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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 cassiterite
mineralisation located in quartz-cassiterite sheeted
veining at Glenair prospect and in the greisenocus lodes at
the Dyke 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 quartz veinlets spaced, on average, émm
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% 5n
across a lm 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 279° - 288° 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 widér area of the district, additional east-west
fracfture-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/of quartz-tourmaline veining + breccia
textures. In granite these fractures are characterised
by green tourmaline, tourmalinised granite selvedges and
assoclated 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
Best result is 0.38% Sn across one metre in the
veining. The narrow width of the system coupled with
lack of strike extension indicates the mineralisation to
be areally limited and lacking in economic potential.

veins.

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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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. 7/78.

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 rocké_
east of Glenair to Royal George for possible leakage
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mineralisation indicative of shallowly intruded granite
cupolas and associated sheeted veln 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 147%4" east

and 41%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 80kms
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 Cilimate, Vegetation, Physiography

In common with most of eastern Tasmania, the St.
Pauls District enjoys a termperate climate which
enables field work to be carried out throughout most
of the year. The summer months extend from November
to March with mean temperature rising to 20°C in
January from a low of 10°¢ during the winter

months._
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Average annual rainfall is approximately 490mm 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 Vvalley. These flat-topped ranges are
peaked by Mt. St. Peter and St. Pauls Done {(1027m
a.s.l.) to the north of the river valley. The
river has been entrenched along a line of faulting
since M2sozoic 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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EXPLORATION AND MINING INDUSTRY

The St. Pauls tin field has been the centre of mining 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.

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 sfrike 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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REGIONAL GEOLOGY

Over much of north-eastern Tasmania the Mathinna Beds, a
monotonous succession of deep water quartz-wacke, argill-
acegus 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 that infills
the South Esk Valley near Avoca. (Leaman & Richardson,
1981). '

Unconformably overlying sediments and adamellite-granite
is a Permo-Carboniferous sequence comprising arkose, grit,
sandstone and fossiliferous mudstone. Jurassic dolerite
was intruded as sills and dykes into the Permn—Ca:bonifer~
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

. 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,
L. a system of fissures 1s mapped in the
r 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 outecrop is no
longer visible having been bulldozed during
timber clearing for grazing purposes.

PR,
i

[ ‘) Interest in the prospect stemmed from the
L. _ 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% 5Sn,
respeciively,

‘ The prospect‘was mapped over a 600m x &600m

L. area on & 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.

Véin-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
veln-fracture systems are widely spaced, of
the order of 200m apart, and vary in width
from G.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 8cm - lé4cm

apart to 2cm - 4cm apart as the system is

approached; reducing to less than 2¢cm 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 ahgular
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 8cm)
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ii) @uartz-Tourmaline Breccia Veins

The quartz-tourmaline breccia rock con-
sists of large, angular, massive black
tourmaline fragments cemented in a
coarself crystalline and vughy quartz
matrix (Photograph 2}. Elongate sili-
cified wallrock fragments in a matrix
of guartz and tourmaline can alsc be
seen in some rocks (Photograph 3).

The slab~like fragments illustirate
brecciation to be structurally
contrelled 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 velned 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 devoild of

associated tourmaline then followed
{(Photograph &).

! The operative process is probably one of
P " hydraulic rupture of the sediments by
boron-rich fluid in much the same manner
as described by Allman-Ward et al (1%982).
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

L

Photograph 3 - Quartz tourmaline vein breccia rock showing

K slabbing zlong parallel fractures by a matrix
of comminuted quartz and tourmaline aggregate,
and brecciation and infilling by vughy quartz.
b The hostrock is silicified
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Photograph 4

Photograph 5

Quartz tourmaline vein breccia with silicified
fragments cemented by a matrix of tourmaline
and comminutes silicified fragments

Intense parallel fracturing and introduction
of tourmaline to produce well broken texture
and slivers of wall rock in the matrix

o2



Photograph 6 -

Open space textures shown by quartz which
has infilled fractures devoid of tourmaline
but for thin selvedges on the margins of
the guartz veins (width of central vein

is about 1.5cm)

¢re

2102
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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
guartz.

Two areas of gquartz-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/1130N 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 - l2cm
apart.
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Adjacent to this loation are small
areas of abundant white quartz scree
perhaps belonging to the same fracture
system. The quartz is opaque, irrege
ularly fractured and usually coarsely
crystalline. A few fragments show
terminated gquartz 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.

Quartz Vein System

A vein-fracture system at grid location
1049E/1280N comprises 7 tourmaline-lined
quartz veins over a width of &0cm, The
2cm wide white opaque guartz 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)

iv)

Orientation of the veins is 070°
strike and dip 70°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°-90° magnetic and is
characterised variously by coarse vughy
quartz vein float with associated minor
brecciation textures along much of its
exposure. At location B20E/1260N it
occurs as irregular gquartz 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/é0cm).

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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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° magnetic and dip is
vertical. The sandstone is veined
with numerous quartz veinlets ranging
to 3mm wide and regularly spaced at 3mm
to 1l0Omm spacings with an average around
émm (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 lm and in
Costean No. 2, 0.28% Sn over 2m (Photo-
graph 8).

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
guartz veinlets ﬂ§ lmm) traverse this
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Photograph 7 - Sheeted cassiterite-bearing quartz veins cut by

"

P

later stage non-mineralised veins. The dark grey
colour is imparted by tourmaline diffused through
the matrix of the guartz sandstone. (Vein width
is average 3mm)

e i e AL A e e

hotograph 8 - Cut specimen showing coarse cassiterite grains

occupying the full width of tear fractures in
silicified gquartz sandstone. The proportion

of cassiterite to vein guartz 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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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 l8m
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 N38°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
contemporanecus with the main sheeted
veining though this relationship is
uncertain. '

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

A similar occurrence of sheeted veining
suboutcrops at 1040E/850N over a 5m
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iv) (Cont)

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 (S 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 3S5ppm 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 5mm apart. Breccia
7 and slabbing textures are present
L. | though not common, Ad jacent to the
E“i‘lp veining there are spotted tourmalinised
E argillaceous sediments characterised by
jointing 5cm - 8cm 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.%s 2cm spacings),
tourmaline commonlylpervades the inter-
fracture area as large 'leopard' spottings
to 5mm in diameter (Photograph 9).

Wnile 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 plénes to display black wavy
lineations and microfold features (Photo-
graph 10).

Some rock specimens also show togurmaline 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
k. spots (3mm - 5mm wide) distributed throughout
the rock fabric to give the characteristic
"leopard" spotting

Photograph 10 - Selective replacement of argillacecus 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 géneral 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.

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 1lOmm
wide,
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Structure

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

between 42° - 65° 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
toc 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
Glenalir prospect and district are presented
in rose diagrams shown in Figure 2.

The strong £W 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.

Mineralisation

Cassiterite mineralisation is associated

with the sheeted veining recognised at
Glenair.' It is characterised by cassiterite
distributed through sheeted quartz veinlets
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 céssiterite 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.



4,1.4

521037

- 33 -

(Cont)
Two generations of quartz veins are evident:

i) First 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 infillings 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 wveins
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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)

'?z 150ppm Sn contour; suggesting that the
‘mineralised veining does not extend along

strike ocutside the costeans.

Two other areas of elevated $Sn values
delineated by the soil geochemistry (at
975E/1000N and 950-1000E/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 1lm and strikes
gast-west. Composite rock chip samples
assayed 840ppm Sn, 1500ppm F, 30ppm Cu, 5ppm
Pb, 85ppm Zn, 13ppm W, 170ppm As. Sn, In,
W and As values are anomalous. These
values identify a single weakly mineralised
guartz~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 bistribution

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 2> 500ppm F contour line centred on

a weakiy Sn anomalous area (} 130ppm Sn
contour line) and overlaps th some extent
the sheeted veins to the north. Cutcrop
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 valuesia 500ppm over
75m of grid-line. This anomalous 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 byrtheia.SOppm Zn contour,
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Cu, zn Distribution (Cont)

Copper values da 20ppm) 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

| (Q 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.

4.2 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. 40 (1929) as containing "tin ore and

more tourmaline". Evidence of former mining
activity comprise a collapsed shaft, an ore
— trénch, 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, dosteaning 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 iodes, 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
ridgelline.

Two siliceous lodes trend 279° and 288°
magnetic and are é5m apart. Dip 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
guartz 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. B.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
adjécent 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 & 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.
silicified and greisenised.

The granodiorite is extensively

The greisen is
irregularly distributed throughout the rock
and consists of a quartz-mica-tourmaline
assemblage; nowhere is quartz-mica greisen
Tourmaline clots:
nodules composgd 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.
geochemical results indicate that it is
fairly abundant throughout the siliceous
greisen (Plan 2).

However, the

Silicification is most intense approximately
lé6m 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 hornfelsic texture.
It averages 1.40m wide and contains no
visible cassiterite mineralisation.
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Geochemistry

'Northern Lode

The costeaﬁ 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-que 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, Bi 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).
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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
l.ode. 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
pperations.

521050
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DISTRICT EVALUATION

5.1

Introduction

A gravity survey conducted by Leaman and Richardson
(1981) shows a lobe from a 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
Bistrict 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 investe
igations are the subject of following sections.
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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.
quartz sheeted veining is absent from the mapped

However,
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 (P-BOppm - 90ppm Sn) with

the best results of 1100ppm and 1050ppm 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
They comprise a collapsed shaft
and several 2m wide trenches orientated east-west at

Long Marsh Creek.

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 fleoat 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
outecropping 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 5n values less
than 250ppm 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 gralned 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
10cm apart on average. Dark grey selvedges up to
l.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. wWidths 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 1400ppm 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
0.6m - 0.75m wide which passes rapidly into wispy
tourmaline fractures along strike.

r (‘ 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

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 Dyke 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
gach 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 5n, Base
metal, arsenic values are variable; and all
tungsten values are below the detection
limit.

Four anomalous Sn stream sediment results
were located 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.

- t“ Two of the initial anomalous results were
r 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 silt 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
L side of E. Panel Marsh Creek. Here coarse
|- ulp 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 50m of strike on a fracture
system orientated 081° 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
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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 eg. 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. A331]1 result -230ppm Sn was
confirmed by check sampling A3311A - 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 ocutcrop though
a few float fragments from one small area do
show guartz-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 materlal
shedding from a weak mineralised fracture
syétem of no ecanomic potential.
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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 (0.6m) makes an exact determination of
the numbef 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 guartz-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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processés 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°C within
the rduf 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 periocd 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 areas,
not only as perceived from its previous grade and
tonnage figures, but also because the NW structual
control on mineralisation 1s 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 lafge 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 +
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 Glenmair and Dyke Lode prospects.
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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

Legal Fees and Expenses
Publications, Maps, Reports
Contractors

Drafting Services & Supplies
Assaying and Analysis
Stationery & Office Supplies
0ffice 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

720

32

326
435

57

812
15,802

2,416

28,0
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M amax now ore coneonation @ Vhioe:  Offon
SAMPLE RECORD {MINERALA EXPLORATION DIVISION) o Eooiest Grotoget
1:250,000 Sheet Aces __ OATLANDS Progerty or Promect __ROYAL GEORGE GLENAIR
Date: 14 April 1983 Codlectedby: R. VIVIAN + D, ELLIS Sarmple Batch Mo, Avtysosby: | ANALABS

GLENAIR ROCK CHIP GEOCHEMISTRY Analyses {(ppm unless atherwise stated)

Sample No. GLR Deescription
P ——— e e e e e e e e e
»60E 1300H moderately - strongly; finely tourmalinised &
silicified sediment {outcrop)}; d.grey-black
weak sugary qtz veins .to 3mm some towrm.
s

F " As In Comments
K. Glenair - prospect 170 | 5100 10 42

>JOE 1345N| D. grey silic. hornsfels; well fractured with . '
D. Jrey 213 e : N. Glenalr 180 | 6200 | 25 | 18 60

tourm, glassy fragments o/c

b70E 1375N D. grey to black strongly tourm, & mod, silic,
sediment. o/c; (tourm. on Jaminae as spotting

| . Glematr :85 | 3600 | x 18 | 65

b75E 1325N E;t?rey tourmalinized finely laminated argﬂl.. W. Glenair N 100 | es00 ) a1 "

to mica flakes); rare X-cutting - gqtz,

690€ 1350N Quartz/tourm. breccia with coarse crystalline
atz/_1ining vughs which form the matrix in

t;h'lch massive tourm. clasts are set; also some
ntensely towrm, & silic, rock fragments

W. Glemair 1150 3800 x 6 25

706E 13500 D. grey silicecus hornsfelsic sub-o/c, _
associated with géT brecciation dissem, toumm, | W Slenair | 200§ 3000 | 45 8 30
through matrix & faint X-cutting qtz/tourm, .

veinlets ( < an)

710E 1325H Float; coarsely xrstiine gtz as vugh linings . Glenair 250 | 3600 20 10 20

black and felted

NF.-FORM 2

T40FCE
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AMAX IRON ORE CORPORATION

g

s w:alm Office
SAMPLE RECORD s peomamovovmon | & Jolom: Erfct Qo
1:250,000 Sheet Area = ONTLANDS Property o P ROYAL GEORGE GLENAIR
Dste: 14 April 1983 Collectedby: _ [, ELLIS + R, VIVIAN Sample Batch No. Analysss by: __ ANALABS
GLENAIR ROCK CHIP GEOCHEMISTRY | Analyses (ppm unless otherwise stated)
Samgple No, Description Location - Sn F . W hs Zn Cu . Pb Comments
mwmu T
770E 1400 well fract. 7-gre5- white opaque qtz fragment; ‘W. Glepatr 85 1700 15 300 85
tourm—lines—fractures; in highly altered :
{weathered?) tourmalinised seds,
315€ 126% numerous white fract. qtz veins & faint irreguldr 3 | 500 X 7 25
- & sugar t.
stringers of chlorite? occur in the some qtz veirs
370E 1045M well cleared d. grey black rx highly tourmalin- H; Glenatr 35 1000 X 18 | 108
ised ofc _
J75E 1000 gr silic. tourmalinised sst. with moderate Gienair 60 1900 X 30 65 15 X
gtz veining composite
J7SE 975N  ditto Glenair 840 1500 15 170 85 30 5
734E 11390 D. grey to black strongly tourm.; cleared sed. Glepair 70 4400 X 39 115
tourn.. as disseminations. Float.
MOE 855N black silic, tourmalinised rock with irregular S. Glenair 1.95% 4600 55 18 80
A white qtz tear veinlets
040E 855N high tourm; silic. black rock cut by sub-parallel §. Glemair ' 1.45’# 2900 35 6 45
white gtz veinlets {3mm wide) "ribbon rock”
casstterite grains (Imm) o/c
DMMOE 12808 Fine grained hornfels sed. o/c; d. grey; well N. Glenair prospect 1] 4200 20 18 50
Jointed & tourm, on surfaces: & dissem, '
colourless to grey opaque qtz veinlets {(3mm) &
tourm. selvedges with terminated gtz xrystls:
silic. of seds adjacent to veining ese
An
o
iP.- FORM 2 —
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AMAX IRON ORE CORPORATION

White:  Office
SAMPLE RECORD (MINERALS EXPLORATION DIVISION) " Sreent Gomipier
1:250,000 Sheet Aren OATLANDS ROYAL GEORGE GLENA
Date: 14 April 1983 Collected by: Sampie Bstch No. Analyses by:  ANALABS

Analyses {ppm unless otherwise stated}
Sample No, Description Location Sn F W As In Cu Pb Comments
— ——-—————.————mw —_ —
050E 1000M grey silic. tourmalinised sst., with moderate Glenair 20 200 X 4 | 45 55 X
A atz uejnjng compnt:ih: .
050E 1000N| ditto Glenalr 20 300 X 3 38 a5 | x
B.
150E 1210N float brittle, fractured & brécciated siliceous E. Glenair 100 3800 55 71 85
rock., Fractures tourm, lined Fe oxides after :
tourm.
A 3316 stlic, & tourmalinised rock showing breccia Sth. Bald Hill S.W. 210 1400 15 20 18
textures and a matrix of tourmaline & crystal aienair {bowl)
tined vughs. Communited silic. rock is
cemented by tourm. sub o/c .
A 3317 qtz/tourm. breccia: silic., & tourm., rock 110° - 250m S.M. Glenair 210 1900 X 8 20
A 3318 mass tourm; vughy qtz matrix ditto 160 1700 X 6 20
e
DO
i
<
MF.-FORM 2 BN
e
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White:

Office

Yollow: Project Geologist
SAMPLE RECORD ’ (MINERALS EXPLORATION DIVISION) Gresn:; pler
1:250,000 Shest Area OV -ANDS Property or Prospect  ROYAL GEORGE - GLENAIR
R. YEATES, A. STEWART,
Date: 10 December 1982 Callected by: J.M. HAMMOND _ Sample Batch No. Analyses by: _ ANALABS
GLENAIR ROCK CHIP GEOCHEMISTRY | Anstyses {ppm unless otherwise stated)
Sampile No. Description LI&__EJLLPIJ In Sn #” Ag Au Hg As | Comments
GL.10 grab sample of spotted (contact metamorphosed) 600 5 15 35 10 X X X 070 3
 siltstone pinky-grey in colour '
6L.11 grab sample of dark grey siltstone which weathers 1200 | 20 15 130 | 40 X X X .025 14
to a dark red-brown contai S
and fracture coatings of a quartz-sericite
assemblage
GL.12 grab sample of silicified and tourmalinised grey 1500 5 5 25 | 1600 X X X 020 13
i i of
drusy quartz and limonitic material
6L.13 grab sample of black highly tourmalinised siltstone 4100 | 10 10 35 260 X X X .020 4
' containing numerous veins and vughs of drusy quartz, ‘
Pervasive tine tourmaline-sericite alteration
of the host .
GL..14  grab sample of grey (blacktwhite) quartz-tourmalink 460 | 5 5 15 | 85 10 X X .025 9
rock containing 2 vu rtz :
coated in goethitic boxworking with possible
fine cassiterite
GE.15 grab samp!eoof relatively massive quartz which is 100 5 5 3 |10 X X X .025 9
~5is
which has undergone thermal deformation. It
contains some goethitic vughs and fractures.
e
&
e
o R
AP .« FORM 2 \\I
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. AMAX IRON ORE CORPORATION ‘ Yoo o Gaclogist
SAMPLE RECORD (MINERALS EXPLORATION DIVISION) Gresn:  Ssmpler
1:260,000 Sheet Area OATLANDS WWM_&‘LEMIR
Date: 10 December 1982 Collected by: R. YEATES, A. STEHART, J. HA&M)NQ_"“"Ia Batch No. Analyses by: ANALABS
GLENAIR ROCK CHIP GEOCHEMISTRY Analyses (ppm undess otherwise stated)
Sample No. Description ' k;th Cu Pb In Sn W Ag Au Hg As Comments _
6L.16 Grab sample of grey silicified quartz sandstone 1900 5 | o - 40 350 X X X 025 270
- ry fine ] .
tourmaline - sericite. The rock includes vughs
—— 1 and lenses of drusy quartz
rab le of _gre rtz- scovite gre 4500 5 |15 55 40 .085
GL.17 ?founamgg a gol?ta¥yq¥?oat gags%nt? 9 1 e the 30 X * 2
quartz is of a medium grainsize, the muscovite
books are up to lcm diameter and several
radiating aggregates of blue-black tourmaline to
Zcm diam, are also present (duplicate retained).
6L.18 grab sample of black/white tourmaline breccia 1400 5 110 25 | 2600 X X X .095 1
- consisting of fragments of silicified s/s in a :
matrix of fine decussate tourmaline with several
cavities containing drusy quartz., The sample
appears to have been rebrecciated such that fiper
fragments of tourmaline rock are set in a matrix
of 1° quartz {duplicate retained).
[h1
_o
.
o
WP - FORM 2 e F
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’ AMAX IRON ORE CORPQORATION
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White:

Office

Yeollow: Project Geologist -

SAMPLE HECOHD (MINERALS EXPLORATION DIVISION) Grosn:  Sampler
1:250,000 Sheet Area_OATLANDS Property or Prospect __ ROYAL GEORGE - GLENAIR
Date: 17 September 1982 Collected by: A. STEWART & D. ELLIS Sample Batch No. A;\alvses by:  ANALABS
GLENAIR ROCK CHIP GEOCHEMISTRY Analyses (ppm unless otherwise stated)
Sample No, GLENAIR Description Location Sn F As Ag Cu Comments
GL 2 Silicified tourmalinised sandstone Glenair prospect 160 | 11001 X 15
4 Quartz/cassiterite sheeted veins Glenair Costean No. 1 3.15%; 1500} 3 X 10
2 Quartz/tourmaline breccia N.W. Glenair prospect 480 | 3200 9 X 10
6 As per GL 2 {130 ) 2000 29 X 20
8 As per GL 2 180 | 4200 | 40 X 40
9 As per GL 4 3.45%| 2700} 1 X 10
&It
o
-y
.
M.P.- FORM 2 "“:I
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GLENAIR SOJIL GEOCHEMISTRY
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. AMAX IRON ORE CORPORATION . vv':t:. : gf:::m
SAMPLE HECORD (MINERALS EXPLORATION DIVISION) - Green:  Sampler

1:260,000 Sheot Aves  OATLANDS Proparty or Prospecy _ NOYAL GEORGE GLENAIR
Data: 20 March 1983 Collectedby: [ E{[]S +'_Sample Batch No.  GLS Analyses by: ANALABS
APPENDIX -  GLENAIR SOIL GEOCHEMISTRY Analyses (ppm unless otherwise stated)
Sampls No. Description Location S | F Co | In | Comments
S50E 1325 i 35 | 1200 10 | 40
700 1200N a0 | 30| 5 | 35
1225N | |25 | 60| 5 | 20
1250N 30 [ 90| 5 | 50
1275N a0 | s00] 5 | 30
13008 35 | 600 10 | 40
1325»1 : 3 | 30| s | 30
13500 5 | 30| 5 | 35
1375N 35 [ 30] 5 | 25
1400N 15 | 200 5 | 50
14258 . ' 25 200 5 35
1450 25 | 20| 5 | 35
OF 1200N 30 | 30( 5 | 15
1225N | 33 | 30| 5 | 25
T250N - 40 | 00| 5 | 25
o2
1275N 25 300 5 25 ™2
=
P.- FORM 2 =]
o)
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AMAX JRON ORE CORPORATION I\'(Imm. Oftice o
SAMPLE RECORD . {MINERALS EXPLORATION DIVISION) . Gremt Gamiers osht
1:260,000 Sheet Areg _ OATLANDS Property or Prospect____ROTAL GEORGE GLENAIR

GLENAIR SOIL GEOCHEMISTRY

Analyses (ppm unless otherwise stated)

Sampls No. GLS Description Location Sn F Cu In =_ Comments
OE 1300N 26 | 400 | 5 | 25
1325N % | 20| 5 | 3
13508 20 | 20| 5 {15
13754t 35 | 40| 5 | 25
14000 190 | 1200 | 10 | 30
1425N | 3% | 30| 5 | 30
1450N 25 | 200| 5 | 25
OE 1200N 30 | 40| 10 | 30
1225N 30 | 40 | 10 30
1250N 25 | 40| 5 | 25
1275N 30 | 30| 5 | 20
1300N 25 | 00| 5 | 30
1325N 20 | 300} 5 | 20
1350N ~ 25 | 300 10 | 20
1375N 30 | 30 10 | 39
1400N 75 | s00} 10 | 35 iﬂn
1425N as | a00 | 10 | 40 -
AP..FOAM 2 ~J
o
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@ ~AvAX 1RON ORE CORPORATION 9 Whise:  Office

SAMPLE HECOHD {MINERALS EXPLORATION DIVISION) ;ﬂ": ;mamom
1:250,000 Sheat Arsa___ OATLANDS Progerty or Prospect___ ROYAL GEGRGE GLENAIR
Date: 20 March 1983 Coflected by: D ELLIS Sample Batch No,  GLS Analysesby: ANALABS
GLENAIR SOIL GEQCHEMISTRY Analyses (ppm unless otherwise stated]

mple No. GLS Description . "' Location Sn #_;m___c__“___ In Comments
E 1450N 45 | 20| 5 | 25
E 1325N : ' 30 200} 5 10
E 900N ) {66 | 200 65 | 25

925N | 65 | 400 | 5 | 25

950N 90 | s00| s | 20

975N | 80 | 600! 10 | 35

1000N 95 | 500 5 | 30

10258 | 55 | 600 | 10 | 45

1050N | | | 130 | 60| 5 | 25

1075N 140 | 00| 5 | 25

1100N | o | 95 | 30| s | 15

1325N | 25 | 600{ 10 | 60
)E 900N ‘ 85 | 300]| 5 | 20

025N 70 { so0! 5 | 15 ?;_

950N ' 110 | 800| 10 | 50 ;
P.- FORM 2 | m .

; >
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: E ) —— White:
SAMPLE RECORD @ AuAX IRON ORE SonronaTioN @ | e it amen
1:260,000 Shest Area _ OATLANDS Property or Praspecs____MOYAL GEORGE GLENAIR
Date: 20 March 1983 Coltectedby: D+ ELLIS Sample Batch No.  GLS Analyses by:  ANALABS
GLENAIR SOIL GEOCHEMISTRY Anaiyses {pprm unfes otherwise stated)
Sample No,  OL5 Description | Location Sn | F u [ 0 | Commenits ____
50E 975N . &5 | e00 [ 15 | 35
1000N 90 | so0 | 10 | 30
1012.5N 9 [ s00 | 10 | 40
1025N 1100 | 500 | 10 | 35
1037.5N 120 | 400 | 10 | 40
1050N 1m0 | s00| 5 | 30
10758, 15 | 00 s [ 25
1100N 75 | 500 5 | 20
1125N 55 | 900 | 10 | 35
1150N 5 | 80| 10 | 35
1175N {140 [ 2000 5 [ 25
1200N 35 | 40| 5 | 20
12258 a5 | 600 | 5 | 25
1250N ‘ % | 1000| 5 | 15
12750 35 700{ 5 15
1300N 45 | 90| 10 | 30 o2
1325N |- 80 | 000| 5 | 20 2
=
AP -FOAM 2 @ &)
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. . Whits:  Office
SAMPLE RECORD @ s ronone somroraron @ i e
1:260,000 Sheat Area  OATLANDS Property or Prospect _ ROYAL GEORGE GLENAIR
pate: 20 March 1983 Collected by: D+ ELLIS Sample Batch No,  6LS Analyses by:  ANALABS
GLENAIR SOIL GEOCHEMISTRY Anslyses (ppm untess otherwise stted)
sample No. GLS _ Description Location Sn F Cu ﬁ_i_'im . Comments
5E 100ON | 150 | 500 | 10 | 45
1012.54 ] 75 | 500 10 | 30
1025N 210 | 600 [ 15 | 40
1037.5N 150 | 500 [ 10 [ 25
10501 150 | 500 | 10 | 25
00 900N 70 | 400] 5 | 20
925N 95 | 600 | 5 | 30
950N 120 | 700 10 | 35
975N 8 | 500 10 | 85
1000N 60 ] 600 { 10 | 35
1012, 5N 80 | 400} 10 | 45
1025N {140 | 300 ] 15 | 40
103758 150 | 400 | 10 | 40
10500 ‘ 150 | 400 | 10 | 25
1075N % | 300 5 | 20 e
1100N 80 | 40| 5 | 15 :3
' fous’
Qo
?.-FORM 2 Do
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’i . ry White:  Office
SAMPLE RECORD X non one sorroration @ T i
1:260,000 Sheet Area__QATLANDS Progerty or Prospect __ ROYAL GEORGE GLENAIR
Date: 20 March 1983 Cohlectedby:  D. ELLIS Sample Batch No. GLS Analyses by: ANALABS
GLENAIR_SOIL GEOCHEMISTRY : Analyses (ppm unless otherwise stated)

ampte No.  GLS Description - Location Sn F Cu #Zn Comments
50E 900N 65 | 200 5 | 65

925N | 65 | 300 10 | a5

950N ’ 60 | 200 | 25 |} s5

975N S ) . 66 | 100 | 30 | 55

10008 | 60 | 100 | 15 | 35

1025N 70 | 200]| 25 | 60

1050N 10 | 40| 10 | 50

1075N |. 190 | 400! 100 § 35

1100N | 75 | 400] 5 | 35
DOE 900N as | 100 30 | 55

925N | a0 | 20 | 40 | 90

950N 3 | 200] 30 | 80

975N | | 80 | 200 15 | 40

1000N 85 | 200 20 | s0

1025N . | 80 | 200 x 30 e

1050N | 65 | 400 | X 30 ]_tf

1075N | 70 | 400f x | 20 <
T T
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? Vellow: b !ﬂc.. Gaologist
(i H
SAMPLE RECOHD {MINERALS EXPLORATION DIVISION} S;:n‘:lu oo
1:250,000 Sheet Area___ OATLANDS Property or Prospect __ ROYAL GEORGE GLENAIR
Date: 20 March 1983 Collectedby: D. ELLIS Sample Baich No. GLS Analyses by:
GLENAIR SOIL GEGCHEMISTRY Balyses (pom unioss otherwiss ststed)
smple No, 6LS Description _ Location Sn F Cu In Comments
pom e =1==:=n=m=mm==
WE 1100N | 75 _ 400 X 25
ON 1100H 65 500 X 20
1125K 35 700 ] X 15
1150€ 80 700 X 20
1175E 70 700 X 20
1200H 70 900 X 20
»ON 1100g 30 500 X . 25
1125 30 500 5 20
1150E 20 400 X 35
11755 25 300 X 15
1200K 15 300 X 25
o
o
[
o
[®a]
P.- FORM 2 W
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SAMPLE RECORD

=
. AMAX IRON ORE CORPORATION

{MINERALS EXPLORATION DiVISION)

J

White:

Office

Yullow: Projsct Gaologist

Green:

Sampler

1:250,000 Sheet Area __ JATLANDS Property or Prospect __ROYAL GEORGE_GLENAIR
pete: 25 February 1983 Collectedby: D ELLIS Somple Batch No, BLC Analysesby:  ANALABS
GLENAIR COSTEAN Anatyses {ppm unless atherwise stated)
wample Na, GLC 1 Description Location Sn F Cu Pb In As Comments
IC 1 GLENAIR COSTEAN See Plan 1
0-2 m 85 900 30 5 70 33
2-3 m 55 | 1100 20 5 40 15
35 m 40 700 30 x 50 26
5-7 m 60 800 45 10 60 k)
7-9 m 770 700 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 1] 15
15-17 m 80 960 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
cye
D2
—jon
<o
.- FORM 2 o0
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Yy White: Office
AMAX IRON ORE CORPORATION Velou:  brofoct Geotogit
SAMPLE RECORD {MINERALS EXPLORATION DIVISION) Groon:  Sampler
1:250,000 Sheet Ares _OATLANDS Py Proy YAL GEORGE GLENAIR
Date: 25 February 1983 Collected by: b, ELLIS Sample Batch No.  GLC Analysesby:  ANALABS
GLENAIR COSTEAN . Analyses (ppm unfess otherwise stated)
ampla No. GLC 2 & 3 Description L.ocation ='~$ F Cu #PE___‘ ==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 s0le600 | 33 1 x |150 |17
2-4 m 60 | 1500 30 X 155 21
4-6m 65 11700 35 10 165 22
6-7 m 70 |1800 70 | x 210 24
et
]
ot
fows)
00
P.+ FORM 2 -}




APPENDIX 4

DYKE LODE

Bedrock Auger Geochemistry
Rock Chip Geochemistry
Costean Geochemistry .
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AMAX IRON ORE CORPORATION i e
SAMPLE HECOHD inEHALS.EXPI.ORATION DIVISION} 5 2 1 0 8 grn':':' Ssmpler o
1:260,000 Sheet Area _ OATLANDS Property or Prospest __ROVAL GEORGE DYKE LODE
Date: 7 March 1983 Collected by: D. ELLIS, R. VIVIAN, Sample Batch No. Analyses by:  ANALABS
S. HARRISON
DYKE_LODE BEDROCK AUGER GEOQCHEMISTRY L Analyses (ppm unless otherwise stated)
Sample No. Description _ Location _ nFpTY Sn F Cu Pb In Bi AS _ Comments
2000E 1950[‘ ‘C' Horizon - Yellow brown decomposed 1.40m 60 | 2200 5 170 50 X 37
1960N| ditto 1.40m . 60 | 3600 | 10 260 135 10 |21
19708 ditto _ 0.9m 40 | 1900 | 10 315 55 10 |98
strike extensio
1980N] ditto taken from depth of one auge¥ 80 | 1200 5 225 45 20 { 5 of southern
e lode is at
1990 | ditto Fiiaht 10.76m) in “C* horizof 115 Voao0 | 10 [ oss | 65 | x |27 ode
2000N| ditte ditto 1850 | 7600 | 10 130 45 10 |21
2010N] ditto ditto 310 {2500 | 10 | 165 80 10 |20
20208| ditto ditto | 290 J2100 | 10 | 80 | 45| x |13
20308 | Moderate Fe Ox ditto : 120 | 2700 | 10 115 85 X {18
2040N} ditto ditto | 170 2300 | 10 75 85 | X 119
2050N| Moderate Fe Ox - ditto 260 (2200 [ 10 {125 | 115 1 10 |42
2060N | ditto ditto 150 (2800 | 15 | 85 | 80 | 10 [oy Sirikeexten-
- 1. northern lode
20708 ditto taken at 2072.5 from base of | 730 | 6000 | 15 |°130 30 | 10 070 5 at 2065M
- _ -horizon dug-_to-bouldars
2080R | ditto : ditto 180 | 600 | 15 | 135 95 X 3
2090M | ditto , ditto _ - 1140 {2400 | 15 150 115 X |87
2100N | ditto ditto 240 (3800 | 15 95 55 X |35
2110N| ditto ditto 140 {1800 | 15 210 85 10 |66
2120N| ditto - ~ditto 380 |2700 | 10 195 145 X |84
M.P. - FORM 2

@
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AMAX IRON ORE CORPORATION

1
i

White:  Otfice

SAMPLE RECORD {MINERALS EXPLORATION DIVISION) 5 2 1 09 0 ren mo'“"""
1:250,000 Sheet Area - OATLANDS Property or Prospect ROYAL GEORGE DYKE LODE
Date: 14 April 1983 Collectedby: D. ELLIS + R, VIVIAN s'ampk Baich No, Analysesby:  ANALABS
DYKE LODE ROCK CHIP GEUCHEMISTRY Analyses {ppm unless otherwise stated)
Sample No. Description Location Sn F W As In Comments
rl—— — m —

A 3319 L. grey siliceous qtz porphyry greisen with 2060N / 196BE 1300 § 33.5% | 10

dog-tooth gtz vein & granular top az. (composite]
o/c

A 3320 L. yrey siliceous qtz porphyry with an costean no. 1 (trench) 640 | 11.8% ] 10
eouﬁgmuu]ar med, gr, matrix of gtz, ﬁ?ﬂi ?
greisenised feldspar matrix is more silicified
hear weak qtz vein

A 3321 ditto + tourm. clots silicified gr. granodiéﬂte northern ridge 1ine 1100 | 26.3% | 10
I in
feldspar; minor gtz veins to lcm width; minor
tourm, stringers (composite)

A 3322 tourmaline generally absent; 1 piece gtz vein multock heap shaft 2 4650 | 44.4% | 10 High F value 1n
shows coarse qtz xrstls intergrain with siabby | {western end) these rocks due
tourm. xrstls; minor greisenization of the to granuiar topaz
porphyry indistinguishable

| from quartz

A 3323 weathered 1. brown weakly greisenised to fresh northern end BHP costean 3050 ; 18.5% ] X

| dump material

A 3324 o/c exposed in bottom of costean; moderate composite southern part 500 | 8900 X wall rock to lode
f-m gr. gtz/mica greisen with fresh tourm, xr of BHP in shaft 1
centre filling qtz vughs or adjacent to coarse :
qtz aggregates; qtz veining; qtz phenocrysts rar

M.P. - FORM 2

L
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AMAX IRON ORE CORPORATION

White: Cifice
Yaliow: Project Geologist
SAMPLE RECORD : : (MINERALS EXPLORATION DIVISION) 52109 1 Gl compler
1:250.000 Sheet Area  OATLANDS _ Property of Prospect ROYAL GEORGE DYKE LODE
Dste: 14 April 1983 Coltectedby: D+ ELLIS.+ R. VIVIAN Sample Batch No. Analysesby:  ANALABS
DYKE LODE ROCK CHIP GEOCHEMISTRY Anatyses {ppm unless otherwise stated)
Sample No. Description _ Location Sn F ol Comments
A 3325 weakly qtz/mica greisen containing coarse gtz mullockheap shaft 2 1050 | 8500 10 Dyke Lode
yein; - ' ;
groundmass of fine granular gtz & 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 varieties of greisemsed granodiorite in f-m gr.} shaft no, 1 3460 | 22.1%¢ X ‘Dyke Lode
ﬂf?/ yritik
in qtz tourm. clots present
A 3328 variety 2 1750 { 8500 15 Dyke Lode
mod strong f gr areisen consisting of gtz, mica -
flakes and assocd. vughs
A 3329 tloat; coarse gr. salmon red grah1te angular qtz 19008 2000E 840 { 7700 X Dyke Lode
phenocrysts in a crse mica and med gr qtz and K
feldspar groundmass
A 3330 silic. greisenised qtz porphyry carrying white costean no, 1 3550 | 12.1%| X Dyke Lode

of clots of hlack acicular touwmaline xrstis

M.P. -~ FORM 2 . !
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AMAX IRON ORE CORPORATION

SAMPLE RECORD

i

{MINERALS EXPLORATION DIVISION}

321092

White: Office
Yeltow: Project Geologist
Graan:  Ssmpler

1:250,000 Sheet Ares___ OATLANDS Property or Prospect __ ROYAL GEORGE - DYKE LODE_
Date: 4 August 1982 Collected by; R. YEATES & D. ELLIS Sample Batch No. Analyses by: ANALABS
DYKE LODE ROCK CHIP GEOCHEMISTRY Anslyses (ppm unless otherwise stated)
Sample No. Description Location Sn | W F As L A9 |Cu _Comments
oL.1 - grat_: sample of very fine grained 1{ght gn\ey quartg 2700 | x 5,20% 95 10 30
of tourmaline and coarse blue-green chlorite 4%
void
oL.2 grab sample of coarse grey quartz greisen containjng 1050 X 4.60% 22 X 5
minor mica : 102 void
porosity, Taken from dump at the Dyke Lode.

MP. - FORM 2
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AMAX IRON ORE CORPORATION

White:

Office
Yellow: Project Geotogist

SAMPLE RECORD {MINERALS EXPLORATION DIVISION} 521093 Groen:  Bampler

1:250,000 Sheet Area_ ORTLANDS Property or Prospect _ROYAL GEORGE DYKE LODE

pate: 2 March 1983 Cotlectedby: D+ ELLIS + R. VIVIAN Sample Batch No. DLE Analysesby:  ANALABS

Anatyses {ppm unless otherwise stated)

Sample No. Description Location Sn| F Cu Pb L In Bi | As Comments
DLC 2 DYKE LODE COSTEAN  See Plan 2 B -

0-z2 m 300 2800 | 30 | 165 | 160 | 20 { 140

2-4 m 1807 3800 | 60 | 260 | 225 16)] 73

4-6 m 65| 2800 [ 60 | 200 | 175 10§ 58

6-8 m 10} 4900 { 40 | 180 | 140 20 | 56

8-10m 140 | 6100 | 30 | 230 | 220 30| 75
10-12 m 180 | 6400 | 45 | 150 | 165 30 | 100
12-24 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 g50| 1.75%] 45 | 695 | 90 20 | 510
20-22 m 780 | 1.30%] 25 | 355 | 55 10 | 310
22-24 m 970] 1.,952] 30 | 245 | 80 x | 99
24-26 m 5250 | 2.003) 25 | 185 | 70 x | 21
26-27 m 670} 1.35%| 15 | 105 | 80 10 17
M.P. - FORM 2
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by
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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).

The main aims were :-
' (1} 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 1l%" 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 Imm width. Hair fractures 3
present, ' '

Thin Section:- In thin section, the rock is composed of quartz (v55%),

K-feldspar (~15%), limonite/goethite (v8%), biotite (v8%), 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 1(a) and (b) g
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and Plate 2. It is quite clear that none of the existing mineral grains

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

T ?y@;mﬁ e

tourmaline occurs as ragged intergranular plates and granules and, in
its habit, appears to have been contemporaneous with thermal recrystal-
lisation of the rock. '

S g i e VT

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, | | i
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

.imary mineral components, perhaps sulfides (?) and so may suggesf
a2 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 selvedgeL L”

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

.feldspar, muscovite, tourmaline and limonite/goethite. . s

Within the rock, distinct mica-rich and mica-poor bands occur.
These presumably represent primary sedimentary compositional differences.
A fairly well preserved foliation oceurs normal to_this_"sedimeﬁtary"
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
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(av. 0.1 - 0.2mm long) subhedral to euhedral grains. Both the conc-
entration and orientation of the tourmaline grains is clearly controlled
by cowpositidnal variations in the host. Tourmaline is much more
abundant in quartz-rich, mica-poor bands (v10%) than in mica-rich

baﬁds (~1%). 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 granoblastic 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/ goethit'e 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 2 number of fine post-thermal
metamorphism quartz veinlets completely barren of tourmaline (Plate 5).

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

.nica-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 (?) 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)

o e e e S T O PR
e N

(often coalesced into spongy clots up to 2 mm 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 cccurring in specific bands.

Apart from the occasional post thermal metamorphism qﬁartz

veinlet, no evidence of later hydrothermal preparation appears to have

occurred,

Sample A3352

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

sandstone.

Thin Section:- In thin section this rock is composed of quartz (v45%),
K-feldspar (~v15%), chlorite (v18%), biotite (~8%), muscovite (~12%),
tourmaline (<1%), and opaques (v2%). 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 hornfelsed 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 suggésted
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lesser thermmal overprinting. Furthermore, extensively strained quattz
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:- (R.M.V.) Fawn to brown (weathered), medium-g;ained

sandstone cut by discontinuous, indistinetly margined white sachroidal
quartz veinlets. Some cross-cutting features.

Thin Section:- In thin section the rock is composed of quartz (~50%)},
K-feldspar (~10%), biotite (v15%), muscovite (v15%), Fe oxide/hydroxides
{(~10%) and tourmaline (~1%).

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 subaggregates. Muscovite
and biotite flakes are much ccarser (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 HESTE
metamorphism which has caused extensive hornfelsing with obliteration

of foliation, if originally present in the rock. It is interesting
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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 folistion, 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 stfong 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.
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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 contempgQraneous
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 éttentiou to the extensive limonitg/
goethite alteration, there does not appear to have been a significant

. post-thermal metamorphism hydrothermal fluid pulsé pass through rocks

of the suite.

h K. Herbert -

"

24th April, 1983.



221103

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.
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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 0.7mm.




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).



- 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 (a) and
- (b). Once again, there is no petrographic criteria to identify.
the cause of spotting observed in hand specimen.
Plane polarised transmitted light; micrograph 2 x 1.4mm.

(b) :- (sample A3350) Crossed polarised light micrograph of
same area as (a). Note the typical granoblastic fabric indicat-
ive of hornfelsing. .



Plate 5 (a):- (Sample A3350) 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 A3350) 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.




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 0.7mm.

(b) :- (Sample A3351) Crossed polarised light micrograph of =
same area as (a). ‘




521109

Plate 7:- (Sample A3351) 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 0.7mm.
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Plate 8:- (Sample A3352) Photomicrograph of typical area of the

T 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 0.7mm.

ocrmgg s

e
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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 0.7mm.
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SAMPLE NO.

GLP 1
A 3349
A 3350
A 3351
A 3352
A 3353

521112

LOCATION

Costean no. 1 area, Glenair

1050 E / 1450 N (Glenair)

1000 E / 1000 N (Glenair)

1058 E / 1050 N {Glenair)

720 703 St. Pauls Dome 1 : 25000 Topo
703 716 " " " "
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(2)
racrystallisation as follows :-

(1) regional metamorphism producing a micaceous and chloritic
quartz schist with attendant attenuation of clastic gquartz grains.

(2) thermal metamorphism producing a granuloblastic mosaic in
the quartz lenticles and overprinting of decussate texture in the
micacecus matrix. '

(3) Purther deformation resulting in strain effects with little
or no recrystallisation.

Minor opéqus oxide (less than 0.05 mm) is dusted throughout the
matrix, e.9., Figurs 1, along with occaszional gfains of zircon
and apatite; minor K-feldspar is present.

Tourmaline is common, and whilst concentrated in and close ﬁo sheet
vains, nevertheless occurs throughout the rock matrix. In the
sheet veins tourmaline is closely associated with cassiterite
{(Pigure 2). This distribution would suggest that tourmaline and
cagsiterite 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 cm wide, occurs at a low angle to the foliation.

The second generation guartz wveins constitute & sheet veining

system that occurs normal. to foliation in the rock sample studied;
veins range from 0.01 to 3 mm wide. This sheet veining appears

to have minerzlised and non-mineralised components in the ratio

about 1l:1 and strongly suggests two episocdes of sheet veining,

the non-mineralised veins being later than the mineralised veins.
Evidence for this thesis is provided by the very common quartz
infillings and overgrowths of terminal quartz—crystals'of mineraliged
veins (Figure 3), coupled with occasional topaz graing in the
mineralised veins.

3
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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 coarsesf veins. The upper grainsize limit of
casgiterite is 1.5 mm - this coarse cassiterite is of very uniform
grainsize in the widest veins. Thinner veins have finer grained'
cagsiterite. Thus, cassiterite grainsize is correlatable with

vein width. | |

The lower limits of cassiterite grainsize is shown in Figure 4.
Here, it is clear that the bulk of the cagsiterite is within the
vein but that fine-grained cassiterite also occurs disseminated
in host rock adjacent to tha 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
ﬁhilﬁt the associated strongly colour-zoned, euhedral to subhedral
cassiterite is undeformed. Some coarser decussate patches of
muscovite are associated with the quartz weins.

In terms of original composition, the host was a fine-grained
quartz sandstone with a clayey matrix.

7th December, 1982.



(a)

(b)

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 (a)
showing granuloblastic aggregates within quartz lenticles. X60.



(a)

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 gquartz vein are muscovite. Fine black speckling
is fluid inclusions. Plane polarised light; X60.

(b) : Crossed polarised light micrograph of area (a).
X60.
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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; X&0.
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(b)

Figure 4 (a): Photomicrograph showing cassiterite (dark brown)

in guartz 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.
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APPENDIX 6

STREAM SEDIMENT GEOCHEMISTRY
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SAMPLE RECORD 521120 A NEALS ExPLORATION DVISON) | LT ke
1:250,000 Sheet Area _ OATLANDS _ Property or Prospect  ROYAL GEORGE
Date: 14 April 1983 Coliostad oy D. ELLIS . Sample Bateh No. Anstysesby:  ANALABS |
STREAM_SEDIMENT GEOCHEMISTRY | | Aratyes oo ustntothawise stated) st. Pauls :Tlgg

Sample No._ o Oepton  DAD¥N  toowen  fSn | W las lou | oo | [SMREL,,

A 3301 | Stream sediment | L4S| South Glenair Ck |50 | x 14 |3 | 300 688706
3302 4957 South Kellys Ck ~leo | x 6 | 55 90 694708
3303 : L9S™ Nest Arm Long Marsh Ck 15 | x 8 | 20 300 703712
3304 LSt East Arm Long Marsh Ck |50 | X | 18 | 40 | 1100 708712
3305 ‘ Lass South Williams CK 60 | X 4 |10 | 300 716706
3306 | | "YSG South Salmon Ck 50 | X a | 25 | 1800 723705
3307 LS South Panel Marsh Ck 50 | X a | 25 700 728705
3308 Lyss Lower Forbes Ck 32 | X 54 | 25 15 | 75 679708
3309 L5 North Long Marsh Ck 15 | x 7 | 10 5 | 50 710719
3310 1960 " Lower Panel Marsh Ck 0 | x 13 5 10 { 70 726708
3311 _ LG North East Salmon CK 230 | X 2 5 X | 45 722718
3312 Lot North West Kellys CK 60 | X 5 | 15 | 5 | 80 694718
333 | | L6 North East Kellys Ck | 156 | X 8 | 5 5 | 30 695718
3314 | Ll W. Arm North Long Marsh Ck | 10 | X 5 | 5 x | 15 701716
3315 : LYES W. Arm -Nori:h Long Marsh Ck' 20 | X 7 10 5 40 702716

A 3356 | L9ul, | M. Williams ck 65 | X 5 | s X | 35 716713
3357 ' Lge7 | West Arm Salmon ck 220 | «x a | x 5 | 20 720718
3358 : LAG5 | North West Arm Salmon. Ck 85 | X 3 X X ] 30 717721

AP. - FORM 2 . . : ‘ ‘
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SAMPLE RECORD 521121 Midecnonmonoveon B pocm

11260,000 Shaot Aves_ OATLANDS ROVAL GEORGE
Date: 14 April 1983 Colectedby: D+ ELLIS Sample Batch No.  Aeaiysesby: | ANALABS
. St. Pauls Dome
STREAM SEDIMENT GEOCHEMISTRY | Analyses (ppm unlass otherwise stated) 1 : 25000 Topo
Sample No. Deseription D o o Location Sn | ¥ A | EN R::n;mmu
A 3359 Stream Sediment 46 North Salmon Ck 250 [ X | 5 5 x | 55 720725
3360 Lo North East Arm Salmon Ck 80 X 2 X 30 45 721715
3361 L] North Panel Marsh Ck - 80 X | 21 5 20 | 100 726721
3362 LY East Arm Panel Marsh Ck 170 | X 5 | x 5 | 15 726712
3363 L97% North Snow Ck - a | x 9 {4 | 20 | s0o | 702677
3364 ‘ LG South Snow Ck B 5 | 20 15 | 40 703666
3365 L9 Creek East of Dyke Lode  |422 | 17 4 5 25 | 25 | 713679
3366 Lo Roysiea Ck 22 | 15 | 9 5 3/ | 40 723677
3367 | LY North Stable Ck 3| x 2 | 3 20 | 70 727679
3368 LY South Stable Ck % | X 3 | 2 10 | 70 733672
3369 | LY East Arm School Ck 266 | 17 2 5 30 | 3 | 737678
3370 L% West Arm School Ck la1s | 26 | 11 | 10 | 100 | 150 735676
Sn W | As |-In F
N 7550 | Lg% Nth..Glenair Ck % | x 14 | 25 400 689712
7551 o LG, Central Glenair Ck 3/ | X 17 | 25 400 688710
7552 LY Forbes Ck | 20 X 6 | 35 200 681712
P.-FORM 2
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AMAX IRON ORE CDRPORATIOﬂ
{MINERALS EXPLORATION DIVISION)

1:250,000 Sheat Area St. PAULS DOME 1 : 25 000 Progerty or Praspest ROYAL GEORGE
Date: 10 June 1983 Coliscteaby:  R- VIVIAN Sample Batch No, Analyses by
Analyses {ppim uniess otherwise sated) St. Pauls Dome
s T W 1 7 1:25 000 Topo
Sample No. Description Location Commants

LY9%4

e R P AT

A 3311A | Replicate of A 3311 stream sed Nth East Salmon Creek 320 | X 7 722 718
3357A " WA 3357 W L9, West Arm Salmon Creek 100 | X 9 720 718
33584 W % p3359 o+ L9%6 Nth Salmop Creek 95 | X 7 720 725

A 3398 Stream sediment LYa] West Trib Salmon Creek 60} X 9 719 719

A 3398A " " Lyst oW m 60 | X 9 718 720
3399 " " Replicate of A 3358 Lot Nth West Arm Salmon Creek 80“| X 13 717 721

A 3435 " u Leqyo Nth Salmon Creek 9 | x 6 720728

A 3447 | Stream Sediment Lay) £. Salmon Creek 722 719
3448 " " Lugr | " 722 721
3449 " “ Ly H u 721 7122

[ ] t - . n 1]
3450 ' Leomy, 721 723

LP.- FORM 2
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.
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- AMAX IRON ORE COHPOBATibN White:  Otfice
SAMPLE RECORD MINERALS EXPLORATION DIVISION) et Sorier o8
1:250,000 Sheet Area _ OATLANDS _ Property or Progapct  ROYAL GEORGE  DYKE LODE & GLENAIR
Date: 14 April 1983 CoMlecteaby: D. ELLIS + R, VIVIAN Sample Batch No. Analyses by: _ ANALABS
APPENDIX 7 - RECONNAISSANCE ROCK CHIP GEOCHEMISTRY Analyses {ppm unless otherwise stated)
ample No. Description Location S | F Cu | Pb | In Comments
- Wmﬂﬁmw ]
A\ 3331 brown soft looking rock sacchroidal texture; Refer to Plate 7 85 8400 5 30 | 65
some frags silic & fractured: carries much i
vague white gtz veins_
4 3332 Pinkish cream sugary sst cut by T stringers & ditto i oX 700 | 5 10 25
—_— ] i ts
{2-3mm)
A 3333 Coarse granular qtz & mica,greisen, carrying ditto 260 2600 25 X 10 E. Long Marsh Ck
winor qtz veinlets & tourm clots _
A 3334 & L grey silic hornsfelsic sandstone. Well fracturled ditto - 130 4400 X X 20
» & green tourm lined joints; qtz/ tourm veinlets;
multiple veining & brittle fracture textures ' _ .
A 3335 v. minor tourm argillac sed ‘ 050 1.21%] % 5 20 Williams Ck
A 3336 massive tourm (green & felted) infilling Tocation uncertain 380 | 2700 X X 35
fractrued silic, sst; vughy gtz veining .
A 3338 D grey tourmalinised & siiicified rock qtz See records 75 3700 X 5 30
veined (anastomising) T stringers
A 3339 Ditto ditto 85 4000 X 25 30
A 3340 (Qtz tourmaline rock blueish tourm/qtz groundmasgy Blue Lode (Sthn Trench) 30 4400 X X 40 ot
with small clots of black tourm xrystls coarse D9
aggregates equivoiume of biuish finely xrsyline [
to massive tourm and sacchroidal qtz. Fine gr [y
bluish black dominantly massive to fine xr%(sta'lre ]
i o I B oo ougrclats =
P.- FOAM 2 largely sacchroidal gtz rock. ve black, |

completely firfe acicular tourm crystals
i



AMAX IRON ORE CO_HPORATION White:  Offica
SAMPLE RECORD (MINERALS EXPLORATION DIVISION) et :m;awt
1:250,000 Sheet Area OATLANDS _ P or Praspsct ROYAL GEORGE GLENAIR RECCE
Date: 14 April 1983 Collecteapy:  D- ELLIS + R, VIVIAN Sample Batch No. Analyses by: ANALABS
Analyses (ppm uniess otherwise stated)
ample No. Description Locstion Sn F Cu Pb Zn_ Comments
D B " WWF
{ 3341 ~Ditto Blue LodeNorthern area 45 4000 | X X 25
\ 3342 Ditto Long Marsh Ck, East side | 55 4100 X "X 25
\ 3343 Ditto Blue Lode Dump 60 ] 8700 | 15 | X 75
1 3344 composite rock chip (sub o/c) well fractured E Long Marsh Ck 1106 | 7500 | & | X 30 Sub o/c
tourm. Jined siliceous d grey hornsfelsic sst . E._long Marsh (4
much qtz veining sericite on margin of some -
T fractures, some vock frags black tourmaline
4 3345 composite across 3 metres of tourmalinised grey Homeward Ck 25 300 25 X 50
A 3346 & d grey black silic tourmalinised + grey sst Homeward Ck area, W. F reemani 530 4000 10 30 50
A 3347 containing numerous tourm veinlets & white praperty area of prominent {590 4000 15 b5 70
crystaline qtz/tourm veins to Jmm wide; locally well jointed sub ofc (inside
intense tourmalinised fractures to produce gate)
brecclated rock
A 3348 open or minute dogtooth gtz 1ined siliceou:‘: Dyke Lode S.W. costean near | 2050 | 1.38%( X 30 65
ar. Sla
tourm clots
A 3354 heavily silicified & tourmalinised sst & qtz/ West Hil!é{d&;almon Ck 1860 5800 X 1 X 40
A 3355 greisenised in part ditto ditto 1400 | 7250 | X 35 40
ot
&
e
e
P.- FORM 2 Do
K33



SAMPLE RECORD

1:260,000 Sheet Ares ¢+ PAULS DOME 1 : 25 000

i

AMAX IRON ORE CORPORATION
{MINERALS EXPLORATION DIVISION)

Vhite:  Offics
Yollow: Project Geologist
Green:  Sasmpler

Property or Prospest ROYAL GEORGE
Date: 10 June 1983 Coltected by: R+ VIVIAN Sample Batch No. Analysesby:  ANAI ARS
Analyias {ppm unless otherwise stated}
Sampile No. ROCK CHIPS Description Location Sn W As F | Comments
A 3436 | Hornfelsized sediments - irregular opaque white | Hill east of Hﬁatyg{m 75 X 17 1100
SalmonCreek 719 1
quartz veining & minor sericite & Fe oxide [
fractures (composite}
A 3436A ditto (greisenised) ditto 50 X 8 1000
A 3437 | Permo-Carboniferous coarse grained immature
sandstone ditto g5 X 16 2000
A 3438 | 1 cm (max) black tourm veins in greisenised Eastern side of H111 East 4150 39 90 8100 Taken from two
coarse grained granite (comp) Panel Marsh Ck 729 715 shallow pits
A3438A| Weakly greisenised tourmaline granite {composite}] ditto 1200 b4 160 | 6300 ditto
A 3439 ] Greisenised granite {composite) ditto 6750 15 200 7300
o
D3
Y
™
iP.. FORM 2 (=]
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C @  AMAX IRON ORE CORPORATION 4 Vetow: Profect Geologie
SAMPLE RECORD . {MINERALS EXPLORATION DIVISION) . Groen:  Sampler
1:250,000 Sheet Araa St. Pauls Dome 1 : 26 000 Prapersy or Prosoect ROYAL GEORGE
Dae: 29 June 1983 Collected by: D. ELLIS & R. VIVIAN Sample Batch No. Analyses by:  ANALABS

Analyses {ppm uniess otherwise stated)

Sample No. Description I V"7 S WL W UL N N _ Somments
A 3840 | Composite rock chip greisenised fractures 600m upstream on East side | 5400 | 20 6600 Trench 20m from
A 3441 | Completely greisenised =~ rock with 9tz | of Fast Panel Marsh Ck 1260 | 25 | s400 creek, Pit 10m

phenos remaining :

A 3442 ditto ditto 810 30 7300 above trends;

' 20m S.W. of flat-

A 3443 Lomposite greisenised coarse grained quartz ditto 3750 25 | 7400

' ‘ lying rocks.
tournaline granite

A 3844 | 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 gtz tourm East Salmon Creek Topo 723 719

aggregate in which red brown mica flakes
completely replace the tourmaline
A 3346 ditto ditto
[
™0
=3
iP.-FORAM 1 -
oo
~3
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L.grey f.gr. qtzite

numerous I-Zmmwhite gtz veinlats ¢
cassiterite ind. grey quarkzite

v.fge gtzite veip

521129

d.grey tourmali nised
mid grey Fourmalinised

tar qtzite
T — i —— i —— e e,
12 2 ¢ TEFTRTTR W ® e
' < g s ' ;
5 J /’/,/ \ § [+] / s
72
~ / l /
/7 o
/. !/ s
P ———— —— —t 1000E = o
/ silicificatian
minge  moderate . . N moderate minor : Tourmaline
- spotting - moderate - intensive spatting spotting =  spofting
10/1m 15/6cm 6 13%m 3/110cm 9126am B8/50cm : VYeinlets/ joinks
15/ 60cm 4§122¢cm per ¢m
faan  none  gzcay  faem. gz, tourm. gtrgr/toorm qéz qtz afz, gtz/ tourm. vaminor  fourm, . Yeintet/joint
bl | Felx =t =i 1 7. 5 i | 145 - 1-3 filling & widthimm}
discrete cassiferite : Mineralisation
xrstis=lmm
Sn € 85 5% Lo 49 70 310 950 (3800 80 1 70 70 35
£ : 900 |1100 740 800 700 | 600 600 2700 i 900 I 1200 ‘ 1100 l $00
§— quarkz
Q-—— qartz vein

GLENAIR COSTEAN no.1

GEOLOGY and GEOCHEMISTRY

s — sadimenis (gtzite)
Scale 1 : 100

16-3-83 Y
PLAN 1
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z B Host rock across entire costean exposure

Sﬁiaous grey granodiwrite porphyritic in large
feldspar ond indistinct Qtz phenotrysts «
tourmatine  rosettes.

- -
Y
~ . Sitongly siliceous gronodisrite
\ l'quurt: porphyritic taxturs -
\
o
e .
' L3 . % ¢ 7 & b ow o wtw W ow v % o w oy op n o wo B 7
—_ . ) a _
£
- : ’ \ ' £ »
- [ . ] &y K
. - . :
. i
-
-~
’
4
'd . . _—
S miner mica. weak jointing
tinad: joints.
o 5 moderate ’ Strong
(2 weok silicification F silicification >H‘si|j¢g =| : alteration
1 cloy
weak jointing otz fmica  giz  gizfmica  qrz cq,.: ome qtz| Tourm V'e'."l‘h Jf""fs
' <1 120 - tourm. ¥ vughs tourm filling & width imei
<1
mingr sfem 1/10 cm minor i Veinlet jonts
per cm
sn g] 300 180 65 10 we 180 37 400 380 850 [ e 970 5250 670
. ]
F o} 2800 3800 2800 4900 . 6100 6400 1.19% 1.45% 1.35% 1.75 % 1.30% 1.95% 2.00 %% 1.35%
Q - quartz wveins
J - Joints

OYKE LODE COSTEAN GEOLOGY AND GEOCHEMISTRY Scole 1:100

6. 3.83 RHW.
PLAK 2
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B LT

- . . . . . . .
Siliceous  tourmalinised
lined  sandstone ¢ minor N
quartz / tourmalinised _. yeins
P
v //
((_’,/ 3em
1400 N . Tourmalinised . J . . .
——— argiilaceous . sandstones
" Dark grey  siliceous
‘urgi"uceous sandstones
7~
Vs
- ’/0“‘6
- ¥
- X$
s e .
o ;
Quartz / tourmaline
= . o YAin  Dbreccia  system hosted by .durk . . . . .
—_—_——:‘-"'— grey silicified tourmalinised rock * quartz  veinlets;
3em silicification  restricted to hair  fracture  system i
1120em i
Dark grey tourmalmised Tourmalinised sediments
fi inlet: i
orgillaceous  sondstone as fine veinlets + minor quartz ,
veins { Lmm) ‘
- 1300N . . . . . . I Quartz veins {2cm wide) « —
—_— T .
/ \ tourmatine tined in tourmalinised - -
{ | Dark grey moderately ond  silicited rock —
\ J Quartz -vein System | . —
SNa———— tourmalinised  sandstone . ) . e targe boulders of L
white  opaque icregular quartz veins ! . - K
X ‘ massive quartz ¢« associated B
' {av 2em  width) i white pinkish  saccharoidal \ . .. ¢ \f_" : 3/3em
, vughs in tourmalinised ¢, —»‘ Coarse quartz  crystals .
. -
quortzite 6/60cm silret Wd rock's mmnor quartz Lo : X ) : ) . 17128cm
i \ J in vughs + minor Yourmaline
vei ~ : .
, i
T . - Sem infilling  fractures ¢ Nreccia textures . ) )
-~ ; i
, N . Tourmalinised ///’ ) ) ; Strong tourmalinised Leopard spotted
~ ' ' n
= . I . \\ . s [ S e siliceous  sandstone 2¢em , ' ., . . . sediments  8-12cm -
. ‘Sﬂ'wgly toum.’ t Vughy quartz vemns in -~ Siliceous
1
\alinised orgillaceouy s weakly + imvses - . Yourmalinised siliceous. rock Some v/ tourmolinised
eakly tourmalims e i - i o — PR .
\\ms“"' / ' S - ‘ weakly crosscutting, S 2 sandstane
~—_—— sandstone minor : Quartz & tourmakn r‘veg\ed &
quartz veining breccioted rock  16/T3em , 8/18 em
‘ W tourmalimsed
cfem N ) sediments -
. Strongly =N Dense light grey quartzite
: . \_‘
-1200N . . - . : fourmalinised + tourmainised veinlets imm}:
4’ sandstone + minor quartz ;7 //
: veins ( 2-3mm) C_\\_’
e Leopard rock
Quartz tourmaline breccia and /"—_’// e + intense tourmalinised veins
/Ae - ~a '
licitied . ,
silicified ‘rock carrying quartz/ P Scattered outcrop N\ . Dark grey strongly Tourmalinised leopard spotting
tourmalinised veinlets { 3mm  wide ) ; N 7 muthple quartz tourmalinised veined\ tourmalinised sandstone rubble
vughy quartz lined fractures (fioat) { rock bordered by ‘ourmalinised selyedge; \SO'
- - ~ \ | open spaced textures 3-13cm{average Sem) \ o
/ —_ - /
[ . //"" \ \ B A Quartz  veins (S5mm) sicified .
: I’ i \ ' ! . abundant tourmalinised rock /
: N / leopard spotted boulders )
| / j N - e Quartz P P /
\ i =~ — /ﬂuar!z\ A . .
/ i ~ o — Minor quartz veins
| vz ¢ =~ . /
\ P i paraitel to ‘cleverage ’ .
/ ;
\ / i /
“ v N .
p Sii 'eous  sgndstone ©ON /
e . ) ’
\ quert’l veins‘l Smm}” .
- _- 0 t .7 2-3cm /
100N —_ + minor quartz / tourm=\ _ / ) :
8 ® ¢ aline  veins ) * ' ) * f/
,/‘N_ﬂ//"’\t / -~
el B
‘ 5.8 7 - \
-8cm \
A \
/ Ve \
. 4 \
. / Ve )
) : /
S r
won : , Vi |
L. . . . Quartz / cassiterite . et .~ ~ N e \
sheeted vens + massive M-S / — N - /
— 1) !
1 d tz vei - , . P
tourmaline and quortz m: ; Dence dark ’{q very .. / i
7 s
< fine groined q‘urni'e / \
Nod v i / \
N B \ \ \
Light grey white tourmali M3¢9 | <O\ == No 2 \ . )
sandstone s minor quartz yein b | 3mm} \ ‘\ Scattered  float /
10 : Nt SN '
- ‘ . Boulders dolerite /
o~ \ . Strongly ‘tourmalinised ‘
P .
L1000 N L/ . . . - . siticeousy =~ sandstone I * co .
// / Muttiple Quartz! fourmalinised £ e grey siicited  sandstone - ~=" Sem! | ) /
\ /  weming o brecca  textures n e - l'Y‘ \7 g quartz vemnlets / - /‘
] Sy ~ —_—— : .
dark licf weakly tourmalimised — ~ . Lo . .
Ve ==/ dork grey black siicfied N~ N Weakly ’, " o : . FRACTURE  VEIN  SYSTEM
yi tourmalimised rock N\ \ | . . .
\_ - AN tourmalimised \ il / . = Trenid & location certian
. \\ ) argillaceous  sandstone \\‘lOcm// \\ ‘ ' - = Tremd & locdﬁon nferred
S W em - N /
Weakly to moderately . ~ *
. - .
N ~ - / " _> Outcrop suboutcrop area
~~ . . . .
argillaceous  sediments Tourmalinised  sandstone ~ 70 Fractures /veins strike and dip,
L. . N / verttical dip
) ’ ) : . . abundant + minor quartz veming ¢ siicification \ . : - .
- \ , . .
- \\f 1 quartz fragments ’ 8-10cm } / \' Strike , dip  of cleavage
// 3 ] . sem Spacing  of tourmaline fractures in c¢m,
Z ‘ / / : measured from ( sub) outcrop & rubble
i hargidal
" = “Grey white  saccharoidal w , // . fragments
/ irregular \
| sandstone + \ ' / / 6/60  No of quartz ven per rock width.
\ quartz  vein 1M wide . / :
\ : ) : / /
/ frogments  spobted (medium) / . SN
N — : : ) / / "\ Costean no.1
Medium grained sandstone S - ¢ much quartz float : | )
900 N d . L unaltered, fracture / joints [ ‘ . ’ ' : ' . s S.h.ong /fourmﬂl.imsuﬁon as fracture
witely  spoced \ ! linings /spats in sediments
. ! \\ ' M Moderate tourmalinisation as fracture
~ linings /spots in sediments
) , I W Wegk tourmalinisation as fracture
N Weakly tourmilinised o . linings/spots in  sediments
4
sediments  3cm. |
‘ ! .
Multipie quartz [ tourmaline vein'l’;g Gridded area is orientated
2N + minor cossiterite magnetic  north
. ) ' ) ) ,:;j © e brecia l'exfures in Y 2 1 1 ? 2 ’
, : durk “grey touralinised & 3 *
siticified rLck‘ =2 ~203)
: | AMAX AUSTRALIA LTD
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tourmalinised  sediments |
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