vein-fracture systems trend east-west
across the property and are of narrow width
and sporadic outcrop. Only one system
(located at grid co-ordinate 1280N) can be
traced more or less continuously through the
prospect. Several of the fracture-vein
systems though, appear persistent along
strike extensions on a district scale. The
vein-fracture systems are widely spaced, of
the order of 200m apart, and vary in width
from O.3m to 2m.
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Vein-Fracture System (cont)

Typically they are characterised variously
by tourmalinised fractures, sheeted quartz
veining, and by quartz-tourmaline veined and
brecciated rock. Also characteristic is an
increase in density of fractures Bcm - 14cm
apart to 2cm - 4cm apart as the system is
approached; reducing to less than 2cm apart
within the fracture-vein system.

i) Fractures

The fractures are sub-paralled to
anastomosing in form and are finely
lined by black tourmaline. A variation
on this occurs where tourmaline is
absent and the rock is characterised by
tight 'dry' fractures. Fractures are
on average 2cm apart. Strong local
fracturing can produce a weak 'dice'
brecciation in which silicified angular
blocks show only dilation displacement
relative to adjoining fragments
(Photograph 1).

This texture is the more common
structural expression of the east-west
fracture set and is usually a common
component in the other types of
vein-fracture systems within the
prospect.
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Photograph 1 - Hydraulic fracturing of earlier brecciated
and sealed rock and introduction of tourmaline
(rock width is Bern)
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ii) Quartz-Tourmaline Breccia Veins

The quartz-tourmaline breccia rock con­
sists of large, angular, massive black
tourmaline fragments cemented in a
coarsely crystalline and vughy quartz
matrix (Photograph 2). Elongate sili­
cified wallrock fragments in a matrix
of quartz and tourmaline can also be

seen in some rocks (Photograph 3).
The slab-like fragments illustrate

brecciation to be structurally
controlled by east-west fractures.

Further examples of brecciation are
shown in Photographs 4 and 5.

The brecciated rock is a light to dark
grey sandstone which was initially
silicified, fractured and veined by
tourmaline. The tourmalinised
fractures and veins, formed in the

stages prior to the main episode of
brecciation, were then fragmented and

infilled by quartz. A silica veining

phase which was largely devoid of
associated tourmaline then followed
(Photograph 6).

The operative process is probably one of

hydraulic rupture of the sediments by
boron-rich fluid in much the same manner

as described by Allman-Ward et al (1982).
The texture in photograph 3 may indeed
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Photograph 2 Massive black tourmaline fragments cemented
by coarse crystalline and vughy quartz
(scale at bottom of photograph is in inches

,-

,
1•._.

Photograph 3 - Quartz tourmaline vein breccia rock showing
slabbing along parallel fractures by a matrix
of comminuted quartz and tourmaline aggregate,
and brecciation and infilAing by vughy quartz.
The hostrock is silicified
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Photograph 4 - Quartz tourmaline vein breccia with silicified
fragments cemented by a matrix of tourmaline
and comminutes silicified fragments

Photograph 5 - Intense parallel fracturing and introduction
of tourmaline to produce well broken texture
and slivers of wall rock in the matrix
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Photograph 6 - Open space textures shown by quartz which
has infilled fractures devoid of tourmaline
but for thin selvedges on the margins of
the quartz veins (width of central vein
is about 1. Scm)

521023
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ii) (Cont)

suggest there was a stage of precip­
itation and growth of quartz and
tourmaline which broke away slab-like
fragments prior to the introduction of
quartz.

Two areas of quartz-tourmaline breccia
rock at grid locations 740E/1130N and
685E/1345N (Plate 1) occur in the
prospect area, both west of Glenair
Creek. Both comprise float or sub­
outcrop which directly derive from
underlying rock. Within the limits of
outcrop exposure maximum widths of the
breccia veins are estimated between
0.3m - 0.6m. The breccia veins are
not persistent along strike and usually
narrow into systems of anastomosing
tourmaline filled fractures.

However, outcrop at 1180E/1240N lying
eastward along strike from locality
740E/ll30N may be part of the same
fracture system. Here small scale
breccia textures are dominant.
Heavily tourmaline-spotted, well
cleaved argillaceous sandstone and
hornfelsic blocky rock fragments are
commonly well fractured and lined by
tourmaline. Fractures are 8cm - 12cm
apart.
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ii) (Cont)

Adjacent to this loation are small
areas of abundant white quartz scree
perhaps belonging to the same fracture
system. The quartz is opaque, irreg­
ularly fractured and usually coarsely
crystalline. A few fragments show
terminated quartz crystals between 5mm
to 4cm long occupying vughs. Quartz
veins are lcm - 2cm wide. It is most
likely that the size of the areas of
quartz float are disproportionate to
the possible in situ extent of quartz
veining, a result of the well fractured
nature of the rock.

Rock chip sampling of the above rock
types-did not indicate significant
cassiterite mineralisation.

iii) Quartz Vein System

A vein-fracture system at grid location
l049E/1280N comprises 7 tourmaline-lined
quartz veins over a width of 60cm. The
2cm wide white opaque quartz occurs in
a pinkish-white saccharoidal silicified
sandstone. Margins with the sandstone
are sharp but irregular and some of the
veins are cross-cutting in form.
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iii) (Cont)

Orientation of the veins is 070 0

strike and dip 70 0 N. Tourmaline
joint planes are noticeably absent in
the more silicified parts of the
sandstone.

The fracture system can be traced
sporadically westward along a strike
line of 70 0 _90 0 magnetic and is
characterised variously by coarse vughy
quartz vein float with associated minor
brecciation textures along much of its
exposure. At location 820E/1260N it
occurs as irregular quartz veining
hosted by a weakly silicified granular
quartzite in which tourmaline is notably
absent. Average vein width is 2cm and
vein density is 20% (6 veins/60cm).

iv) Quartz-Cassiterite Sheeted Veins

Quartz-cassiterite sheeted veins are
exposed in the costeans and represent
one of the five vein-fracture systems
recognised on the property. Rock chip
sampling over one metre intervals
indicates the sheeted veins to average
0.28% Sn over a 2m sample width and
extend for 18m across two costeans, but
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iv) (Cont)

they are not exposed in the western-
~ most third costean. Details of the

geology are shown in Costean Plan No.
1. Geochemical results are tabulated
in Appendix 3.

The sheeted veins occur over a 0.5m
width in silicified quartz sandstone.
Strike is 087 0 magnetic and dip is
vertical. The sandstone is veined
with numerous quartz veinlets ranging
to 3mm wide and regularly spaced at 3mm
to 10mm spacings with an average around
6mm (Photograph 7).

Cassiterite grains constitute up to 50%
of individual sheeted veins and have an
upper grainsize limit of 1.5mm diameter.
In Costean No. 1 the veining gives at
best a grade of 0.38% Sn over 1m and in
Costean No.2, 0.28%?n over 2m (Photo­
graph 8).

I,
L..

Host rock is a light buff-grey, massive
quartz sandstone which weathers to a
buff-brown rock in which foliation is
prominent. Silicification of the
sandstone is noticeable to approximately
5m'from the sheeted veins and produces
a hard, massive quartzite. Scarce
quartz veinlets (\~ Imm) traverse this
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Photograph 7 Sheeted cassiterite-bearing quartz veins cut by
later stage non-mineralised veins. The dark grey
colour is imparted by tourmaline diffused through
the matrix of the quartz sandstone. (Vein width
is average 3mm)

I-

i

Photograph 8 Cut specimen showing coarse cassiterite grains
occupying the full width of tear fractures in
silicified quartz sandstone. The proportion
of cassiterite to vein quartz is high. Dark
colouration and spotting is tourmaline. Fracture
cavity in lower middle rock is infilled by post­
mineralisation quartz. Width of specimen is
approximately 15cm
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iv) (Cont)

rock; and nearer the sheeted veins a
change in colour from mid-grey to dark
grey follows the increase in tourmaline
present in the matrix of the rock.

Along the eastern border of the sheeted
veining, and extending over its 18m
exposure, an irregular vein of finely
felted green black tourmaline and a
mass of vitreous, translucent grey
white quartz occurs. Both tourmaline
and quartz are cut obliquely by numerous
unmineralised quartz veinlets Imm
wide striking N380 E and dipping
vertically. Approximately 41 veinlets
were measured over a 22cm interval
width: They persist westward as
minute hair fractures containing fine
tourmaline flakes. These oblique
orientated veins and fractures may be
contemporaneous with the main sheeted
veining though this relationship is
uncertain.

No brecciation textures are associated
with the quartz-cassiterite sheeted
veins.

A similar occurrence of sheeted veining
sUboutcrops at l040E/850N over a 5m
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diameter rubble area. It consists of
dark grey-black tourmalinised and
silicified sandstone cut either by
irregular quartz veining or, more
dominantly, by sUbparallel white quartz
veinlets (~ 3mm wide) to produce a
'ribbon' textured rock. Cassiterite
is present within the quartz veins as
lmm grains. Rock chip sampling of the
ribbon rock returned 1.95% and 1.45% Sn
and anomalous tungsten (55 and 3Sppm W).
Width of the veining zone is less than
one metre.

Tourmaline lined joints or fractures
cut perpendicularly across the veins
and are on average Smm apart. Breccia
and slabbing textures are present
though not common. Adjacent to the
veining there are spotted tourmalinised
argillaceous sediments characterised by
jointing Scm - Bcm apart. The sheeted
veining could not be traced along its
projected strike extension out of the
known occurrence.

4.1.2 Alteration

Tourmaline is ubiquitous in the Glenair
prospect as fracture and joint plane linings
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and as lmm - 2mm wide spottings within the
sediments. In closely tourmalinised
fractured rock (ie.~ 2cm spacings),

I

tourmaline commonly pervades the inter-
fracture area as large 'leopard' spottings
to 5mm in diameter (photograph 9).

While petrographical work was unable to
identify the precise nature of the spotting,
and though it was suggested that tourmaline
growth appears to be contemporaneous with
thermal metamorphism, rock textures do
suggest that at least some of the spotting
is post-thermal and related to metasomatism.

Tourmaline is associated with fractured and
brecciated-sediments and as well has a close
spatial relationship to quartz-cassiterite
sheeted veining as previously described.
In the more argillaceous sediments tourmaline
can be seen to have selectively replaced
argillaceous laminae thereby accentuating
primary bedding planes to display black wavy
lineations and micro fold features (Photo­
graph 10).

Some rock specimens also show tourmaline to
have splayed of, and propagated into, the
laminae ·from fractures. All the above
textures would suggest that a post-thermal
metasomatic event was operative and
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Photograph 9 Intensely tourmalinised rock with tourmaline
spots (3mm - 5mm wide) distributed throughout
the rock fabric to give the characteristic
1I1eopard" spotting

Photograph 10 Selective replacement of argillaceous laminae
by tourmaline has delineated bedding plane
structures. Lighter laminae are silica-rich
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introduced material from an external source.
The lack of alteration assemblages further
suggests that tourmaline was perhaps
passively introduced and mechanical, not
chemical processes, were dominant.

An attempt was made to map the distribution
of alteration parameters such as, tourmaline
spotting size, tourmaline related colouration
and silicification. Lack of exposure did
not permit anything but the general observ­
ation that there is a greater tourmaline and
silica content adjacent to the vein-fracture
system and it is more abundantly associated
with the breccia veins than with the
fractures.

,
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Adjacent to quartz-tourmaline breccia veins,
silicification produces a hard, dense,
vitreous rock that extends perhaps 5m - 10m
around the system. Colouration of this
rock by disseminated tourmaline produces a
typically dark grey-black rock. Tourmal­
inised fractures and multiple quartz­
tourmaline veins on the other hand may be
bordered by a silica selvedge up to lOmm
wide.
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structure

The Mathinna Beds in the district are folded
along a northwest axis which is orientated
in a 325 0 - 337 0 direction and dips
between 42 0

- 65 0 to the southwest.
Post thermal metamorphism quartz veins,
barren in tourmaline, parallel the primary
bedding.

Foliation was produced during a regional
metamorphic event and is orientated normal
to the primary layering. Its character­
istics accord with axial plane structures
and are best expressed in the more argill­
aceous sediments as a·weakly developed
cleavage.

Measurements taken of structure sets in

Glenair prospect and district are presented
in rose diagrams shown in Figure 2.

The strong EW structural component is
clearly associated with the tourmalinised
fracture-vein systems present within the
sediments (Figure 2(b) and (c».

Foliation and primary layering features are
represented by the NNW structure set (Figure
2 (c).

Granite is characterised by a number of
joint sets, the stronger of which are
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orientated NE, SW and SSE (Figure 2(a».
These sets ae represented in Glenair and
district sediments and support the view that
granite underlies the sediments.
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4.1.4 Mineralisation

Cassiterite mineralisation is associated
with the sheeted veining recognised at
Glenair. It is characterised by cassiterite
distributed through sheeted quartz vein lets
which range up to 3mm in width and are
regularly spaced at 3mm to 10mm spacings.

The cassiterite is amber-brown and occurs as
euhedral to subhedral aggregates or as
individual' grains up to 1.5mm. Distribution
of cassiterite is variable within the quartz
veinlets. Some veinlets have in excess of
50% cassiterite. While the bulk of the
cassiterite is within the vein some fine­
grained cassiterite occurs disseminated in
host rock adjacent to the vein.

In addition there appears to be a correlation
of grainsize to vein width with the coarser
cassiterite occurring in the widest veins,
and being typically of uniform grainsize
within each vein size.
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Two generations of quartz veins are evident:

i) rirst generation - Pre-mineralisation
veining of barren quartz generally
about lcm wide, which occurs at a low
angle to the rock foliation and,

ii) Second generation - Quartz veining
which constitutes a sheeted vein system
that cuts at a high angle and displaces
the first generation veining. Two
episodes of sheeted veining occur ­
mineralised veins and non-mineralised
veins; both are parallel to each other
and the latter usually occurs as vughy
quartz in fillings and overgrowths on
terminated quartz-crystals of the
mineralised veins (Photographs 8 and
11). Some muscovite is associated
with the later episode as fine flakes
lining the quartz veining.

Tourmaline is common and whilst concentrated
in and close to sheet veins, it also occurs
through the adjacent rock matrix. This
distribution would suggest that tourmaline
and cassiterite formation are closely
related but that boron has had a greater
diffusive mobility, penetrating further into
the rock matrix.
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Photograph 11 Sheeted veining cutting and breaking first
generation lcm barren quartz veins. The
cassiterite grains are intimately grown
with elongate sutured vein quartz to form
mineralised veins
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Minor opaque oxide is dusted throughout the
matrix along with occasional grains of zircon
and apatite. Occasional topaz grains are
present. No macroscopic sulphide accomp­
anies the cassiterite.

Soil Geochamistry

One hundred and nine soil geochemical
samples were taken at the Glenair prospect
predominantly at 25m centres on 50m spaced
grid lines. The exception to this was
along two lines which bound the costeaned
sheeted veins, where sampling was closed
down to 12.5m centres. Samples were
assayed for Sn, F, Cu, Zn and plotted on
element contour maps (Plates 2, 3, 4).

Sn Distribution

The costeaned sheeted veins are distinctly
defined by Sn geochemistry. Contoured Sn
values form a strike-elongate area that lies
over the sheeted veins and broadens out
downslope. This latter feature is a
secondary dispersion pattern controlled by a
slight gully running west into Glenair Creek.
All quartz-cassiterite sheeted veining
exposed in the costeans lies within the
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Sn Distribution (cont)

~ l50ppm Sn contour; suggesting that the
mineralised veining does not extend along
strike outside the costeans.

Two other areas of elevated Sn values
delineated by the soil geochemistry (at
975E/lDDON and 950-l000E/950N) were
followed-up by rock chip sampling.

The first area returned low Sn values
(average 33ppm Sn) from a tourmalinised
silicified argillaceous sandstone undis­
tinguished by any veining or visible
mineralisation. On the basis of this
evidence it was not resampled.

The second. area is characterised by
silicified, tourmalinised and well jointed
grey sandstone intruded by impersistent,
irregular and weak quartz veining. width
of veining is less than 1m and strikes
east-west. Composite rock chip samples
assayed 840ppm Sn, l500ppm F, 30ppm Cu, 5ppm
Pb, 85ppm Zn, l5ppm W, l70ppm As. Sn, Zn,
Wand As values are anomalous. These
values identify a single weakly mineralised
quartz-filled fracture extending over only a
50Cm outcrop strike length.

Apart from individual spot highs no other
elevated Sn areas are apparent in the
Glenair property.
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F Distribution

Fluorine values are elevated in two areas.
One area is located approximately 100m to
the south of the costeaned are and is defined
by the i ~ 500ppm F contour line centred on

,

a weakly Sn anomalous area (~130ppm Sn,
contour line) and overlaps to some extent
the sheeted veins to the north. outcrop
exposure in this area is poor but in general
consists of tourmaline-mottled dark grey
argillaceous sandstones.

The second area, situated about 350m NW of
the costeans shows F values \ 500ppm over
75m of grid-line. This andmalous area is
coincident with sUb-outcrop consisting of
intensely tourmalinised argillaceous sand­
stones. No anomalous Sn values occur here.

The reason for fluorine concentration in
these areas is not clear, but probably
reflects the presence of topaz and/Or
apatite in the sediment.

Cu, Zn Distribution

All significant Cu, Zn values are located
adjacent and to the southeast of the
costeaned area and lie within a broad zone
defined by the ~ 50ppm Zn contour.,
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Cu, Zn Distribution (Cont)

Copper values (~2Dppm) show good
L

coincidence with the Zn values.

Both Cu and Zn values show no correlation
with the tin mineralised veins exposed in
the costeans. There is, however, some
coincidence of elevated Zn values and
elevated Sn values approximately 75m to the
south of the costeans. As petrological
work has indicated that sulphides are absent
from sandstones, it is suspected that the Cu
zonation, and perhaps that of Zn, reflects
the geochemistry of scattered dolerite float
found in this part of the prospect area.

Dyke Lode Prospect·

,-

4.2.1 Geology and Mineralisation

The Dyke Lode tin prospect covers an area of
outcrop on the low hills west of Lea Creek.
Access is through Royslea Homestead. It is
cursorily described in Geol. Survey Bulletin
No. 4D (1929) as containing "tin ore and
more tourmaline". Evidence of former mining
activity comprise a collapsed shaft, an ore
trench, a shallow costean excavated by B.H.P.
in 1958, and a few pits.
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The work programme for the prospect
comprised gridding, mapping, rock chip
sampling, costeaning to expose the northern
lode, and a single bedrock auger geochemical
traverse orientated across the strike line
of the known lodes.

The purpose of the above programme was to
confirm C.R.A.E.'s sampling of one of the
exposed lodes, which was indicated to
contain between 0.33% Sn and 0.5% Sn; to
expose and sample the northern lode, and to
test the extensive greisenised area between
and surrounding the lodes for possible
economic' tin mineralisation.

A superficial cover of coarse granular white
quartz sand overlies much of the area and is
derived from in situ weathering of greinsen­
ised porphyritic granodiorite. outcrop is
poor and mapping and rock chip sampling was
confined to mine dump material, a few
scattered outcrops and a low outcropping
ridge line.

Two siliceous lodes trend 279 0 and 288 0

magnetic and are 65m apart. Oip is steep
to the south. Maximum width of the lodes
is approximately one metre. The lodes
consist of quartz veins in a silicified
greinsened quartz porphyry containing
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rossettes of green and black tourmaline
(Figure 3).

The quartz greisen is cut by minor dog-tooth
quartz veining in which single amber to dark
brown cassiterite grains occur towards the
centre of one of the veins.

Quartz greisen lies between the lodes and is
extensive throughout the mine area. Rock
float indicates that a mica greisen variety
is also present. S.H.P. evidently costeaned
between the lodes to test the tin content of
the greisen. Results are unknown.

The southern lode or Dyke Lode proper has
been opened up by a trench and a shaft over
a length of 68m. The northern lode is
apparently unmineralised as evidenced by the
lack of workings put down on it and follows
a low ridge line some 105m in length. Weak
unmineralised quartz veining is prominent
adjacent to the ridge line in more than one
locality.

On the northern lode a single 27m long
costean was excavated to expose it and the
greisenised area adjacent to it (Plan 2).
The costean was mapped on a 1:100 scale and
rock chip sampled at 2m intervals.
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The geology consists of a granodiorite with
coarse feldspar and embayed quartz pheno­
crysts. The granodiorite is extensively
silicified and greisenised. The greisen is
irregularly distributed throughout the rock
and consists of a quartz-mica-tourmaline
assemblage; nowhere is quartz-mica greisen
strongly developed. Tourmaline clots:
nodules composed of tourmaline kernels and,
quartz veins (~2mm wide), are weakly
developed in the porphyritic greisen. Topaz
as white dull broken grains accompanies the
quartz veining and is difficult to distin­
guish from the surrounding quartz which has
similar physical properties. However, the
geochemical results indicate that it is
fairly abundant throughout the siliceous
greisen (Plan 2).

Silicification is most intense approximately
16m from the lode where veining is strongest,
at a density of 5 veins/10cm (an average of
3cm apart). The silicified rock appears as
a glassy, waxy rock to which disseminated
tourmaline imparts a dark-grey hue.
Occasional open space textures and vughs
lined with chalcedonic quartz are present.
The lode itself is a highly silicified
porphyritic rock with a horn felsic texture.
It averages 1.40m wide and contains no
visible cassiterite mineralisation.
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Geochemistry

Northern Lode

The costean rock chip results show an
increase in Sn values towards the lode (from
140ppm to 970ppm Sn). The highest value,
and only significant value, is 5250ppm taken
across 2m of the quartz lode exposure.

All other sample values are less than 970ppm
Sn. High fluorine values (1% - 2%) are
recorded for 8 samples, and the highest
value (2.00%) is associated with the lode.
Cu, As, Pb and Zn values appear to decrease
towards the lode. The bismuth trend is
unclear, but is noticeably reduced in value
as the fluorine values increase.

A definite geochemical relationship between
tin and fluorine is apparent and is assoc­
iated with the development of silicification
in the area of elevated Sn and F values.
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Southern Lode

Results indicated the tenor of the southern
lode to be of the order of 0.34% to 0.38%
Sn. Tin values show a sharp decrease into
the wall rock as examplified by Sample No.
A3324 (Appendix 4).

Inter-Lode Area

A grid line extending perpendicular to the
strike line of the two lodes over 170m was
auger sampled on 10m centres.

This line was designed to test the extent of
tine mineralisation adjacent to the known
lodes and the presence of any significant
values in the widespread area of greisen­
isation between the lodes.

Samples were recovered from the 'C' horizon
which is decomposed granodiorite, and
assayed for Sn, F, CU, Pb, Zn, 6i and As.

Tin and fluorine geochemistry show a good
correlation to the mapped extensions of the
northern and southern lodes. They are
clearly defined by elevated values. The
geochemical expression of the southern lode
(1850ppm Sn) is stronger than the northern
lode (730ppm).



r-

I .
IL _

I
L

i
i
L_

4.2.2

4.2.3

521049

- 45 -

(Cont)

Inter-Lode Area (Cont)

Between the lodes Sn values are an order of
magnitude lower than the soutnern lode
values and indicate that no significant tin
mineralisation lies outside the two lodes.

Cu, Pb, Zn, Bi and As values do not appear
to have any certain relation to tin mineral­
isation. Pb values, though, appear to be
uniformly high in samples taken south of the
southern lode.

Conclusion

The work programme has indicated that the
better grades of tin mineralisation are
confined to the two lodes at the Dyke
Lode. These range in grade from 0.34% ­
0.52% Sn over a maximum 2m width (in the
Northern Lode).

Within the prospect area probable mineralised
strike length is considered at these grades
to be 75m for the Southern Lode and perhaps
110m for the Northern Lode. And while the
ground between the lodes contains elevated
values rock chip sampling of available
suboutcrop supported by bedrock auger
geochemistry indicates these values to be
lower than the lode grades.
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Therefore, the Dyke Lode prospect holds
little economic potential for bulk mining
operations.

521050
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5.1 Introduction

A gravity survey conducted by Leaman and Richardson
(1981) shows a lobe from 8 negative Bouguer anomaly
extending west from Royal George over sediments
bounded to the south and north-east by granite
outcrop (Figure 4). This may suggest that much of
the Siluro-Devonian sediments in the st. Pauls
District may be shallowly underlain by granite.

Greisen associated cassiterite mineralisation at
Royal George Mine is strongly structure controlled
and occurs in granite which, at its present level of
exposure, has had its sediment cover removed.
However, it is interesting to speculate that
expression of this mineralisation style in its
original sediment cover may have taken the form of
the structurally controlled quartz-cassiterite
sheeted veining, such as at Glenair prospect.

The secondary emphasis of the exploration programme
was thus to prospect the district sediments for
possible leakage mineralisation and associated
sheeted vein and/or greisen tin mineralisation
derived from a shallowly intruded granite. This
area was investigated by means of stream-sediment
and rock chip sampling. Results of these invest­
igations are the sUbject of following sections.
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5.2 Geology and Mineralisation

Within this area additional quartz tourmaline
fracture-vein systems trending east-west are
located. Their lateral continuity is confused by
poor outcrop, though two vein systems may be
continuous into the Glenair prospect. (Refer to
district geological map - Plate 5.) These systems
display similar geological characteristics to
Glenair viz. fractures filled by tourmaline and/or
quartz veining ~ breccia textures in a silicified to
tourmalinised fine grained sandstone. However,
quartz sheeted veining is absent from the mapped
area.

Composite rock chip samples taken from outcrop
localities are shown in Plate 6 and results are
presented in Appendix 7.

In general the fracture-vein systems are character­
ised by low Sn values (I - 30ppm - 90ppm Sn) with

I

the best results of 1100ppm and l050ppm Sn deriving
from two localities. Follow-up geology indicated
these sytems to be narrow and apparently very limited
in strike. No visible cassiterite or sulphide
mineralisation accompanies these systems.

The old Blue Lode workings are located adjacent to
Long Marsh Creek. They comprise a collapsed shaft
and several 2m wide trenches orientated east-west at
200m intervals cutting across an elongate body of
coarse grained to porphyritic granite. This body
is 650m long by 30m - 100m wide. The lode is
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central in a fissure and appears to be less than
0.5m wide.

The fissure is surrounded by lens-shaped bodies of
hard, prominent blue-hued rock composed of quartz
and tourmaline. It can be termed a tourmalinite.
A range of textural variety occurs between a dark
blue black rock composed mainly of tightly intergrown
fine columnar tourmaline crystals to a light blue
quartz rock flecked with prismatic tourmaline
crystals. All geochemical results from sampled
tourmalinite are uniformly low.

A similar tourmalinite occurs at the Blue Lode
workings, on top of Montgomery Hill. Moreover,
greisen is associated with the east-west striking
lodes, and consists of mica, quartz and black and
green tourmaline. Nearby to the north on a knoll
there is a prominent outcrop of abundant massive
white quartz. Tourmaline occurs as occasional
blebs. Composite channel samples taken across the
strike of the lodes gave only low Sn values.

Scattered granular greisen rock float is found over
a small area to the immediate west of the Blue Lode.
Alteration of the surrounding sdeiments is limited
to tourmaline-spotting of the argillaceous sandstones
and tourmaline lining of fractures in the more pure
sandstone.
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Approximately 500m north-west of the Blue Lode lies
an extensive hill area of strongly hornsfelsed
sandstone. These are characterised by a fawn to
orange-brown (weathered), medium-grained sandstone
cut by numerous discontinuous, indistinctly margined
and irregular white saccharoidal quartz veinlets up
to 5mm width (eg. petrological specimen No. A3353).
The veinlets also show weak orthogonal and cross­
cutting relationships.

Similar rock is found north-east of the Blue Lode
in the Salmon Creek area and occupies a prominent
conical hill top and ridge line that runs south
adjacent to the margin of the main granite body
outcropping to the east. Strength of hornfelsing
is variable, while some of the rocks retain their
foliation, others are hornfelsed with or without
apparent quartz veining. Red brown limonite stains
fractures and joints and extends into the rock
matrix. Permo-Carboniferous sediments directly
overlie the Siluro-Devonian rocks here and it is not
clear whether the staining represents a weathering
effect developed on a palaeosurface, or is related
to a hydrothermal event.

Both greisen and hornfels were rock chipped sampled.
Assay results in all samples showed Sn values less
than 260ppm Sn.

The contact between sediments and granite is marked
by a narrow aplite zone perhaps 5m wide which grades
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through a coarse grained granite characterised by a
hypidiomorphic granular texture in which quartz
crystals are equant and feldspar laths 2cm in
size. Minor tourmaline commonly occurs in the
matrix as clots or fine stubby crystal aggregates.

Outward from the granite, grey to dark grey
(tourmalinised) siliceous fine grained sandstone is
encountered, much fractured and lined by matted and
fine crystals of black tourmaline. Tourmaline
fractures are up to 2mm wide and spaced approximately
lOcm apart on average. Dark grey selvedges up to
1.5cm wide border the fractures. Quartz veining is
not common. Hornfelsed sediments may overlie this
rock in topographically high areas.

Fracture systems within the granite follow the same
east-west orientation characterisitc of the
sediments. Strongly expressed fracture systems
comprise tourmaline veins bordered by tourmalinised
granite. Widths of the closer spaced fracture
systems are less than a metre. Reddish brown
muscovite flakes and associated vughs may overprint
the tourmaline adjacent to the veins and fractures.
No cassiterite is visible in the greisen though
geochemistry indicates up to l400ppm Sn and elevated
F values are present (A3354 & A3355).

As is the case in Glenair prospect, intensity of
mineralisation, fracturing and veining is variable
along strike. This is graphically illustrated by
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the Brookstead Mine Lodes which comprised a
siliceous greisen (quartz - sericite - tourmaline ­
fluorite - cassiterite + sulphide) approximately
O.6m O.75m wide which passes rapidly into wispy
tourmaline fractures along strike.

A number of differences between the expression of
the fracture-vein systems in the granites with those
in sediments are apparent. Tourmaline, in addition
to being black, may be green in colour. Brecciation
textures are not as prevalent in the granites, no
doubt due to its physical nature and composition.
Wispy tourmaline stringers are the more common
expression and are weakly persistent through the
granite often terminating at unaltered feldspar and
quartz crystal margins, to recommence on the other
side.

5.3 Reconnaissance Stream Sediment Geochemistry

L

L
L

5.3.1 The Survey

Forty-four stream sediment samples were
collected from tributaries draining into the
st. Pauls River. Sediment was not taken
from creeks known to have been worked for
its contained alluvial cassiterite.
However, tributaries adjacent to Royal
George and Oyke Lode mines were sampled so
as to gain an appreciation of levels of
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contamination to be expected in creeks
draining known worked areas.

The following methodology was undertaken.
Active sediment was collected in at least 12
increments along about 30m of drainage for
each sample location in order to derive a
representative sample. Each sample was
then dried, sieved to -80 mesh and variably
assayed for Sn, W, As, CU, Pb, Zn, F.
Results are plotted in Plates 8 and 9, and
are tabulated in Appendix 6. Sample
locations are shown in Plate 7.

Results

Statistical treatment of the data indicated
a background of 60ppm Sn.

Samples taken from creeks known to be
contaminated by mining activities range in
value between 215ppm and 422ppm Sn. Base
metal, arsenic values are variable; and all
tungsten values are below the detection
limit.

Four anomalous Sn stream sediment results
were looated in Salmon and Panel Marsh
Creeks. These were samples Nos. A3357 ­
220ppm, A3359 -250ppm, A3362 - 170ppm Sn and
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A3311 - 230ppm. No previous mining
activities were known from these creeks and
so the results were followed-up by check
sampling and additional fill-in sampling at
about 200m intervals upstream of the
anomalous values.

Two of the initial anomalous results were
not confirmed by subsequent resampling.
Sampling method error may have been the
cause in the case of sample A3357, and the
elevated value for A3359 appears to have
resulted from sampling of slIt in pools at
the foot of a waterfall, thereby concen­
trating tin particles.

The source for anomalous sample A3362
(170ppm Sn) was traced to the eastern hill
side of E. Panel Marsh Creek. Here coarse
grained granite suboutcrops and is capped
along the ridge line by erosional remnants
of Permo-Carboniferous sandstones.

Three shallow pits and a trench have been
put down over SOm of strike on a fracture
system orientated 081 0 magnetic.

The system comprises subvertical tourmaline
fractures over a one metre outcrop exposure
at a density of 4 fractures per 20cm width.
Between the fractures the rock has been

l.
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altered to a coarse aggregate of white
quartz and tourmaline in the proportion
40:60 by volume. The tourmaline is
variably replaced by reddish brown fine
muscovite which in the extreme has totally
replaced the tourmaline to produce a
quartz-mica greisen.

Geochemical results indicate that up to
0.67% Sn as cassiterite is associated with
the greisenisation. (Samples A3438 - A3349,
A3440 - A3442). The width of mineralisation
is one metre or less. The fractures could
not be traced further along strike.

The surrounding area was also carefully
examined. Tourmaline fractures with
silicified selvedges form prominent ribs in
granite outcrop. Spacing between the
fractures is wide ego 20cm spacing over a
15m exposure, and granite between fractures
is unaltered.

Approximately 100m to te north near the
crest of the ridge, another shallow trench
has been excavated on a weak fissure
system. Additionally, float characterised
by vitreous quartz vein material and a
(quartz - tourmaline - muscovite) greisen,
indicate a further fracture system.
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Results indicate cassiterite to be present
but not in significant quantities (A3443 and
A3444) •

Sample No. A33ll result -230ppm Sn was
confirmed by check sampling A33llA - 320ppm).
These values were found to initiate from
greisenised granite material located on the
eastern side of East Salmon Creek.

Only scarce greisen float material was
located on the hillside adjacent to the
creek. In available outcrop, a number of
tourmaline-bearing fracture systems separated
by fresh granite are in evidence; and between
individual fractures there is weak alteration
to a quartz-tourmaline aggregate. ,No
greisenisation was observed in outcrop though
a few float fragments from one small area do
show quartz-muscovite greisenisation. Rock
chip sample results indicate that the greisen
is weakly mineralised with cassiterite.

It is evident that the elevated stream
sediment sample values resulted from the
direct sampling if greisenised material
shedding from a weak mineralised fracture
system of no economic potential.
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5.4 Discussion

The St. Pauls District possesses a number of weak
semi-continuous tourmaline fracture systems that are
strongly east-west structurally controlled.

Lack of outcrop exposure combined with the narrow
average width (O.6m) makes an exact determination of
the number of these systems within the district
difficult.

It is clear from geological and mineralogical
considerations that tourmaline occurs in a post­
consolidation setting within the granite ie.
tourmaline fractures post date the granite
emplacement.

Clearly the tourmalinite at the Blue Lode and Black
Lode areas represents a situation where a pre­
existing phaneritic granite has suffered total
replacement to a quartz-tourmaline assemblage.
Both represent a situation of high concentration of
tourmaline and silica in topographically high or
apical positions within the original granite
intrusive. The adjacent extensive area of thermally
metamorphosed hornfels supports this hypothesis.

It is postulated that during the cooling history of
the pluton, the magma finally cooled to allow the
formation of tensile fractures in its roof zone and
their propagation into overlying sediments. These
subvertical fractures served to localise the
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processes of quartz tourmaline and greisen
alteration within the consolidated granite.

The more unreactive sediments responded to the
influx of silica and boron-rich volatiles by
hydraulic fracturing, tourmaline veining and by
brecciation textures. These latter textures convey
the impression that rapid crystallisation of the
quartz tourmaline matrix froze in situ the dynamic
processes.

A genetic model which would explain the above field
relationship is derived from Allman-Ward (1982).

According to this model and under suitable conditions
of temperature and pressure, a rising magma body may
develop a solid crystalline carapace that effectively
seals the remaining magma and marks a halt in its
upward intrusive movement.

Crystallisation and differentiation within the
remaining.magma beneath the carapace could separate
out a volatile aqueous component which would rise
and concentrate in the apical part of the cupola.
A hydrous phase enriched in boron could coexist with
the silicate melt at a temperature of 600 0 C within
the roof zone. Tourmaline would result as a
consequence of the silica boron metasomatism of the
newly formed granite.

As cooling and crystallisation proceeds, volume
increases and a stage would be reached within the
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apical zone when internal hydraulic pressure would
build up to a certain critical value where failure
in the carapace and wall rock occurs; resulting in
the creation of subvertical tensile fractures in the
carapace and overlying sediments.

A portion of the hydrous fluid is released and
internal pressure is relieved. It is during this
latter period that metasomatism, greisenisation and
mineralisation events occur localising cassiterite
in structures both within granite and within the
sediments. These points are synthesised in a
hypothetical section for Glenair in Figure 5.

As a final comment, it appears that the Royal George
Mine occurrence itself is perhaps unique in the area,
not only as perceived from its previous grade and
tonnage figures, but also because the NW structual
control on mineralisation is not repeated elsewhere,
within the district.

This structure appears to act as a fundamental
control on mineralisation. It is interesting to
note that Blue Lode and the nearby extensive area of
hornfelsisation lie along the projection of this
structure and perhaps define a granitic ridge axis
with which mineralisation is closely associated.
It would also be interesting to speculate on the
importance of this structure which on a regional
scale passes into the Rossarden - storeys Creek
district.
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The following conclusions are made.

Geological and structural considerations suggest
that much of the district's sediments are shallowly
intruded by granite. At Glenair prospect granite
may be a little as 18m - 30m below the surface.
The Blue Lode and Black Lode occurrences indicate
that the large granite outcrop area in the east of
the district has recently been unroofed.

Extensive boron and silica metasomatism has affected
the apical parts of the granites. Cassiterite
mineralisation is confined, with the exception of
the Royal George Mine Lodes, to east-west fracture­
vein systems and post-dates the metasomatism.

These systems are characterised by fractures filled
by tourmaline and/or quartz-tourmaline veining z
breccia textures in a silicified to tourmalinised
sandstone. Within granite, breccia textures are
not apparent and the fractures are characterised by
green tourmaline, tourmalinised granite selvedges
and associated greisenisation.

Nowhere in the district is there any indication of
extensive mineralisation either within the granite
or sediments, nor areas of similar mineralisation
such as at tlenair and Dyke Lode prospects.
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6. EXPENDITURE STATEMENT

A total of $28,013 was expended on the Exploration Licence
covered by this report. A breakdown of the nature of this
expenditure is given below:

PRELIMINARY SUMMARY OF EXPENDITURE
from 1.1.83 to 15.8.83

,,

l_

,

L..

Legal Fees and Expenses
Publications, Maps, Reports
Contractors
Drafting Services & Supplies
Assaying and Analysis
Stationery & Office Supplies
Office Rent and Maintenance
Utilities
Telephone, Telex & Telegraph
Postage, Shipping & Freight
Field Materials
Travel incl. Lodgings & Meals
Camp Accommodation
Vehicles - Maintenance
Salaries incl. Fringe Costs
Office Overhead

TOTAL

$ 847

142

1,069

82

4,704

13

511

45

72D
32

326

435

57

812

15,802

2,416

$28.0U
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SAMPLE RECORD
1:250.000 Sl10et Am OAIlANOS

AMAX IRON ORE CORPORATION
tMl"l!ftALlI~LORATION D1V18IONI

ROYAL GEORGE GLENAIR

ANAlABSDate: 14 April 1983 CoIIocted by: R. VIVIAN + D. EllIS SImple IlMd'I No. AnoI... bv:

GLENAIR ROCK CHIP GEOCHEMISTRY AnoI.,..lppm u__wise ""'1Id1

Somple No. GLR o.....lptlon LocetIon SI1 F II As In Comments
,60E 130011 moderately - strongly; finely tounnalinised " W. Glenair prospect 170 5100 10 42 100silicified sediment'ioutcr~~l,d.orev-black

weak sugary qtz veins!o 3Im1 some ~~un::~rtc:: .. ---
,10E 134!iN e:m~~ey silic. horns~~~~i+~ell fractured with II; Glenair 180 6200 25 18 60;'h i. + un' • o~

tourm. glassy fragments ole

bl0E 1315N O. grey to bla~k stronglY,~~~rrn. " mod. sili~\ W. Glenair :85 3600 x 18 65n/r' ,. - ;'n' ~n~a ...

•75E 1325N O. grey tounnalinized finel~ laminated argill • W. Glenair 100 6500 x 21 90cct' . l!.' +nu__ onn+. -'n' .,;,;.;; ..__
to mica flakes); rare X-cutting qtz.

690E 1350N Quartz/tourrn. brec:~.:r~i}~~o:~~e ~~!~tatline W. Glenair 1150 3800 x 6 25';h/-lininn vunhc ..... I. In
which massive tourrn;~~1~sts ~~e set; also some

+nu~" Ir "nrl

.

l00E 1350N O. grey siliceous hornsf~~~ic sU~i:{c. w. Glenair 200 3000 45 8 30usociated with 011 brecc attol1 d SI!IIl. tOOl'll
throU9h matrix ~)taint X-cutting qtz/tourrn.
veil11ets ( $; 2m -

n ..

110E 1325H Float; coarsely xr~~line"2tz.as vu9~,I!~!ngs W. Glenalr 250 3600 20 10 20 ~in nt; h_arrh rnr ln ,
black and felted 0

~•• 'ORM2 '"'!
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SAMPLE RECORD
1:250.000 Sheet At... OATLANDS

AMAX IRON ORE CORPORATION
CMINElIAL8IXPLOllATION DlVISIONI

ROYAL GEORGE GLENAIR

Oete: 14 Anr11 1!I113 Collected by: D. fHIS + R. VIVIAN Semple Betc:h No. AnelYRobv: ANALABS

GlENAIR ROCK CHIP GEOCHEMISTRY .......v... (ppm unl... othetwln ,tated)

Semple No. Description Locetlon·
Sn F W As Zn Cu Pb

Commenll

770E 14001 well fr~~~. "r'- whit~ ~~~~~~~~z A~r~~..:int; W. Glenair 85 1700 15 300 85
~.

(weathered?) tourmallnised seds.

H5E 12601 numerous w~:~~.f~ae~in~~~hV::~~<:& faint lrr~~~ir 35 500 X 7 25
...""t ot7 in lsi . & suoarv
strin76"S of Chlorite? occur in the some qtz vei s

370E 10451 well cleared d. grey black rx highly tourmalin- W. Glenair 35 1000 X 18 105
ised ole

H5E 1000 gr silie. tourmalinised sst. with moderate Glenair 60 1900 X ·30 65 15 X
atz veining eomposlte

H5E 97~ ditto Glenair 840 1500 15 170 85 30 5

J34E 1I3!W1 O. grey to black strongly tourm.; cleared sed. Glenair 70 4400 X 39 115
~n,,_ ac tll-' r:1nat

J40E 85SN black sille. tourmalinlsed rock with irregular S. Glenair 1.95, 4600 55 18 80
A white otz tear veinlets

~40E 855N hlgh tourm; silie. black rock cut by sub-parall l. S. Glenair 1.45' 2900 35 6 45
White atz veinlets (3nIlI wide) "ribbon rock"
cassiterl te grains \lmml Ole

~40E 1280 Fine ~~ained hornfels sed. ole; ~i, grey; well . N. Glenair prospect 85 4200 20 18 50 .

••••.•~ JI, +n.._ nn • & lu_.

colourless to grey opaque qtz veinlets (~) &
tourm. selvedaes with termlnated atz xrvstls:
silie. of seds adjacent to velnlnll ~

""'
~

"p.e fOAM 2 -..'



':250,000 Sheet Area

AMAX IRON ORE CORPORATION .-
(MINERALS EXPLORATION DlVIIIONISAMPLE RECORD

OATLANDS
Property or ProIQlCl

ROYAL GEORGE GlENAIR

White: Offlc.
Y,"ow: Profect 0IlOl.....
Or..n: ......

ANALABSbSampleColi db14 April 1983D t8 e: eele v: B_No. Anel.... D.: .

Anelvses (ppm unl... otherwise .tated)

Sample No. Description Location Sn F W As Zn Cu Pb Comments

050E}Oooli ~~~y..~P.l~· tourmalinlsed sst. with modera te Glenair 20 200 X 4 45 55 X
.~

050ERlOOON ditto Glenair 20 300 X 3 35 45 X

150E 1210N !l~:t brittle. f~~~~r~i~jr~c~:~~~.s~n~~ous E. Glenalr 100 3800 55 71 85

tourm.

A 3316 silit. &tourmallnised rock showing breccia 5th. Bald Hill S.W. 210 1400 15 20 18
textures and a matnx or tourma I me Ii crysta I l:ilenalr \bOWI)
lined vughs. Communi ted silic. rock is
cemented by tourm. sub ole

A 3317 qtz/tourm. breccia: silic. &tourm. rock 110u
- 250m S.W. Glenair 210 1900 X 8 20

A 3318 mass tourm; vughy qtz matrix ditto 160 1700 X 6 20

~

•
0

....P.• FOAM 2 -..l



Whhe: Offfee
Yellow; Project 0_OIitt
0'"": SIIi1pM'

ANALA8SA I b

•ROYAL GEORGE - GLEHAIR

---..,
I

Property or Prosocct

AMAX IRON ORE CORPORATION
(MINERALS EXPLORATION DIVISION)

R. YEATES, A. STEWART,10 December 1982

SAMPLE RECORD
OATlAHOS1:250,000 Shel!. Area

Date: Collected by: J •M. HAMMOND Sample Batch No. OIIYses DY:

GLENAIR ROCK CHIP GEOCHEMISTRY Analyses tppm unless otherwise stated)

Sample No. Description •.L. Cu Pb Zn Sn W Ag Au Hg As Comments
GL.1O grab sampI~i~tv~Potted (contact metamorphosed) 600 5 15 35 10 x x x .070 3si1+'" -or,w in c:nlnur

GL.lI grab sample of dark grey siltstone which weathers 1200 20 15 130 40 x x x .025 14to a dark red-brown containina minnr rli« ~inl
ana fracture coatings of a quartz-sericite
assemblage

GL.12 grab SamPI~n~f, silicified and tourma1jniSed grey 1500 5 5 25 1600 x x x .020 13~and.ton'" lurli~n n" -'lJ.IOh< 2N lan<a< n"
drusy quartz and limonitic material

GL.13 grab sample of black highly tourmalinised siltstor e 4100 10 10 35 260 x x x .020 4containing numerous veins and vuahs of dru<v
I ,ervas,ve lIne tourmallne-sericlte alteration .'
of the host .

tiL. 14 grab s~le of greyJ~~a~~::~i~~lh q~~tz-t~~1f ~ 460 5 5 15 85 10 x x .025 9rock con ainino' 2 vu ..<u n"2'
coateo in goethitic boxworking with possible
fine cassiterite

GL.15 grab sample of relatively massive quartz which is 100 5 5 30 10 X x x .025 9of 10 nrinin nr 2 hinhh en', •.." ..... /.
which has undergone thermal deformation. It
contains Some ooethitic vuoh. and'" -.

~
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Whit_: Offic.
V_low: ProlMt 0""'"
0 ....,.: Sampl.,

ANALABS
ROYAL GEORGE - GlENAIR

AMAX IRON ORE CORPORATION
(MINERALS EXPLORATION DIVISIONI

Progeny or Prospect

R. YEATES. A. STEWART. J. H~10 December 1982

SAMPLE RECORD
1:260.000 Shoet Area OATLANDS

Date: Collected by: mple Batdl No. Analyses by:

GLENAIR ROCK CHIP GEOCHEMISTRY
Analyses (ppm unl... otherwise "ated'

>ample No. Description ~I CU Pb Zn Sn W Ag Au Kg As Comments

GL.16 ~~~~,~~~ple of grey silicified quartz sa~~tone 1900 5 x 40 350 x x x .025 270r, h Inn on 0 nl' u __• .n

!~~~line :l's~~~~~te. The rock includes vughs

GL.17 ?rabn3aIDple of ~rey q¥frtz-~usCovit1 gret,en 4500 5 15 30 55 40 x x .085 2fou as a sol tary oat ragment. Wh e the
quartz is of a medium grainsize. the muscovite
books are up to lcm diameter and several
radiating aggregates of blue-black tourma~1~~~~0
2cm diam: are also oresent (duol ir~t .. ~n"

GL.18 grab sample of black/white tou~~~:: ~~~~ia 1400 5 10 25 2600 x x x .095 1consistino of fraoment. of .ilid • In 0

matrix of fine decussate tourmaliner~~t~~~~~eral
cavities containinQ drusv Quartz. T • I ..

appears to have been rebrecciated such that finer
fragments of tourmaline rock are set in a matrix
or l' quartz \lIUpllcate retalnellj.

rr>
~,.....
0

",-P.• FORM 2 ""
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Whit.: OfficI
Yellow: Project Geofo'"
Or"n: Sam~

ANALA8SA I sesbySample Batch No

~

• AMAX IRON ORE CORPORATION ...
(MINERALS EXPLORATION DIVISION)

Property or Pro,oect ROYAL GEORGE - GLENAIR

Collected by' A. STEWART & D. ELLIS

SAMPLE RECORD
U50.000 Sheet Area OATLANDS

Dole' 17 September 1982
nay :

GLENAIR ROCK CHIP GEOCHEMISTRY Analyses (ppm unless otherwise stated)

Sample No. GLENAIR Description location Sn F As Ag Cu Comments

GL 2 Sil i cified tDurmalinised sandstone Glenair prospect 160 . 1100 x x 1~

4 Quartz/cassiterite sheeted veins Glenair Costean No. I 3.15% 1500 3 X 10
5 Quartz/tourmaline brecci a N.W. Glenair prospect 480 3200 9 x 10

6 As per GL 2 130 2000 29 x ~n

8 As per GL 2 180 4200 40 x 40
9 As per GL 4 3.45% 2700 1 x 10 .

~
},..,

I-'-

-M.P.~ fORM 2
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1:260,000 Shoet Area

r-- ­,

SAMPLE RECORD
OATLANDS

AMAX IRON ORE CORPORATION
IMINERALS EXPLORATION DIVISIONI

Property or Prospect
ROYAL GEORGE GLENAIR

Whit.: Offlc.
V"low: ProjKta........
aIM": hmpl.,

Date: ~n Marrh lQR1 CoU..ted by: D. H LI S " Sampla Batch No. GLS Analysasby: ANALABS

APPENDIX - GLENAIR SOIL GEOCHEMISTRY Analy... (ppm unless otherwise ,tlted)

Sample No. Description Location Sn F Cu Zn Comments

550E 1325' 35 1200 10 40

700E 1200' 40 300 5 35

1225' 25 600 5 20
;

125m 30 900 5 50

1275' 40 500 5 30

130m 35 600 10 40

1325' 35 300 5 30

1350' 25 300 5 35

1375' 35 300 5 25

1400' 15 200 5 50

1425' 25 200 5 35

145m 25 200 5 35

OE 1200N 30 300 5 15

1225N 35 300 5 2~

1250N 40 300 5 25 .
1275N 25 300 5 25 l\:)

0
P.· FOAM 2 ""
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SAMPLE RECORD
1:250,000 Sheet ArM OATLANDS

AMAX IRON ORE CORPORATION
(MINERALS EXPLORATION DIVISION)

Prapeny or Pro'P'Ct ROYAL GEORGE GLENAIR

Whi..: Office
V.uow: p,ot-ct GeoI.....
Or",,: 8am....

ANALABSA I bSample B teh ND. ELLISCollected by'Date' 20 March 1983 a 0, nBlVM5 [Jy:

GLENAIR SOIL GEOCHEMISTRY " Analyses (ppm unle.. otherwisa stoted)

Sample No. GLS Description Location Sn f eU Zn Comments

OE 1300N 25 400 5 25

1325N 30 200 5 35

1350N 20 200 5 15

1375ii 35 400 5 25

1400H 190 1200 10 30

1425N 35 300 5 30

1450N 25 200 5 25

OE 1200N 30 400 10 30

1225N 30 400 10 30

1250N 25 400 5 25

1275N 30 300 5 20,

1300N 25 400 5 30

1325N 20 300 5 20

1350N - 25 300 10 20

1375N 30 300 10 3Q

1400N 75 500 10 35 e.>1,.,.,
1425N 45 400 10 40 f-"

,,"P.- fORM 2
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SAMPLE RECORD
1:260,000 Sheet Areo OATLANDS

,. AMAX IRON ORE CORPORATION
«MINERALS ElCPLOItI\TION DlVISIONI

Property Of Prosptct ROYAL GEORGE GLENAIR

WW'e: Offlctl
","ow: ,_0 ........
Greltn: Sampler

00
o

ANALABSA ISImple lIoll:h No GLSCollected b' DELLIS[lIte' 20 March 1983 y. . 1l8,.sesby:

GLENAIR SOIL GEOCHEMISTRY Analyses (ppm unleu othorwise ltotedl

mple No. GLS Description " Location Sn F Cu Zn Comments

E 1450N 45 200 5 25

E 1325N 30 200 5 10

E 900N 55 200 5 25

9l5N 65 400 5 25

950N 90 500 5 20

975N ao 600 10 35

1000N 95 500 5 30

1025N 55 600 10 45

1050N 130 600 5 25

1075N 140 400 5 25

1100N 95 300 5 15,

1325N 25 600 10 60

lE 900N B5 300 5 20

925N O'!
70 500 5 16

~

950N 110
.....

800 10 50 --It._ FOAM 2



SAMPLE RECORD
1:250,000 Sheet Are. OATlANDS

AMAX IRON ORE CORPORATION
IMINERALS EXPLORATION DIVISIONI

Property or Pmmert

.] ---I..
ROYAL GEORGE GlENAIR

Whit.: Office
Villow: Project 0Mlotltt
arMn: $mlpter

ANAlABSGlSDELLIS20 March 1983O.t.: Collected by: . Semple B.tch No. Anelysesby:

GlENAIR SOll GEOCHEM1STRY
Anely... (ppm unl... othlfWlse lteted)

Semple No. GlS Descriptfon Locetlon Sn F Cu In Comments

JOE 975N
" 85 600 15 35

1000N 90 800 10 30

1012.5N 90 500 10 40

1025N 100 500 10 35

1037 .5~ 120 400 10 40

1050N 110 500 5. 30

1075N. 150 400 5 25

1100N 75 500 5 20

1125N 55 900 10 35

1150N 50 800 10 35

1175N 140 1000 5 25

1200N 35 400 5 20

1225N 45 600 5 25

1250N 90 1000 5 15,

127511 35 700 5 15

1300N 45 900 10 30 .
1325N 80 1000 5 20 ~

0
..P.· fOAM 2 UO
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1:250,000 Sheet Area

SAMPLE RECORD
OATLANOS

AMAX IRON ORE CORPORATION
IMINERALS EXI'LORATION DIVISIONI

Property or Prospect ROYAL GEORGE GLENAIR

Whi••: Office
Yellow: Project Oeololld
Gnen: Sampler

ANALABSGLSDELLIS20 l-iarch 1963Oat.: Collected by: . Semple Botch No• Anelysesby:

GLENAIR SOIL GEOCHEMISTRY
Anelyses (ppm unless otherwise statedl

lempl. No. GLS
O.....lptlon locotlon Sn F Cu Zn Comments

5E I000N 150 500 10 45

1012.5~
"

75 500 10 30

1025N 210 600 15 40

1037.51 150 500 10 25

1050rl 150 500 10 25

ODE 900N 70 400 5 20

925N 95 600 5 30

95011 110 700 10 35

975N 65 500 10 85

1000N 60 600 10 35

1012.5~ 80 400 10 45

102511 140 300 15 40

1037 .5~ 150 4DD 10 40

105011 150 400 10 25,

1075N 90 300 5 20 ~

N
1100N 80 400 5 15 .....

~
p,. FORM 2
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SAMPLE RECORD
1:250,OOOSheeIAr.. GATLANDS

AMAX IRON ORE CORPORATION
(MINERALS EXPLORATION DIVISION)

Proporty or Prosoect ROYAL GEORGE GlENAIR

Wh't.: Offic.
Yellow: Project OMlovid
O,"n: hmpIer

ANAlABSA I5 Ie Batch N GLSDELLISColi ed20 M h 1983Do\8: arc eel bV: . ,""p 0, I18IVses by:

GLENAIR SOIL GEOCHEMISTRY An.lv." (ppm un.... OIherwlsa lI.ted)

I8mple No. GlS Doscripllon . L_1on Sn F Cu In Comments

50E 900N 65 200 5 65

925N 65 300 10 45

950N " 60 200 25 55

975N 55 100 30 55-
1000N 60 100 15 35

1025N 70 200 25 60

1050N 110 400 10 50

1075N 90 400 10 35

1100N 75 400 5 35

OOE 900N 45 100 30 55

925N 40 20 40 90

950N 35 200 30 80

975N 80 200 15 40

10000 85 200 20 50

1025N , 80 200 X 30 e,r!

1050N 65 400 X 30
NI
1-"

1075N 70 400 X 20 0,...,.,
P.· fORM 2



SAMPLE RECORD
I :260,000 Sheet Are. OATLANDS

• AMAX IRON ORE CORPORATION ..
(MINERALS EXPLORATION DIVISION!

Property or Prospect ROYAl GEORGE GLENAIR

White: Offic'
V,UOWlt: Project O....t
OrMn! s.m...

ANALA8SGLSDELLISCoIl ad bo t 20 March 1983a e: eet y: . mpla Batch No. Analyses by:

GLENAIR SOIL GEOCHEMISTRY
Analyses (ppm unlass otherwise .tltadl

Impl. No. GLS Description Location Sn F Cu Zn Comments

IDE 11001 75 400 X 25

.

ON 11001 65 500 X 20

11251 .' 35 700 X 15

11501 80 700 X 20

11751 70 700 X 20

12001 70 900 X 20

,ON 11001 30 500 X . 25

11251 30 500 5 20

1150 20 400 X 35
--

1175 25 300 X 15

1200 15 300 X 25

e.J1
l\:).
I-"
0

""P.• FORM 2
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GLENAIR CDSTEAN ROCK GEOCHEMISTRY
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,-

Whlt_: Offict
V,llow: Project a....
Gr.n: s.mp....

ANALABSGLC

AMAX IRON ORE CORPORATION
(MINERALS EXPLORATION DIVISION)

~oertyorhoumct ROYAL GEORGE GLENAIR
o ELLIS

SAMPLE RECORD
1:250.000 Sheet Area OATLANOS

o 25 February 1983ate: Collocted by: • SImple Batch No. Analvsesby:

GLENAIR COSTEAN
Analyses (ppm unl... ""'OM;" .tatedl

.ample No. GLC 1 Description Location Sn F Cu Pb Zn As Comments

LC 1 GLENAIR COSTEAN See Plan 1

0-2 m 85 900 30 5 70 33

2-3 m 55 1100 20 5 40 15

3-5 m 40 700 30 X 50 26

5-7 m 60 BOO 45 10 60 31

7-9 m 70 700 65 5 50 60

.'9-11 m 310 600 90 X 60 65

11-12 m 1950 1600 55 X 50 29 .

12-13 m 3800 2700 20 5 70 13

13-15 m 130 1000 40 x 55 15

15-17 m 80 900 20 10 80 25

17-19 m 70 1200 35 x 100 32

19-21 m 70 1100 15 10 85 20

21-23 m 35 900 20 x 65 20

~17

~

0
P.· fOAM 2 ~
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SAMPLE RECORD
1;250,000 Sheel Are. OATLANDS

AMAX IRON ORE CORPORATION ..
CMINERALS EXPLORATION DIVISIONI

Property or Prolllt!C! ROYAL GEORGE GLENAIR

Whit.: o,r~

V"IDW: Pro"t 0 ......
0,....: SampI...

Dale: 25 February 1983 Collected by: O. ELLIS Sample Selch No, GLC Analvses by: ANALABS
GLENAIR COSTEAN Analvses (ppm unles. otherwise .tatedl

ample No, GLC 2 & 3 Description Location Sn F CU Pb Zn As Comments

GLC 2 See Plan 1

0-2 m 50 600 20 x 70 16
2-4 m 55 1200 .25 5 140 15
4-6 m 85 1600 25 5 105 16
6-8 m 2800 2000 20 x 60 11

8-10 m 30 800 30 x 50 13
10-11 m 40 1500 25 10 130 30

.-

LC 3

0-2 m 40 600 35 x 150 157

2-4 m 60 1500 30 x 155 21
4-6 m 65 1700 35 10 165 22
6-7 m 70 1800 70 x 210 24

('fl

(..;J

I-'-

~
P,. FOAM 2 ·1
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APPENDIX 4

Bedrock Auger Geochemistry
Rock Chip Geochemistry
Costean Geochemistry_
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SAMPLE RECORD
1:250,000 Sheet Aree OATLANDS

AMAX IRON ORE CORPORATION
IMINERALS.EXI'LORATION DIVISION'

Proporty or Prospect ROYAL GEORGE DYKE LODE

D_
P,ojectOeol••
S.mpf.,

ANALABSDELLIS R VIVIANDate: ? Marrh lQR~ Collected by: . • . • Sample Ibtch No. Anelysesbv:

S. HARRISON
DYKE LODE BEDROCK AUGER GEOCHEMISTRY Anelyses (ppm unless otherwise statedt

Sample No. Description Locstion tll:"DTU Sn F Cu Pb Zn Bi As Comments

ZOOOE 1950 'C' HDrizon - Yellow brown decomposed 1.4ln 60 2200 5 170 50 x 37
1960N ditto 1.4ln . 60 3600 10 260 135 10 21
1970N ditto 0.9 m 40 1900 10 315 55 10 98

1980N ditto taken from depth of one auge 80 1200 5 2:>1; 41; :>n ~ ~~r!k~.~xtensio

flight (O.76m) in 'C' horizo ~~:NiS at1990N ditto UO 2400 10 255 65 X 27 B
2000N ditto ditto 1850 7600 10 130 45 10 21
2010N ditto ditto 310 2500 10 165 80 10 20

2020N ditto ditto 290 2100 10 .80 45 X 13.
2030N Moderate Fe OX ditto 120 2700 10 U5 85 X 18

2040N ditto ditto 170 2300 10 75 85 X 19
2050N Moderate Fe OX ditto 260 2200 10 125 U5 10 42
2060N ditto ditto 150 2800 15 85 80 10 27 ~~~1k~/xten-

2070N 730 6000 15 -130 30 10 70
northern lodeditto 19~e~_!l 207~.5 from base of is at 2065N

2080N ditto ditto 180 600 15 135 95 X 3

2090tl ditto ditto 140 2400 15 150 U5 X 87
2100N ditto ditto 240 3800 15 95 55 X 35

21l0N ditto ditto 140 1800 15 210 85 10 66
2120N ditto ditto 380 2700 10 195 145 X 84

M.P•• FOAM 2 •,



SAMPLE RECORD
1: 260,000 Sheet Aree OATlANDS

AMAX IRON ORE CORPORATION
IMINERALS EXPLORATION OIVISIONI 5 2 1 0 9 0

ProDOfty or Prospect ROYAL GEORGE DYKE lODE

Whit.: Offictl
VIHow: p,..O..,.o....
OrMn: ..,...,

Oete: 14 April 1983 Collected by: D. EllIS + R. VIVIAN Semple Betch No. Anelyses by: ANAlABS

DYKE lODE ROCK CHIP GEOCHEMISTRY Anelyses «ppm unless otherwise stetedl

Semple No. Description location Sn F W As Zn Comments

A 3319 l. 9rey siliceous qtz porphyry greisen with 2060N I 1968E 1300 33.5% 10
dog-tooth qtz vein & granular top az. {composite
ole

A 3320 L. grey sillc::ls ~~z ~~~~~r~,w~t~ a~.nna7 " costean no. 1 (trench) 640 11.8% 10
greisenised feldspar matrix is more Silicified
near weak qtz vein

A 3321 ditto +'~~~~I. C10t~ Si1ic~~ied gr. gran~iorite northern ridge line 1100 26.3% 10
- I~ In nh tn a I..~~..r In

feldspar; minor q}~ veins ~~ Icm width; minor
tourm. strinoers comnosite

A 3322 tourmaline generally absent; I piece qtz vein ~llock hea~\sh'ft 2 4650 44.4% 10 ~~~~/r~;~~e",~~shows coarse atz xrst1s interarain with slabbv western end
tourm. xrstls; minor gretsenlzatton of the to~~ranu1ar,~~~~~porphyry ind stinnuis a

from quartz

A 3323 we~~~ered 1. brown weak1>: greise~ised to ~~esh northern end BHP costean 3050 18.5% X
'J~' 1.. .H'~ Ha ,H~ tlunlO _ tI'rb 1

A 3324 olc exposed in bottom of costean; moderate c~site southern part 500 8900 X ~al~ ..~~k to lodef-m or. atz/mica arelsen with fresh tourm xrst1 of BHP In 0 1

centre fi11ing"qtz vughs or adjacent to coarse
atz aaareaates' 'otz veinina~ otz ohenocrvsts rar

M.P.· FOAM 2
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SAMPLE RECORD
1:250,000 Sheet Aree OATLANDS

AMAX IRON ORE CORPORATION
•MINERALS EXPLORATION DIVISION)

Property or Pro!l!lC!

521091
ROYAL GEORGE DYKE LOOE

Whlhi: Office
V"low: Project Oeolo'"
0,....: , ........

ANALABSA I bDELLIS + R VIVIANbColi14 Aprll 1983Date: ected y: . . m e 0, nalV$8S uy:

DYKE LODE ROCK CHIP GEOCHEMISTRY Anely... (ppm unless otherwi.e .tated)

Sample No. Description Location Sn F W Comments

A 3325 weakly qtz/mica greisen containing coarse qtz mullocllhe~~..~haft 2,h6 1050 8500 10 Dyke Lodeup;n'· nt7 - nb ;n
groundmass of fine granular qtz &feldspar (o/c)

A 3326 silic. greisen with relic. qtz phenocrysts; fine shaft 1 dump composite 3750 14.2% 15 Dyke Lode
dogtooth qtz veinlets

A 3327 ~:~~~~iesn~~,9reis~~~sed granodiorite in f-m gr. shaft no. 1 3400 22.1% X Dyke Lode
l,~ "6n' n~ ~n.I

in qtz tourm. clots present

A 3328 variety 2 1750 8500 15 Dyke Lode
mod strono f or o"e;sen ..nnc'·Hnn nf nb mi ..~
flakes and assocd. vughs

A 3329 Float; coarse gr. salmon red granite angular qtz 1900N 2000E 540 7700 X Dyke Lode
phenocrysts In a crse mIca all<l med gr qtz all<l K
feldspar groundmass

:
A 3330 ~~l1~~t~r~~s~~i~~d ~~ ,rrphyry carrying white costean no. 1 3550 12.1% X Dyke Lode

Is" ~,'," h~ lin:;' v~.t1.

M.'.. FOAM 2

~



1:260,000 Sheet Are.

SAMPLE RECORD
OATLANDS

AMAX IRON ORE CORPORATION
CMINEFlALI EXPLOIIATION DIVISIONI

Proptrty or ProIQ8Cl

521092
ROYAL GEORGE - DYKE LODE

Whfgl OH6I:.
Veltow: Project Oeolotkt
Or....: s........

A

I

Date: 4 August 1982 Collactad by: R. YEATES &D.ELLIS Sampl. Batch No. Anal.... by: NALA8S
DYKE LODE ROCK CHIP GEOCHEMISTRY

An.lyses (ppm unless othOfWIse ltated)

Sample No. Description Location Sn W F As Ag Cu Comments

DL.l grab sample 0f_~erY,flne grained l1ght.gr~y quart 2700 x 5.20% 95 10 30• ;'nn" • __' 1____ ,.

o~<;ourmallne an~_~~r~~ bl~~-green chlorite. 4~
Un nn~no <~.. ,. .L

OL.2 grab sampleI~f co~~~~\g~~~ quart~.~~eise~n~o?~~n ng 1050 x 4.60% 22 x 5minor mica Irhlnri nn ..d .~n"

porosity. Taken from dump at the Dyke Lode.

,

M.P•• FOAM 2
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AMAX IRON ORE CORPORATION
(MINERALS EXPLORATIoN OIYISIONISAMPLE RECORD

1:250,000 Sheel Aree OATLANDS PrOperty or Pmsoect ROYAL GEORGE DYKE LODE
521093

White: affic.
VII'ow: Preject GlIOIotiA
OrMn: S.......

ANALA8SDLCSample etch ND. ELLIS + R VIVIANColi led b2 March 198301a e: .. v: . B 0, Analvsesbv:

Analyses (ppm unless otherwlsa statedl

Sample No. Description Location Sn F Cu Pb Zn 81 As Comments

DLC 2 DYKE LODE COSTEAN See Plan 2
0-2 m 300 2800 30 165 160 20 140
2-4 m 180 3800 60 260 225 10 73

4-68\ 65 2800 60 200 175 10 58
6-8 m 110 4900 40 180 140 20 56

8-1Om " 140 6100 30 230 220 30 75

10-12 m 180 6400 45 150 165 30 100
12-14 m 370 1.19% 45 345 135 X 66

14-16 m 400 1.45% 40 515 90 X 4

16-18 m 380 1.35% 35 350 105 X 340

18-20 m 850 1.75% 45 695 90 20 510

20-22 m 780 1.30% 25 355 55 10 310

22-24 m 970 1.95% 30 245 80 X 99

24-26 m 5250 2.00% 25 185 70 X 21

26-27 m 670 1.35% 15 105 80 10 17

-

M.P.· FORM 2 .-, ..
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PETROGRAPHIC REPORT ON SAMPLES A3349-A3353,

AVOCA AREA, TASMANIA.

by

Hugh K. Herbert

Prepared. for: Amax Australia Ltd.,
- Exploration Division .. 24th April, 1983.
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PETROGRAPHIC REPORT ON SAMPLES A3349-A3353,

AVOCA AREA, TASMANIA.

MATERIAL AND AIMS

Five rock specimens, designated A3349 to A3353, from the

Avoca area, Tasmania, were submitted for petrographic examination

as per instructions (R.M.V./jv - 18th. April, 1983).

• (1)

The main aims were :-

To identify any evidence of hornfelsing and/or hydro­

thermal alteration affecting the rocks;

(2) To comment on the nature and mineralogy of variably

abundant "spotting" in some samples; and

(3) To comment on any other significant features.

In this connection, a 3" x l~" thin section of each sample

was prepared and examined.

PETROGRAPHY

• Sample A3349

Hand Specimen:- (R.M.V.) Buff, fine-to medium-grained sandstone,

regularly spotted by ? chlorite/tourmaline to lmm width. Hair fractures

present.

Thin Section:- In thin section, the rock is composed of quartz (~55%),

K-feldspar (~15%), limonite/goethite (~8%), biotite (~8%), muscovite

(~8%) and tourmaline (~5%).

The rock has a crudely preserved foliation, reflected mainly in

the sub-parallel alignment of eliptical and attenuated quartz grains.

Overprinting this is a thermal event which has resulted in mOdification

of mica habit to decussate intergranular aggregates and flakes. Quartz

and feldspar grains have only partly recrystallised due to abundance of
micaceous matrix. However, large strained quartz grains have developed

polygonal sub-aggregates. Typical fabric is shown in Plates I (a) and (b)



521'097
- 2 -

and Plate 2. It is quite clear that none of the. existing mineral grains

act as nucleii for tourmaline crystallisation in this specimen. Rather,

tourmaline occurs as ragged intergranular plates and granules and, in

its habit, appears to have been contemporaneous with thermal recrystal­

lisation of the rock.

There is no evidence of post-thermal metamorphism hydrothermal

alteration of this sample in the presence of subsequent veining,

sericitisation, argilitisation or silicification. Despite this,

the rock contains abundant limonite/goethite granules and staining

which impart the overall buff-orange colour to the hand specimen.

Many of these granules appear to represent oxidised and hydrated

~mary mineral components, perhaps sulfides (1) and so may suggest

a hydrothermal pulse through the rock. Alternatively, they may

simply be a weathering product and, without details of the sampling,

this cannot be resolved.

Sample A3350

Hand Specimen:- (R.M.V.) Dark grey, siliceous sandstone. Spotting is

abundant. Massive, black tourmaline-lined fractures board the rock;

and one is bordered by a dark grey silica/tourmaline selvedge.

i
'J

Thin Section:- In thin section, the rock is composed of quartz,

~feldspar, muscovite, tourmaline and limonite/goethite.

Within the rock, distinct mica-rich and mica-poor bands occur.

These presumably represent primary sedimentary compositional differences.

A fairly well preserved foliation occurs normal to this "sedimentary"

banding and is reflected by alignment of eliptical and attenuated

quartz grains in mica-rich bands, in which muscovite constitutes about

25%.

Superimposed upon this is a period of thermal recrystallisation.

In the mica-poor, quartz-rich bands, this has resulted in the development

of an obvious granoblastic fabric, whereas, in the mica-rich bands this

is not as well-defined. Here, however, mica has recrystallised to an

intergranular decussate matrix.

Tourmaline in the rock occurs as dispersed fine-grained -

ies

Ii
I",'.,>,

'(

I
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(av. 0.1 - 0.2mm long) subhedra1 to euhedra1 grains. Both the conc­
entration and orientation of the tourmaline grains is clearly controlled

by compositional variations in the host. Tourmaline is much more
abundant in quartz-rich, mica-poor bands (~10%)·than in mica-rich

bands (~l%). This is clearly illustrated in Plates 3 and 4. Also

illustrated in Plate 4 is the random orientation of tourmaline grains

in keeping with the granob1astic fabric of the host. This may be

contrasted with Plate 5, in which crude alignment of tourmaline crystals

occurs. Clearly, this is controlled by the relict foliation present in

the mica-rich bands.

Another feature present in this sample is the confinement of

~fairlY abundant limonite/goethite granules and aggregates to mica-

rich bands - limonite/goethite does not appear to be present in quartz­

rich bands. This may reflect a primary compositional feature, but may

equally well be secondary.

Whilst K-feldspar is not uncommon in this sample, it is neverthe­

less much less abundant than in A3349 and appears overall to represent

less than 3% of the rock.

Superimposed upon the rock are a number of fine post-thermal

metamorphism quartz vein1ets completely barren of tourmaline (Plate 5).

In this case, the vein1et occurs at the interface of mica-rich and

~ica-poor bands and are hence parallel to primary layering and normal

to foliation.

Sample A3351

Hand Specimen:- (R.M.V.) Dark grey-black, intensely spotted argillaceous

sandstone; the spots tend to coalesce. Three "leopard spotted" bands
follow (1) bedding. .,

Thin Section:- The section is composed mainly of very fine (0.02 mm)

decussate biotite and muscovite in the ratio of about 1:5, minor quartz

and feldspar «5%), fairly abundant ragged tourmaline granules (0.05-0.1 mm)

(often coalesced into spongy clots up to 2 rom in diameter) and less than
1% isolated scattered opaques.



•
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There is a strong tendency for spotty tourmaline clots to

occur in distinct bands where it. constitutes up to 40% of the band

and 70% of the clots (Plate 6(a) and (b)). As far as can be determined,

there does not appear to be any significant difference between bands

containing abundant tourmaline clots and those that do not. The matrix

of both is essentially a fine decussate biotite/muscovite matric in

the ratio about 1:5 (Plate 7). However, there does appear to be a slight

increase in muscovite relative to biotite in the tourmaline-rich bands

and, if this impression is correct, ·may suggest that tourmaline is

preferentially formed in bands having primary compositional, that is,

sedimentary differences. Furthermore, many of the tourmaline clots

contain very fine, opaque filaments and wisps which may be composed

of graphite. If so, it may be that nucleation of tourmaline clots

was controlled by organic material occurring in specific bands.

Apart from the occasional post thermal metamorphism quartz

veinlet, no evidence of later hydrothermal preparation appears to have

occurred.

Sample A3352

Hand Specimen:- (R.M.V.) Dark grey siliceous (homfelsic) fine-grained

sandstone.

~ Thin Section:- In thin section this rock is composed of quartz (~4S%),

K-feldspar (~15%), chlorite (~l8%), biotite (~8%), muscovite (~l2%),

tourmaline «1%), and opaques (~2%). An occasional grain of zircon is
present.

The sample is medium-grained with quartz and feldspar averaging

between 0.2-0.4 mm. Some of the clastic quartz grains contain fairly

abundant rutile filaments. Tourmaline is not a significant component

and where present occurs as ragged equant granules.

The rock is noticeably foliated and is not homfelsed to the

same degree as other samples in this suite. Nevertheless, micaceous

matrix phases, chlorite, biotite and muscovite, tend to have a decussate

fabric. The presence of fairly abundant chlorite in this sample,

coupled with better preserved foliation, accords with the suggested
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lesser thermal overprinting. Furthermore, extensively strained quartz

grains in the rock do not show any appreciable recrystallisation which

would normally occur with thermal energy input.

The sample contains a number of thin, non-recrystallised quartz

veins, parallel to foliation, and often with fairly "coarse" fringing

muscovite (Plate 8).

•
Sample A3353

Hand Specimen:­

sandstone cut by

quartz veinlets.

(R.M.V.) Fawn to brown (weathered). medium-grained

discontinuous, indistinctly margined white sachroidal

Some cross-cutting features.

•

Thin Section:- In thin section the rock is composed of quartz (~50%).

K-feldspar (~lO%), biotite (~15%), muscovite (~15%), Fe oxide/hydroxides

(~10%) and tourmaline (~l%).

Quartz and feldspar are in the grainsize range 0.1-0.5 mm;

whilst minor tourmaline occurs as ragged anhedral grains rarely larger

than 0.1 x 0.1 mm.

This rock does not show any evidence of foliation. Whilst

quartz grains show some strain effects, they are nevertheless much

more extensively recrystallised to polygonal subagg!egates. Muscovite

and biotite flakes are much coarser (up to 0.3 x 0.2 mm) than other

samples of the suite and occur as decussate masses and flakes. Biotite

is a lime-green to brown-lime green in colour and is frequently over­

printed by brown, orange-brown or red-brown limonite staining.

The orange to red-brown colour of the rock in hand specimen

results from extensive iron staining and abundant fine dusty granular

limonite around grains and throughout the micaceous matrix; abundant

diffuse and fine capilliary limonite networks are also present.

Traversing the rock, are a number of totally polygonised quartz

veinlets (Plate 9) up to 2 mm wide. Clearly these are pre.-thermal ? , ..... -

metamorphism which has caused extensive hornfelsing with obliteration

of foliation, if originally present in the rock. It is interesting

:I
I
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to note that the very extensive iron staining of the matrix does not

extend into the polygonised quartz veins, presumably reflecting the very

tight grain boundaries of the polygonised quartz ,veins relative to

the matrix.

Assuming that the extensive iron staining, etc., is a function

of weathering, then the rock does not appear to have sustained a recogni­

sable period of hydrothermal fluid passage. This rock is clearly the

most strongly hornfelsed.

DISCUSSION

... Samples of this suite range from matrix supported, argillaceous

sandstones through to argillite. Most have sustained a period of

deformation resulting in the development of a pronounced foliation.

Without any field criteria, it is impossible to meaningfully comment on

the foliation, except to say that the characteristics accord with

axial plane structures. In any event, where primary sedimentary layering
•

can be defined by present compositional.variation, the foliation is

normal to the layering. Some samples, e.g., A 3352 possess fairly

strong foliation, whereas others, e.g., A 3353 do not exhibit any

evidence of foliation; A 3349 and A 3350 are intermediate between the

above two. This may simply reflect intensity of thermal overprinting

or may be inherited and represent proximity to axial plane features .

• The whole suite has been variably thermally metamorphosed.

It is suggested, on the basis of strong relict foliation and presence

of chlorite, that sample A 3352 is the least thermally metamorphosed

and sample A 3353, without any evidence of foliation (note comment above)

but quite strongly recrystallised, is the most strongly thermally

metamorphosed. Samples A 3349 and A 3350 are intermediate. The

position of sample A 3351 (meta-argillite) is unknown.

In samples A 3349 and A 3350, leopared spotting is not related

to intensity of tourmalisation or tourmaline aggregation. In fact,

'it is difficult to identify, in thin section, the precise nature of

the spotting. Reference to Plates 3, 4 and 5 clearly illustrate this.

Certainly, there is no evidence to suggest that primary mineral grains

have acted as nuclei for secondary mineral growth in these samples.



521102
- 7 -

However, in sample A 3351, tourmaline aggregation leads to

spotting up to 2 mm in diameter. It was suggested earlier, under

the description of this sample, that tourmaline nucleation may have

been controlled by filamentous organic matter. There does not appear

to be any other petrographic evidence of primary mineral nucleation

of tourmaline in this sample.

In all samples, tourmaline growth appears to be contempQraneous

with thermal metamorphism. Some quartz veining is pre- or syn-thermal

metamorphism, whilst other quartz veining is post-thermal metamorphism.

Apart from the latter, and with due attention to the extensive limonite/

goethite alteration, there does not appear to have been a significant

~ post-thermal metamorphism hydrothermal fluid pulse pass through rocks
of the suite.

•
24th April, 1983.

./ Hugh K. Herbert-



Plate 1 (a):- (Sample A3349) Photomicrograph showing typical area of
the sample; quartz (colourless, anhedral), biotite (orange to
greenish brown), muscovite (colourless, high relief), tourmaline
(dark brown to dark green-brown, high relief) and limonite (dark
brown to black, granular). Note the crudely developed foliation
depicted by parallel alignment of eliptical quartz grains. Note
also the absence of any obvious spotting in the matrix or around
primary mineral grains.
Plane polarised transmitted light; micrograph 2 x 1.4mm.

(b):- Sample A3349) Crossed polarised light micrograph of
same area as (a). Note the granoblastic and decussate fabric
of the rock and the polygonisation of coarse quartz grains.

521103
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Plate 2:- (Sample A3349) Photomicrograph showing detail of a typical
area of the sample; quartz (colourless, clear, anhedral), muscovite
(colourless, high relief), biotite (pale to mid orange-brown),
and limonite granules (dark brown to black). Note the intergrown
decussate muscovite and biotite, forming an intergranular meshwork
to quartz (and K-feldspar) grains, in which granular limonite/
goethite occurs. Some limonite/goethite clots may be after
sulfide.
Plane polarised transmitted light; micrograph 1 x O.7mm.

I•
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Plate 3 (a):- (Sample A3350) Photomicrograph showing typical area
of mica-rich band in the sample; quartz (colourless, clear,
eliptical and attenuated grains), muscovite ( colourless, dusty,
high relief), and tourmaline (dark brown). Note the strong
relict foliation defined by parallel alignment of eliptical quartz
grains and the low concentration of dispersed tourmaline granules.
Note also that there is no tendency for aggregation of any of
the components into "spots".
Plane polarised transmitted light; micrograph 2 x 1.4mm.

(b):- (Sample A3350) Crossed polarised light micrograph of
same area as (a). Note the abundant decussate muscovite (biref­
ringent) forming an intergranular mesh to granoblastic quartz
(cream to black).

I
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Plate 4 (a):- (Sample A3350) Photomicrograph showing typical area
of mica-poor band in the sample; quartz (colourless), tourmaline
(dark green-brown). Note the absence of foliation in this mica­
poor section and the very much more abundant and slightly
coarser, dispersed tourmaline grains relative to Plate 3 Ca) and
Cb). Once again, there is no petrographic criteria to identify,
the cause of spotting observed in hand specimen.
Plane polarised transmitted light; micrograph 2 x l.4mm.

Cb) : - (sample. A3350)
same area as Cal. Note
ive of hornfelsing.

Crossed polarised light micrograph of
the typical granoblastic fabric indicat-
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Plate 5 (a):- (Sample A33S0) Photomicrograph showing junction between
mica-rich (left side) and mica-poor (right side) bands in the
sample and separated by narrow post-thermal metamorphism quartz
vein (colourless band). Note (i) the strong foliation in the
mica-rich band relative to the mica-poor band; (ii) the increased
abundance and grainsize of tourmaline (dark brown, high relief)
in the mica-poor band; and (iii) the total absence of tourmaline
from the quartz vein.
Plane polarised transmitted light; micrograph 2 x 1.4mm.

(b) (Sample A33SO) Crossed polarised light micrograph of
same area as (a). Note the abundance of muscovite (birefringent)
in the mica-rich band (left side) and absence from the mica­
poor band (right side). Note also the granoblastic fabric and
non-polygonised nature of the quartz vein. ,.:~~
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Plate 6 (a):- (Sample A3351) Photomicrograph showing typical
aggregation of anhedral tourmaline grains (pale to dark emerald
green, orange to brown) into clots up to 2mm in diameter within
specific bands and intergrown with muscovite (colourless) and
biotite (pale Brown) in a matrix of muscovite and biotite, with
isolated black opaque granules.
Plane polarised transmitted light; micrograph 1 x O.7mm.

(b) : - (Sample A335l) Crossed polarised light micrograph of
same area as (a).

,.



Plate 7:- (Sample A33Sl) Photomicrograph showing typical fine­
grained decussate aggregate of muscovite (colourless) and
biotite (pale brown) with isolated opaque granules (black) in
bands free of tourmaline granules and clots.
Plane polarised transmitted light; micrograph 1 x O.7mm.

521109
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Plate·S:- (Sample A3352) Photomicrograph of typical area of the
sample showing post-thermal metamorphism quartz vein traversing
granoblastic aggregate of quartz (clear, white· to black), K­
feldspar (grey to black, dusty), muscovite (birefringent, platy)
and isolated tourmaline. Note the fairly coarse fringing
muscovite to the quartz vein.
Crossed polarised transmitted light; micrograph 1 x O.7mm.

521110
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Plate 9:- (Sample A3353) Photomicrograph of typical area of the
sample showing polygonised pre-thermal metamorphism quartz vein
traversing granoblastic aggregate of quartz with intergranular
decussate muscovite/biotite (birefringent) and limonite/
goethite granules (black).
Crossed polarised transmitted light; micrograph 1 x O.7mm.



SAMPLE NO. LOCATION

521112

GLP 1 Costean no. 1 area, Glenair

A 3349 1050 E / 1450 N (Glenair)
r-- A 3350 1000 E / 1000 N (Glenair), • A 3351 1058 E / 1050 N (Glenair)

A 3352 720 703 St. Pauls Dome 1 : 25000 Topo

A 3353 703 716 II II II II
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recrystallisation as follows :-

521113

, .

1

(1) reqional metamorphism producinq a micaceous and chloritic

quartz schist with attendant attenuation of clastic quartz grains.

(2) thermal metamorphism producinq a granuloblastic mosaic in

the quartz lenticles and overprinting of decussate texture in the

micaceous matrix.

(3) Further defo=atiCln resulting in strain effects with little

or no recrystallisation.

Minor opaque oxide (less than 0.05 mm) is dusted throughout the

matrix, e.g., Figure 1, along with occasional grains of zircon

and apatitel minor K-feldspar is present.

'rourlDaline is COll1lllon, and whilst concentrated in and close to sheet

.veins, nevertheless occurs throughout the rock matrix. In the

sheet veins tou=aline is closely associated with cassiterite

(Figure 2). This distribution would sUCJgest that tou=aline and

cassiterite formation are closely related but that boron has had

a greater diffusive mobility, penetrating further into the rock

matrix.

The rock is veined by two generations of quartz veins - a pre­

mineralisation veining of pure barren quartz which shows considerable

strain effects and so was probably pre-stage (3) above. The vein,

about 1 all wide, occurs at a low angle to the foliation.

The second generation quartz veins constitute a sheet veining

system that occurs no=al to foliation in the rock sample studiedl

veins range from 0.01 to 3 IIID wide. This sheet veining appears

to have mineralised and non-mineralised components. in the ratio

about 1:1 and strongly suggests two episodes of sheet veining,

the non-mineralised veins being later than the mineralised veins.

Evidence for this thesis is provided by the very caamon quartz

infillings and overgrowths of texminal quartz-crystals of mineralised

veins (Figure 3), coupled with occasional topaz grains in the

mineralised veins.
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(3)

Amongst the mineralised veins cassiterite generally is very abundant

and may constitute up to 50" of individual veins, particularly

the widest and coarsest veins. The upper grainsize limit of

cassiterite is 1. 5 mm - this coarse cassiterite is of very uniform

qrainsize in the widest veins. Thinner veins have finer qrained

cassiterite. Thus, cassiterite qrainsize is correlatahle with

vein width.

[

[

r"
\ . ..;

1:.
L .
[

[

l~
I'

J.

r··......

The lower limits of cassiterite qrainsize is shown in Figure 4.

Bere, it is clear that the bulk of the cassiterite is within the

vein but that fine-qrained cassiterite also occurs disseminated

in host rock adjacent to the vein. The vein quartz is composed

mainly of elongate sutured grains which have grown normal to the

vein walls. This vein quartz shows only minor strain effects

whilst the associated strongly colour-zoned, euhedral to sUbhedral

cassiterite is undeformed. Some coarser decussate patches of·

muscovite are associated with the quartz veins.

In terms of original composition, the host was a fine-grained

quartz sandstone with a clayey matrix.

. /

HUGH K. HERBERt'

r
:/'

[

r
..~_.---

7th December, 1982.
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Figure 1 (a): Photomicrograph showing attenuated quartz
lenticles defining a foliation are set in a matrix of sericite/muscovite
and chlorite. .Opaque oxide granules are dusted throughout the
matrix. Plane polarised light; X60.

(b) : Crossed polarised light micrograph of area (al
showing granuloblastic aggregates within quartz lenticles. X60.
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Figure 2 (a): Photomicrograph showing intimate association of
tourmaline (pale green-brown, high relief) and cassiterite (dark
brown, high relief) in quartz vein (pale cream). Pale cream areas
of low relief in the quartz vein are muscovite. Fine black speckling
is fluid inclusions. Plane polarised light; X60.

(b) : Crossed polarised light micrograph of area (a).
X60.

(a)

(b)
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Figure 3: Photomicrograph showing cassiterite grains (dark brown,
high relief) in quartz vein (pale cream) with areas of muscovite
(pale cream, low relief). Also present are small grains of
tourmaline (pale brown, top center), whilst black speckling is
fluid inclusions. Note the euhedral quartz crystals overgrown
by later-stage quartz with the boundary defined by a dense train
of fluid inclusions. Plane polarised light; X60.



521118

Figure 4 (a): Photomicrograph showing cassiterite (dark brown)
in quartz vein together with disseminated cassiterite in muscovite­
rich (cream, low relief) host rock adjacent to vein. Note the
range in grainsize of the fine-grained cassiterite.
Plane polarised light; X60.

(b) : Crossed polarised light micrograph of area (a)
showing details of vein quartz and adjacent host rock. X60.

(a)

(b)
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APPENDIX 6

STREAM SEDIMENT GEOCHEMISTRY
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SAMPLE RECORD
1;260,000 Sheet Area OATlANDS

521j20 • AMAX IRON ORE CORPORATION
IMlNERALS EXPLORATION DIVISIONI

Property or ProH!8CJ

•
ROYAL GEORGE

Anal b ANAlABSSample B teh NoCollaetad by' 0 ELLISOltl' 14 Apri I 1983 . I lIylallY:

STREAM SEDIMENT GEOCHEMISTRY St. Pauls DomeAnalv-I_"'---I 1 : 25000 Topo
SamplaNo. Oascripllon DATA /2>'l'ile 1-1(;1 ~Ion Sn W As Cu Pb In Grid R&n.......u

A 3301 Stream sediment 4ct5J South Glenair Ck 50 X 14 30 300 688706

3302 4Gj~Y2.. South Kellys Ck 60 x 6 55 90 694708

3303 iJ..q5~:J West Arm long Marsh Ck 15 X 8 20 300 703712

3304 4'15t- East Arm Long Marsh Ck 50 X 18 40 1100 708712

3305
,

~4'5S South Williams Ck 60 X 4 10 300 716706

3306 ).,"/1% South Salmon Ck 50 X 4 25 1800 723705

3307 4.0S7 South Panel Marsh Ck 50 X 4 25 700 728705

3308 1,05<t> lower Forbes Ck 32 X 54 25 15 75 679708

3309 1.+C15'1 North long Marsh Ck 15 X 7 10 5 50 710719

3310 L...%o lower Panel Marsh Ck 30 X 13 5 10 70 726708

3311 L...'1bl North East Salmon Ck 230 X 2 5 X 45 722718

3312 L.r10~L North West Kellys Ck 60 X 5 15 5 80 694718

3313 4%7 North East Kellys Ck 15 X 8 5 5 30 695718

3314 4'1bL W. Arm North long Marsh Ck 10 X 5 5 X 15 701716

3315 L...Gj"'S W. Arm North Long Marsh Ck 20 X 7 10 5 40 702716

A 3356 4.q/:;h N. W111iams Ck 65 X 5 5 X 35 716713

3357 J.....%! West Arm Salmon Ck 220 X 4 X 5 20 720718

3358 J....'1 i::f6 North West Ani ~-, ('~ 55 X 3 X X 30 717721
..... ,OftM 2



ROYAL GEORGE
SAMPLE RECORD
1:250,000_ Aroo OATLANOS

521121 • AMAX IRON ORE CORPORATION
IMINERALS ElCl'LOftATION OIVISIONI

Property or Protpect

•
-~,

ANALABSDELLIS14 Aprll 1983Do10: Collected by: • 5ampIo Botch No, bv:
St. Pauls Dome

STREAM SEDIMENT GEOCHEMISTRY AnoIyaes !ppm ........ othlfwlso stoted, 1 : 25000 Topa
Sn II As Cu Pb In Grid Ref.

lamplo No. O.....iptlon ~T4-~>J" Location Commonts

~ 3359 Stream Sediment t..qbCf North Salmon Ck 250 X 5 5 x 55 720725
-

3360 4Vi70 North East .Arm Salmon Ck 80 X 2 X 30 45 721715

3361 4H7r North Panel. Marsh Ck 80 X 21 5 20 100 726721

3362 1.J.C1TL East Arm Panel Marsh Ck 170 X 5 X 5 15 726712

3363 4'17'? North Snow Ck 4 X 9 45 20 80 702677

3364
,

South Snow Ck 3 X 5 20 15 40 7036664Cf74-

3365 iJ.'17') Creek East of Dyke Lode 422 17 4 5 25 25 713679
3366 4.-071,., Royslea Ck 22 15 9 5 35 40 723677

3367 6/'-1"77 North Stable Ck 3 X 2 35 20 70 727679

3368 1f17CfJ South StabIe Ck 36 X 3 25 10 70 733672

3369- 4.07'1 East Arm SChool Ck 266 17 2 5 30 35 737678

3370 1.../1'<00 West Arm SChool Ck 215 26 11 10 100 150 735676

Sn W As . In F'

M7550 4.Cj"Oi Nth•. Glenalr Ck 35 X 14 25 40D 689712

7551 1J,/1'f;7... Central Glenalr Ck 35 X 17 25 400 688710

7552 1..J.. '1'0 '?J Forbes Ck 20 X 6 35 200 681712

P.· fOAM 2



ANALABS

•
ROYAL GEORGEPrpwty or Pr9'Pr1

AMAX IRON OR!! CORPORATION
!MINERALS EllPLORAnOH DIVISIONI•

R VIVIAN

521122

1 : 25 000

10 June 1983

SAMPLE RECORD
St. PAULS DOME1:260,000 She8l AI..

Oate: CoIlaclBd by: . Sample Batch No, Analv_bv:

~1_UI1lIII D1lMI "'loa ItetelII St. Pauls Dome

Sn W As 1 : 25 000 Topa
lamplaNo, O.....lptlon Location Comments

A331lA Replicate of A 3311 stream sed 40t<f:Jif. Nth East SallOn Creek 320 X 7 722 718
3357A " • A 3357 " • 4'1 "6:5 West Arm Salmon Creek 100 X 9 720 718

335l1A " " A 3359 " II 4'1'f5b Nth Salmo~ Creek 95 X 7 720 725
A 3399 Stream sediment 4e-,4>} West Trib Salmon Creek 60 X 9 719 719

A 3398A " " 4C[Ci>,,( II " II II 60 X 9 718 720
3399 • " Replicate of A 3358 U'1'tf1 Nth West Arm Salmon Creek 80 X 13 717 721

A 3435 II " 4'1GfO Nth Salmon Creek 90 X 6 720 728

;

A 3447 Stream Sediment 40'1/ E. Salmon Creek 722 719

3448 II " LI1Gfl. " II 722 721.

3449 " II L..0'1"J II " 721 722

• " 4'414- II II 721 7233450

,

LPo • 'ORM a .
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APPENDIX 7

RECONNAISSANCE ROCK CHIP GEOCHEMISTRY
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SAMPLE RECORD
1:250,000 Sheet Area OATLANDS

• AMAX 'RON ORE CORPORATION
(MINERALS EllPLORATION DIVISlONI

Proeertv or ProIQlC!

•
ROYAL GEORGE DYKE LODE &GlENAIR

Whi..: Gtfiu
Vellow: Pro;.ct GIOfotid
O,..n: S.mp....

ANALABSb DELLIS + R VIVIANColi

completely fi~e acicular tourm crystals
I

14 A rll 198301a e; p - v: • • Sample e.tdI No, Anolv_bv:

APPENDIX 7 - RECONNAISSANCE ROCK CHIP GEOCHEMISTRY Analv_ (ppm untau 01"-_ staladl

_laNG. Description LOCOIIool Sn F Cu Pb 2n Comments

\ 3331 brown 50ft looking rock sacchroidal tellturei Refer to Plate 7 85 8400 5 3D 65

some frals silic &fractured: carries much
vam..• wh~ te otz veins

\ 3332 Pinkish cream sugary sst cut by T stringers & ditto X 700 5 10 25
:H~n ,10.11 Wh;j.A nt; uAinl ..to

(2-3nm)

\ 3333 Coarse granular qtz &mica,greisen, carrying ditto 260 2600 25 X 10 E. Long Marsh Ck
minor qtz veinlets &tourm clots

A3334 & L grey silic hornsfelsic sandstone. Well fractur ~d ditto 130 4400 X X 20
.

& oreen tourm lined .ioints; otzl tourm veinlets'
A3335 multiple veining &brittle fracture textures 050 1.21% % 5 20 Williams Ckv. minor tourm argillac sed

A 3336 lIJassive to~~;.(green &felted) i~~l~l1ng location uncertain 380 2700 X X 35
c· Ir cc" uunhu n;" Ininn

A 3338 o grey (~urmalinised &silicified rock qtz See records 75 3700 X 5: 30
veined anastomisinol; T strinoers

A 3339 Ditto ditto 85 4000 X 25 30

A 3340 Qtz tourmaline rock blueish tounm/qtz groundmas Blue Lode (Sthn Trench) 30 4400 X X 40 ~!

with small clots of black tourm xrYstls coarse Nl
aggregates equfvolume of OIUlsn TmelY xrsYf1n ,.
to massive tourm and sacchroidal qtz. Fine gr .....
~~~~hn~,~~C~t~om~~~Nl~l~:s~~~:n tf,.~~e,,:~l~~~ ne Nl

.~

Po- FOAM 2 largely saccnrOlaal qtZ rOCk. U blUe black,



I - ~- ..-..----, ~-._,._, -----1

I• •AMAX IRON ORE CORPORATION Whic.: OfficI

SAMPLE RECORD !MINERALS EXPLORATION DlVISIONI
V.Uow: .,ojectO.......
0,....: lampl.,

1:260,000 Sheet As•• OATLANDS
" Prooerty or Prospect

ROYAL GEORGE GLENAIR RECCE

ANALA8SSop/BdlNa.D. ELLIS + R. VIVIANColt tedbOM.' 14 April 1983 tIC v: m I at AllIlvlISbv:

AllIlv- <ppm unleu ou.-iM stltedl

oompIo No. Description Location
Sn F Cu Pb Zn

Comments

\ 3341 Ditto 8lue lodeNorthern.area 45 4000 X X 25

\ 3342 Ditto Long Marsh Ck. East side 55 4100 X . X 25,
\ 3343 Ditto 8lue Lode Dump 60 8700 15 X 25

\ 3344 ~~~~l~e rock chip (sub o/c) well fracture~ E Long Marsh Ck 1100 7500 5 X 40 Sub olc
. ned siliceous d arev hornsfelsic sst . i' I nnn ".~rh ,..

mucn qtz veining sericite on margin Of some
T fractures,some rock frags black tourmaline

, 3345 composite across ~A~:~resn~f tO~~linised ~~ey Homeward Ck 25 300 25 X 50
~<t. nb ina u.rvino

~ m~ &
d grey black silic tourmalinised + grey sst Homeward Ck area. W. Freeman1530 4000 10 :m 50
containina numerous tourm veinlets &white orooertv area of orominent 590 4000 15 55 70 .

crystaline qtz/tourm veins to 3mm Wide; loca Ily well. jOinted sub ole (inSide
intense tournlalinised fracture~ to produce gate)
brecClatea rOCK

A3348 open or minute dogtooth qtz lined siliceo~~ Dyke Lode S.W. costean near 2050 1.38% X 30 65
n~A~ rAn"AA nh nh'

tourm clots

A3354 heavily silicified &tourmalinis~ sst &qtzl West Hil17~td~n~almon Ck 860 5800 X X 40
• •• ,A I. "n

A 3355 greisenised in part ditto ditto 1400 7250 X 35 40

U"!
~

I-'-
I-'-
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SAMPLE RECORD
1:250,000 Sheet Ar.. St. PAULS DOME 1 : 25 000

• AMAX IRON ORE CORPORATION
.MlNERALS ElCI'LORATION DIVIIIONI

Property or Pro,..,
•

ROYAL GEORGE

.. ~

MM..: Offic.
v'"ow: Pr~ O_QIiA
G....m s......,

NColloctod b R VIVIAN10 June 1983oat.: y: . Botelt o. Arlolvsos by: ANAl ARC;

AnoIy.. (ppm ........ Olhorwilo _edt

SomploNo. ROCK CHIPS
Description Location Sn W As f Commentl

A 3436 Hornfelsized sediments - irregular opaque white ~i!l ea~~ ~[ ~V~\~rn 75 X 17 1100
quartz veining &mi~~r sericite &Fe oxide
ir.cturesicomDosite

A3436A ditto (greisenised) ditto 50 X 8 1000

A 3437 Permo-Carboniferous coarse grained immature ditto 95 X 16 2000sandstone

A 3438 1 cm (max) black tourm r,eins in greisenised Eastern side of Hill East 4150 39 90 8100 ~~~~~n~r~~t~WOcoarse Drained aranite comol Panel Marsh Ck 729 715

A3438A Weakly greisenised tourmaline granite (composite) ditto 1200 X 160 6300 ditto,

A 3439 Greisenised granite (composite) ditto 6750 15 200 7300

eJ"!
""'....
,

Nl
t'.·FORM2 ~



•ROYAl GEORGEProperty or Prosptct

AMAX IRON ORE CORPORATION
IMINERALS EXPLORATION olvlSIONI•

o ELLIS &R VIVIAU29 June 1983

r'" ..-

SAMPLE RECORD
St. Pauls Dome 1 '. 25 0001:250,000 Sheet Area

Date: Collected by: . . SImple Batelt No, Analvsasbv: A1IALA8S

Analy... !ppm__lie ltaled) ,
I

Sample No, D....iption a.-tiofl Sn W F Commonll

A 3440 Composite rock chip greisenised fr~ctures 600m upstream on East side 5400 20 6600 Trench 20m from- .
A 3441 Completely.v~eisenised ' rock with qtz of East Panel t~rsh Ck 1250 25 5400 creek. Pit 10mohenos rema nino
A 3442 ditto ditto 810 30 7300 above trends;

It 3443 tomposite greisenised coarse grained quartz ditto 3750 25 7400 20rn S.W. of flat-

tourmaline granite lying rocks.

A 3444 Composite viticous transluc. Quartz vein material ditto 330 20 5300 East over hill

&well developed mica flakes crest from A 3443

A 3445 Tourmalinised granite consisting of qtz tourm East Sall;lOn Creek Topo 723 719

aggregate in which red brown mica flakes

completely replace the tourmaline

A 3446 ditto ditto

:

~

~
.........

olP•._FOAM 2
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flImerous 1·2mm white qtz vtinle:ts.

CiSBerite in d. gre CJI~rtzite
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spottino-

s

mid \11''' to_i......
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rni nor
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•• • 521130

Host rock across entire costlon exposure

Silicious grey gnmod,orite porphyritic in Illtge

feldspar and indistinct Qt! phenotr)'sts •

tourmaline rosettes.

2726222116

siIic..... g,_it•
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....
\

...

...
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25.000

Plate No 5

Scm

,"

LTD

._--'---------,-_.-'

Grits, sandstones, fossiliferous
mudstones;

Quartz sandstones, siltsTones, shales

River sands, gravels
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