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INTERIM REPORT ON THE RAMSAY AREA EL 5/63 PART 2

1, INTRODUCTION

Thig report reviews the work carried out in the Ramsay Area (EL 5/63
Part 2) during 1979. The area concerned is outlined on Plan TAS 2/1799,
Following a review of previous work carried out in this area, the 1979
work programme is outlined. A fesuma of the gaoloéy is followed by the
pregsentation of results from the regional stream sediment sample surveys.
Then the geclogy geochemistry and gecphysics of the input follow up grids
are presehted and put into. a regional context. A asummary of results
achieved with proposals for further work concludes the réport.
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2. LOCB@IOR BAND ACCESS

The area under review forms the western sector of EL 5/63 Part 2

- ' : {Plan TAS 2/1799). The northern boundary of which lies 1C0km south west
of Waratah. Access is provided by a four wheel drive track frdm the

. Corinna-Waratah Highway. Thia track progressed 13 km to CAF and was
stopped at the onset of winter. Walking tracks were constructed to give
access to the grids CAE and CAJ. Access to the eastern sactor of the
area is provided by a four km track from the Associated Forest Holdings
road (Hatfield Road).

3. PREVIOUS WORK

The southern part of the Ramsay River and some of its tributaries were
geoclogically mapped and sediment sampled during the 1571 /1972 Summer
Field Season (Rugless 1972). This {(1979) work follows on from that
prdgramme'to some extent. Rugless's geological observations have been

confirmed particularly that of his recognition of two distinct aequences -

in the Ramsay River group of rocks.

~ The area was included in the Input E-M survey of 1975 and a number of

- anomalies identified. Two of the anomalies CAR and CAI were followed up
but in both cases no firm conclusions as to their importance or
significance were formed. CAB lies on part of the Wow grid and has
been confirmed on the ground by anomalous geochemical responses and a
minor Crone E-M response. CAI lies on part of the Ott Creek Grid but
its position on the ground is doubtful. An Inpﬁt follow up grid was

_ " astablished to find CAI on the ground but it appears to have been cut
too far to the north. However a strongly positive Crone E-M reasponse
was found associated with anomalous Cu, 2n soil geochemistry on_the grid.

ces 2.
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4. WORK COMPLETED

4.1 Geological Investigations

Access tracke, sections of the Ramgay River and selected creeks
were geologically mapped. All grid lines and tie lines were
mapped utilising rock chips brought up by hand auger sampling.
Appropriate rock samples were submitted for petrological

description from their sections and for geochamical analysis.

Stresm sediment sample values obtained from previous surveys were
plotted on the 1 : 5000 base.sheeta. This highlighted areas of
poor coverage and drew attention to areas of anomalously high
values. Sediment sampling on this programme was designed to

£ill in and to follow up the previous results. Sediment from

the active stream channels and base of slope acil samples were
collected. C horizon auger samples were collected from the Input
follow up grids except CAJ. This was considered to be the most
appropriate ﬁoil sampling method as there are ne glacial deposits
and the relief on some of the grid lines is high. Ao samples
were cqllected on CAJ as some of the grid is overlain by Quaternary

sediments. A portion of the Ramsay access track was channel sampled.

l : 4.2 Geochemical Surveys

__._ 4.3 Geophysical Survevs

L o .
The positiona of the Input anomalies in the Ramsay area were
checked by the photogeclogist (M.H.) following some doubts as to the

— : . accuracy of the 1 ; 5000 base plans in the region. The positions
were replotted on more recent aerial photographs (1978} using the
original flight strip negatives. The anomalies were positioned on
the ground using tape and compass surwey data combined with aerial
photo interpretations.

Input follow up grids were eatablished at CAE CAL CAF and CAJ.
Crone E-M and proton procession magnetometer surveys were used

to locate the anomalous sQurces.

4.4 Statistics
Geological Mapping tracks,grid lines and creeks -

Thin aection mnalyses - 25 gamples 45,050 metres
Rock geochemical analyses - 72 samples )

Stream sediment samples - 237 samples

Bage of slope soll samples - 129 samples

Soil samples - 856 samples

Grid lines cut - 19620 m

Access tracks_bulldozed - - 17080 m

Walking tracks cut - 3450 m

aaede



1

0
G

TABLE 1
AGE NAME URIT . THICKNESS LITHOLOGIES
Quarternary Alluvium 0-10mn Boulder and cobble gravel, sand
Tertiary Basalt 0 - 25 Alkali olivine basalt; basal gravel,
aand.
unconformity

Upper Devcnian
_ to
Iower Carkoniferous

Meredith Granite

Lower Cambrian

Crimson Creek
Formation-

intrusive

Greywacke Sequence BOO - 1200+ m

Upper Proterozoic

Ramgay Group

unconformity

Sandstone/Shale

800+ m
Sequence

" Basic to intermediate volcaniclastic

greywacke, tuff, siltstone:; argillite:
pelite (possibly dolomitie}:; chert;

conglomerate; minor basic sills, dykes
lavas. '

Carbonaceous sandstone, phyllite and
shale; micaceous sandstone, siltstone;
conglomerate; breccia; carbonate.

00960
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GEGLOGY

The rocks in the Ramsay area may be grouped into quite different discrete
sequences {see Table 1), depending on lithology, degree of deformation,
and age relationship. The interpreted distribution of these sequences
is shown on plan TAS 2/2029, 2030 and 2031. These plans wers compiled
from the 1 : 5000 field ﬁaps on which all geological cbservations are

 recorded. The detailed geology of the various grids are shown on

separate plans, CAE on Plan TAS 2/2099, CAL on Plan TAS 2/2100,

"CAF on Plan TAS 2/2101 and CAJ on Plan TAS 2/2102.

5.1 Lithologies

Ramgay Group. Rocks of the Ramsay Group outcrop in the Ramsay

River Valley and underly sections of Grids CAE CAL and CAJ. ‘The
Group consists of dark grey carbonaceous phyllite, metasiltstohe and
shale; micaceous semi pelite and pelite; micaceous quartz wacke and
psammite, feldspathic sandstone and siltstone. Generally the rocks
are thinly bedded with soft sediment deformation, scour and fill
texture and rhythmic bedding developed. The lower part of the

group has undergone two, possibly threa, periods of deformation,

and is strongly cleaved.

The upper part of the Ramaay Group, below its contact with the
Crimson Creek Formation, includes carbonate and conglomerate units.
Calc silicate rocks with interstitial sulphides and secondary
goethite have been mapped on grid CAL and east of CRF. The rocks

are heavily metasomatised with relict features obliterated, but

with a faint bandihg barely recogﬁisabie. They are made'up of matted
and granﬁlar aggregates of calc silicate minefals-mainly tremolite
and diopside with minor sphene, feldspar and quartz. Coarse angular
conglomerate has heen mapped in situ and as float. The uppermost
unit of the Ramsay Group where exposed in Oshorne Creek is an
argillite-chert-quartzite conglomerate with minor sulphides (Pyrite)
in a siliceous matrix. Float of pyritised conglomerate has been
mapped in the Ramsay River north of CAL. It consists of poorly sorted
pebbles of pyritic gquartzite and carbonaceous meta Siltatone in a
siliceous matrix with interstitial pyrite/marcasite. .In Green

Creek float of gossanouas shale breccia has been recorded from this

contact zone.

..-4.
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The Ramsay Group is.regarded as being Upper Proterozoic (possibly
to Lower Cambrian) in age, and although poly folded in sections,
the rocks are relatively unmetamorphosed. The rock sequence is
comparable to the Bischoff Seriea exposed at Mount Bischoff and
to the Oonagh Formation exposed weat of Reniaoh Bell. It resembles
the Success Creek Group in lithologies but not in degree of
deformation. The Ramsay Group therefore may be regarded as
forming part pf the Proterozoic basement to the Cambrian Dundas
" Trough and is exposed in the Ramsay ﬁalley as an inlier similar +o
those which occur at Mt Dunda#rand Mt Bischoff. Its relationship
to the Success Creek Group is not clear. Recént'mapping by
Geological Survey Geologists north of Renison Bell indicates that
the Success Creek Groﬁp is the earliest trough unit and it rests
unconformably on rocks of the Oonagh Formation (A. Brown persconal
-communication). Rocks similar to those of the Success Creek Group
outerop north of Rosebery in the Rosebery Groﬁp - namely the Stitt
Quartzite. These rocks may rep:éaent shelf~-type shallow water
facies which formed at the base of and'marginal_to the fault
controlled, rapidly subaiding Dundas Trough (Pigott 1978). It is
guite possible that rocks of the Success Creek Group are represented
at Ramsay bélow the boundary with the Crimson Creek Formation. but
because of the similarity of lithologies it has not yet proved
possible to diastinguish them.

Crimson Creek Formation. Rocks of the Crimson Creek Pormation

form a thick unfossiliferous succeasion of basic to intermediate
volcaniclastic greywacke, tuff, siltstone, argillite, calg silicate
peiite, chert and conglomerate with basaltic sills dykes and lavas.
Overall there appears to be an increase in the propcrtion of bagic
rocks from north to south with a progressive increase in grain
sizé. In the northern part of the area the Cambrian sediments are
predominantly flat 1lying to steeply dipping fine grained homogenous
siltstone and argillite with interstratified tuffaceous sandstone.
The rocks are finely bedded to well laminated. Southwarda the
sequence is predominantly made up of tuffaceous greywacke (or
subaqueous tuff)which forms distinctive fine grained grey-black,
poorly sorted labilé clastic units. They are p;adominantly
tremolitic rocks following the effects of regional green schist
metamorphism. Commonly the clastic rocks are magnetic due to the
presence of detrital magnetite. The Capbrian sediments at CAF
conmprise interlayafed volcanomict sandstone, basic tuff, basic lithic
wacke, argillite,siltstone and pelite. Further to the south at CAJ

the seguence includes basaltic lava, microdolerite and basic tuff.
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Fine grained, predominantly argillaceous, units occur within the
greywacke sequence at CAL and CAF. They comprise pelite, meta
dolomite, breccia, chert,acid tuff and meta siltstone. Characteris-
tically the rocks are finely bedded, brecciattad and are heavily
metasomatised. The rocks are thought to be nets dolomites or at
least semi calcareous and as such represent quite a different
facies from the turbiditic sequences. There ii. in addition,
.avidence from thin séction examination that there is an acid
volcanic component in interlayered bands.. Fine grained tourmaline

{dravite) ia a common accessory mineral in these fine grained rocks.

Essentially the rock sequence ig similar to that mapped in the
" Renison Bell area as Crimson Creek.Formation and is therefore

assigned to it on the bapis of correlation by lithology. The

tremolitic tuffaceous greywacke units resemble the Deep Creek

R SN M e E BE BN =N

"tuffs" mapped at Cleveland as being the footwall rocks to the ore
bearing horizon. ' '

Meredith Grggite. The emplacement of the poat kinematic Meredith
granite pluton tock place in the Late Devonian ~ Early Carboniferous.
It appears to be a composite intrusive complex with adamellite as
the major rock type. The level of intrusion is thought to be deep
subvolcanic. No asscciated acid volcanic rocks are known but there
are numerous porphyritic dykes in the Proterozoic and Cambrian
sediments of the region.

Although the granite has not been studied in detail, threa facies

have so far been recognised:-

Faldspar - biotite granite: thie varies from being densely
perphyritic to being coarsely crystalline in texture. It
forms the main g;Anite type mapped at Moﬁnt Ramsay and on the
main access track south from the South Bischoff Mine. It is
composed of phenocrysts of potash feldspar and quartez in a
matrix of plagicclese, quartz and biotite. Biotite pheno-
crysts up to 10% of the rock may be present.

Porphyritic Adamellite: this varies from being fine grained
with very scattered phenocrysts to containinq'so% phenocrysts
~in a medium grained matrix. It occurs north of Wombat Flats,

at the South Bischoff Mine and along the contact with the
sedimente on Mount Ramsay. The phenocryst phases include
: . + +

potash feldspar ~ guartz - biotite, and are set in a fine

-.-6,
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to medium grained homogenous quartz-plagioclese-biotite
matrix. The potash feldspar phenocrysts are subhedral to
anhedral and are randomly arranged. The qﬁartz rhenocrysta
are less common and aie anhedral to ovoid in shape. The
relative proportion an@ type of phenocryst phases as well as
the proportion of matrix feldspar are both subject to random
variation.

Microoranite: this is a fine to medium grained non
_porphyritic granite. It occurs on the road north of Wombat
Flats and as minor dykes east of the South Bischoff Mine.
It is a homogenous granite with an aplitic texture.
Tourmaline and quartz aggregates occur within partiéular'
zones in this rock type. The tourmaline fills joints and

fracture surfaces and diip&ays a radially psaudo-dendritic
habit.

Tertiary Bagalt. Tha Tertiary Basalt cover is not as extensive
as first thopght; Basalts and gravels do cccur within the areas
outlined but are somewhat intermittently developed. The thickest
deposits with the most widespread development occur over the
granite-sediment contact zone north of CAE, across the headwaters
of Graen Creek and into the Ramsay River. In the area south of
Wombat Flats Tertiary rocks occur on a thin veneer.of boulders
and cobbles set in red clay or as deposits infilling pre Textiary
topographic lows. The underlying Cambrain aedimsntary.rocks are
often exposed in road cuttings and creek bede. Drainage and soil
samples'collectad from such areas probably accurately raflect the
elemental values in these underlying rocks. '

The typical Tertiary basalt is grey to black in colour and exhibite
marked textural and mineralogical variatiohs. It is an alkali olivine
basalt which has a fine grained homogeneous matrix and is often
sporadically vesiculated. Feldspar and colivine are generally
represented as phenocryasts, ana a primary flow fabfic can be
distinguished by the orientation of the feldspars.. Amygdales
contain cryptocrystalline quartz, chlorite, carbonate and clay
mineral. Rarely observed are olivine megacrysts and qﬁartz xenopliths
with complex reaction rims. Accassi%ty fine grainéd magnetite is

common giving the rock measurable magnetic properties.

PP
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Quaternary Alluvium. Deposits of sands and gravels occur in

the area, mainly over the Meredith granite but also in sections
along the major water coursea. These have acted as trap sites
for heavy mineral concentrates such ap cassiterite. They form as

poorly sorted deposits with boulders and cobblea in a eandy matrix.

The ;imited depth and aereal extent of these deposits precilude them

from forming viable exploration targets.

. Structure

The area mapped lies along the western limb of a major anticlina.
Rock units in both the Ramsay Group and the Crimgon Creek Foxmation
dip'and face west. The inlier of Upper Proterozeic rocks occupies the
axial zone of this anticline. These rocks were affected by the
Penguin orcgeny - a late Proterogoic period of deformation (Rugless
1972) which folded the units on N~§ axes. Only one period of
deformation - the Tabberabberan Orogeny - affected the‘overiying
Cambrian rocks. This major otogeﬁy i Jdated a=s hetwaén Early and
Middle Devonian and pro&ucad the main fold and fault patterns in

the area. The main trend is northwest to north north west.

This phase of deformation wae followed by the emplacement of the
Meredith Granite which was accompanied by brittle fracturing of
the deformed sedimentary envelope . It is gquite likely that the

emplacaement of the Granite was structurally'controlled. A major

-crust&l weakness probably occurred at the waeetern margin of the

fault controlled Dundas Trough which would have allowed a rapid
rise of graniteid columns to a high crustal level.

" This brittle fracfure pattern gives rise to a large number of

lineaments and fault blocks. Many of the contacta between
different lithologies and aequenées are fault controlled. HNorth
north west, north and north north eastern trends predominate

with associated northeast, east and southeast tension fractures.
Reference to the photogeological interpretation {Plans TAS 2/2026~
2028) indicate that the granite contact zone is strongly fracture
controlled as far south as CAF, This may account for the general
absence of granitisation or high temperature metamorﬁhiq effects

in the sedimentary rocks adjacent to the granite.

PR
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.The intensity of fracturing together with the fact that

generally the beds dip and face into the granite make ﬁhe
eastarn contact 2one with the granite highly prospective.

Fault structures, bedding pldnéu and fold axes could have acted
as conduits for-hydrothermal mineralising fluids while porous

or chemically reactive unita could host replacement mineralisation.

Metamox phisp

The effects of dynamic and thermal metamorphism are widespread in
the area mapped. The ubiguitous development of mica in rocks of
the Ramsay Group may have.resulted from regional metamorphism
during the Penguin Orogeny. Tha only.poesible contact metamorphic
effects noted in these rocks are the intensity of quartz veins

and the development of fine dravite., Tourmaline is a common
accessary mineral in carbonaceous micaceous quartz arenite units,
but is also saen to occur in veins and fractures. PFurther south,
in the area yet to be mapped in detail east of CAF, tourmalinisation
is more widespread. There,interlayered argillaceous units contain
fine crystalline green tourmaline which can form up to 60% of the
rock. Tourmaline also cccurs within quartz sandatone units as fine
grained green ciystals ccncehtrated in bunches and stringers. ‘
There is therefors an apparent increase in probable contac£
metamorphic effects within the Ramsay Group from north to south

apparently reaching a maximum development east of CAF.

The rocks of the Crimson Creek Formation are pervasively
metamorphosed, and like those of the Ramsay Group, show an increase
in grade from north toc aouth. Insufficient.samples have been
collected for metamorphic isogrades to be drawn., But the

metamorphic assemblages clearly depend on the bulk chemistry of

the rock and therefore vary according to rock type. Overall

however the mineral assaemblages formed under conditions of upper
greenachist to lower amphibolite facies. The main rock types ~

the basic tuffaceous greywackes, are extensively tremolitised. 1In
the northern part of the area mapped the contact with the granite

is almost "knife edge" sharp with no apparent inc;easa in metamorphic
grade. The rocks are dense with few persisting primary features

and consist of tremolite with minor talc, saussurite, carbonate.albite
biotite and magnetite. Purther gouth, west of CAE,similar rock
types, adjacent to the granite are seen as biotite~tremolite hornfels.
The biotite content is 10% but the rock alsc contains albite, and

P R
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patches of chlorite. These are medium grade (albite-amphibolite
facies) contact metamorphic rockms. The greywackes on CAF are

similar being generally masaive albite and/oi cordierite~biotite~
tremolite hornfels. ' '

Pelitic rocks, on the other hand, contain variable mineral
asgsemblages. The argillites and siltstones, which may be
considered as fine aiity-palitic equivalents of the tuffaceous
greywackes, show little evidence of céntact metamorphism where
mépped north of CAE, except for fiﬁrous patches and veins of
amphibole. On CAF such rocks are seen as spotted slates composed
of cordierite and bibtite.' Relict bedding is wéll*preserved mainly
due to the presence of thin chert layers.

Units of pelitic dolomites have been mapped on grids CAL and CAF,

These rocks have undergone fairly intense metasomatic replacement.

On CAL the rocks consist of fine calc-silicate minerals mainly

tremdblite and diopside with tourmaline and sulphides. Similar
mineral assemblages have been mapped on CAF in dolomitic units
1000m from the granite contact. However where a dolomitic pelite
ia in contact with the granite a banded complex mafic-calc-silicate
hornfels is developed. These skarn rocks on CAF represent the
highest grade of metamorphism yet seen in the area. The mineral
assemblage represents an upper amphibolite facies within the contact
metamorphic aurecle. The calc silicate minerals aié predominantly
diopside with cordierite, albite guartz and epidote. More mafic
bands or layers consiét predominantly of hornblende with magnetite
and pyrrhotite, while interstitial flqorite and tourmaline suggest
a partly pneumatolytic genesis.

Pneumatolytic modifications of the granitic rocks include a}
greigening b) tourmalisization and <) argillisation.

a) Greigening. Greiasens are not extensively developed in the
Ramsay Avea. Muscovite greisen occurs in the porphyritic
adamellite in the granite contact zone on CAF. Its distribution
has not yet been mapped in detail but it does appear to be
confined to.this granite type which at CAF is a contact
injection phase. Further north on the road at CAL the rocka
are partially granitised along fracture planes. Other fracture
controlled greisen zones are exposed at a number of stations
along the Ramsay Road, typically on a north north-western trend.

They consist of anhedral patches of quartz with aggregates of

N
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hydromuscovite. Brown to green chlorite greisens occur at the
South Bischoff Mine and at Cundy's Hiﬁe north of Wombat Flats.
They are structurally controlled with sharp contacts against
the enveloping granite, which in both casea is porphyritic
‘granite. The sulphide-cassiterite mineraiisation at these

- mines is apparently confined to the greisenised rocks.

Ab) Tourmalinisation.  Tourmaline mineralisation is fairly wide-
' spread along the eastern contact zone of the Meredith Granite.
" Generally it occure ag an acceasary mineral, as aggregates
. filling joints, or as veins. Distinctive black and white
quartz-tourmaline rocks occur on the access road west of CAE
(Home Track), the south west corner of CAL and.on CAF. The
tourmaline occurs characteristically as radial aggregates of
black needle-like crystals (schorl). On the road at Home Track
this style of mineralisation is pervasive but dies out north ‘
and south into discrete dyke like masses. At CAL it is
closely associated with muscovite greisenisation giving rise to
vuggy quartz-tourmaline-muscovite rocks. Sections of the raod
from 6480 m to 12640 m were channal sampled to test if
casperite mineralisation was associated with the tourmaline.
The results are listed in Appendix 2. <Certainly on the road no
§n values of interest were recorded. The highest W value of
a0 ppﬁ comes.fram a 20 m channel sample 11760-11780m in an area

where ancmalous soil responses have been recorded.

Quartz tourmaline mineralisation occurs along the granite contact
on CAF. It appears to be a separate last Stage pneumatolytic
ph&se. Veinag, dykes and ﬁod like masses occur in the skarn '
rocks and within the porphyritic adamellite. Analyses of grab
pamples collected from outcfops indicate that no mineralisation
of economic significance is associated with them. The rocks
gimply represent massive, pervasive quartz-tourmaline mineral-

isation which post dates the greisen and skarn development.

c) Xaolinization. Argillisation and the formation of clay
minerals appears to be fairly reatricted in this area. It

occurs at the granite margins exposed along the main access road,

WD NN VAN G W e BN N N W G BN ay N BN EE .

over short widths., ' The most widespread development is seen on
the road north of CAF from 12494-12580m. The rock consists of
kaolin, sericite and quartz and is cut by ferruginous guartz-
tourmaline veina. Channel samples through the zone did not

indicate cassiterite, wolfram or sulphide mineralisatiop.

eea1l.
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GEQCHEMI STRY OF STREAMS

The results from the stream sediment sampling have baen asseased;_ The
integration of values from samples collected on previous aurﬁeys with
those obtained from namples carriad out during this programme proved
difficult in some cases. Problems arose due to the imperfect knowledge

~of sample locations and by the different analytical techniques used.

0ld and new values are distinguished on the 1 : 5000 base sheets, but
are grouped for statistical appraisals and selection of anomalous zones.
Table 2 below givea the statistical break down of the values and lists

the critical 901nts observed from cumulative frequency curves.

TABLE 2

Stream Sediment Sample Statistics

. Range of Mean :zzzgzzgn No.
Element Values {m) ) m + 2 Critical Points Sample
8n 0 -1080 74.76  93.88 262.5 42, 85, 150 . 498
Pb .5 =78 23.45 15.42 54.3 54 : 308
Cu €5 - 170 34.28 22.35 79.0 75 410
Zn 5 - 470 B89.49 52.44 194.4 49, 160, 295 408

Ni 2 - 285 7l.39 54.10 179.6 180 395
Anomalous sample patterns ara shown on plan TAS 2/2032-2034.

6.1 Tin

A large number of sediment samples collected in the Wombat Flats
area were only analysed for Sn. This means that there are more
sample resulta for appraisal, and a greater coverage than for the
other elements. Tin was analysed by colorimetric techniguea on
the previous programme and this method realised loﬁer values th&n

the currently used XRF technique.

A number of anomalous tin zones may be derived from a study of the
data. These are designated on the appropfiate Plans. The zones
can be satisfactorily related to the regional geology and seem to

indicate several proépective areast-

a) Main Zone. A clearly defined zone of anomalous patterns may e
traced northwards from CAE, through Green Creek the Ramsay River
and on to the creeks south east of Wombat Flats. The patterns

are'associéted with the Ramsay éroup-Crimson Creek Formation

..a12.
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contact zone and indicate that Sn mineralisation may be present.
The upper part of the Ramsay Group with conglomerates and
calcareous rocks and the lower part of the Crimson Creek

Formation comprising dolomitic argillites and pelitee could

_form a suitable zone for the formation of replacement cassiterite

sulphidg mineralis&tion. The fact that this prospective contact
zone gives rise to Sn anomalous patterns makes follow up work in
the area a matter of some priority.

Eastern Zone. a recognisable anomalous zone occurs east of the
Main Zone. It may be traced from CAE northwards along the

Raﬁsay River and tribhutaries. The anomalous values-in the river
east of CAE may be due to concentrations within the Quaternary
alluvium. Otherwise the zone may be asgoéiatéd with calc silicate
rocks within the Ramsay Group. The maln Ramaay River.sampleé
have a generally higher Pb content than the tributary saﬁples,

and the Cu values overall are higher than those in the Main“

Zone.

Western Zone. A distinct zone of anomalous patterns may be
traced from west of CAE, through Green Creek and northwards

into the Ramsay River. These patterns are considered to be of
lesser priority than those above. . Some have aesociated
anomalous base metal values in Cu and Pb and may have their
source in rocks of the Crimson Creek Formation currently

covered by Tertiary Basalt. Other anomalous values with
coincident Ni may be associated with the base of tha Tertiary
‘Basalt itself, and could represent alluvial concentrations within

gravel and sand.

South Bischoff Area. The area incorporating the South Bischoff

mine workings is clearly anomalous in Sn. All creeks draining
the area contain enhanced Sn values including the highest yet
recorded. Obviously some of the high values are due to alluvial
concentrations but this sector of the granite is highlighted by
the results. The granite type over most of this zone is potash
feldspar-quartz porphyritic adamellite. . Chlorite-muscovite
greisen occurs at the South Bischoff mine and is seen as

float in the creeks. Primary Sn mineralisation may be more
widespread in this area than was at first thought. There could
be, for example, Sn in pervasively greisenised or sﬁockwork '

veined sections.
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‘vo other anomalous responses are of note:-

e) There is an anomalous value in a creek draining the Ramsay
Group rocks north east of CAL, This is considered to be of

. consequence because 1. it drains the contact zone between
the Ramsay and Crimson Creek rocks and therefore forma a
southern extension of the Main Tin Zone {a) and 2. pyritic
conglomerate float has been mapped in the vicinity of the

anomalous value.

f} Anomalous values cccur in the Ramsay River east of CAP. This
is the area where the "Ramsay Gossan” has been mapped - a mass
of goethite and limonite asaociated‘with an altered breccia.or
conglomerata.' The source of these values may either be 1. from
alluvial concentrations within the Quaternary sediments or 2.
from a primary source - possibly cale silicate'rocks or ffacture
zones on the west side of the Ramsay Valley. The Ramsay Group -
Crimeon Creek Formation contact zone outcrops on these steep
western slopes and asgsociated altered carbonate rocks have been
found containing sulphide mineralisation.

Lead

Analysis for Pb was not carried out on many of the previously
collected samples. This means that much of the northarn part of the
area has not been adequately asseassed. The only definitely anomalous

values occur in the "Ramsay Gossan" area, particularly in creeks

draining the eastern side of the Valley, and from a creek draining

the Ramsay Group-ICrimson Creek Formation confaet zone north of CAL
{since named Fu Creek). The Pb anomalies at the "Ramsay Gossan”

may reflect a geochemical zonation around a hydrothermal source with
Sn passing east into Pb and Zn. The values in Fu Creek are associated
with 2n and Cu in an area where basalts and basic tuffs have been

mapped.

Copper

¥o definitely anomalous population can be defined from the atatistical
analysis but values over 75 ppm may be considered as poasibly
anomalous. Enhanced values occur agsociated with the Western Tin

Zone and with certain creeks draining rocks of the Crimson ¢reek'
Formation. The anomalous values in Howard Creek and in crgeks 700 m

to the south may indicate sulphide mineralisation. Hornfelsed

.14,
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tuffaceous greywacke and altered basic rocks exposed on the

access road contain 5-10% sulphides, mainly pyrrhotite but also
chalcopyrite,and aCu value of 540 ppm has been recorded from a

rock analyais., Howaver there are no associated Sn values.

Other anomalous values occuf in samples from Gandalf Creek. A
similar source to that above is indicated, with the Crimson

Creek rocks here being basic tuffaceous greywackes containing
minor sulphides. Further south in Fu Creek the enhanced Cu valuea
are associated with Pb and 2n.

6.4 Zinc

Only one definitely anomalous Zn value of over 295 ppm has been

. N N N e

recorded. This occurs associated with the Pb anomalies in a creek
draining the eastern side of the Ramsay Valley near the "Ramsay
Gossan”. The poasible significance of this value is mentioned in
6;2 abova. Otherwise enhanced values gccur in close asgociation
with Ni.

6.5 Nickel

No definitely anomalous nickel valuea have been recorded. The

- enhanced values that do occur are closely associated with Tertiary
Basalt. Evidently these are neither ultramafic bodies nor mafic
bodies outcropping in the area sampled associated with the
Proterozeic or Cambrian rocks.

7. GEQPHYSICS

The Input anomalies followed up on this survey were CAE(2Z), CAL CAF(2)
and CAJ. All anomalies except CAJ were successfully located on the
ground. The details on the Input anomalies in the area are listed in

Table 3.
_ TABLE 3 ,
Description of Input Anomalies
= : Flight : N ‘
: Anomaly Lige Fiducial Channels Ratio Altitude Magnetics Indicated Source
CAE N  248W 63.60 6 13/2.3 130m 800nT Bedrock Fair
CAE 8§ 247E 69,12 4 5/0.4 180m 20nT Bedrock .  Puor
CAL 244E  132.40 6 8/1.3 130m 400nT Bedrock Poor
CAF W  241AE 215.55 4 3.5/0.3 135m 100nT Bedrock Poor
CAF E  241AE 215.84 5 3/0.6  150m  350nT Bedrock  Poor
CAJ 237AE  017.84 6 4/1.0 215m 620nT Bedrock Poor
CAL 2342W 015.68 6 ' 8/1.4 130m  160nT Bedrock  Fair
CAM 234AW 016.97 5 2/0.3 200m n.r. Surficial Poor
CAG 228aw 121.63 4

1.5/0.2 155m 3onT Surficial Poor
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The plotted poaitions of the anomalies are shown on Plans TAS 2,/2029-2031
along with, where applicable, the ground geophysical responses. At CAE,CAL
and CAF the ground EM responee is 100-150m east of the Input anomalies.

At CAJ thergronnd regsponse ir west of the plotted Input anomaly. It is
possible that this anomaly.lies further weat. Poor flight recovery in

this area makes accurate positioning on the ground very difficult. '

No anomalous drainage samplé values occur in the vicinity of an Input
anomaly - except in the case of CAI. While the anomalous Sn zones can

be satisfaétorily related to geology their reiationahip to the Input
anomalies is not o clear. The Input responses lie within Ramsay GrOup

or Crimson Creek Formation units in the vicinity of the contact zone. The
drainage anomaiies occur along atrike from them suggesting that while the
prospective zones or facies may have been located, follow up work along

strike is required to locate the mineralisation.

8. INPUT FOLLOW-UP GRID CAE

8.1 Geology {Plan TAS 2/2099)

Most of Grid CAE is underlain by rocka of thé upper part of the
Ramsay Group, which here is interpreted as belonging to the Success
Creek Group or its equivalent.

The geclogical mapping established the presence of the Success
Creek Group - Crimsoﬁ Creek Formation contact zone, which here is
considered to be an unconformity. It may be traced northwards
through Green Creek,and scuthwards beyond CAL into the Ramsay River.
Massively bedded gquartzite with interbedded carbonaceous quartz
sandstone and phyllites outcrop in the Ramsay River and on the
eastern portion of the grid. These rock typea pass west into flaggy
micaceous quartz éandstone, siltstone and carbonaceous phyllites
with interlensed pyritic carbonaceous shales. Facing directions,
cleavage bedding relationships and sedimentary structures indicage
that the sequence faces and dips to the west but is tightly
isoclinally folded. The change from massive to flaggy micaceous
rocks may not only be due to differing sedimentary facies, i.e. the
onset of a turbidite style of deposition but also may reflect a

higher grade of metamorphism.

The western section of the gridded area is underlain by hornfelaed
graded tuffacéous greywacke, slltstone and argillite. The rocks.are
extensively recrystallised, so much so that the bedding is virtually
obgcured, but clearly belong to the Crimson Creek Foimation, and

comprise a turbidite sequence with basic volcaniclastics.
' 16
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The proximity of the Meredith Granite is illustrated by the
hofnfelsic nature of the rocks and by the presence of minor
veins of phlogopite-actinolite with araenopyrite, chalcopyrite
and pyrite. The Crimson Creek rocks being essentially of

basic composition were readily recrystallised within the granite
aureole, but there is no avidencé of tourmalinisation.

The contact between the Success Creek Group and the Crimson Creek
Formation is not exposed either on the grid lines nor in the
creeks but can be positioned fairly accurateiy by inference from
'mapping and ground magnetics. In Green Creek north of CAE the
lowermost rocks of the Crimson Creek Formation are saen as
magnetic bagic wvolcanica. Floaters of gossanous brecpia and
chert-argillité conglomerate have been obgerved vhich may indicate
a basal clastic facies, The gossanous rock compriges pink
argillite, chert and quartz angular clasts in a matrix made up of
silica, ? carbonate and oxidised sulphides. A similar rock has
been observed in the Ramsay River south from CAL, and south east
from Wombat Flats alluvial mine. '

8.2 Geochemistry

The C horizon goil samples were analysed for Cu Pb Zn and Sn.

The results are_presented as profiles on sections (Plan TAS2/1825-
1827, 1829-1830 and'1927} and on B}an {(TAS 2/2050-2053). Contour
intervals were selected from a statistical appraisal (Appendix 4)
and from cumulative frequency plots. The patterns were defined
‘from a study of the sgtacked profiles.

The qeochemica; pattern over rocka of the Ramsay Group are guite
disgtinct from those over the Crimson Creek Formation. This difference .

in responses may be considered as diagnostic of the contact zone
between the two groups of rock units.

Sn (Plan TAS 2/2053): .Valuea over 12 ppm may be regarded as
anomalous. The only ﬁnomalous response oh tﬁe grid occurs over part
of the Ramsay alluvial channel and is ﬁrohably due to secondary
concentrations. A high responseé occurs in sample collected on

Home Track (Plan TAS 2/1927). This may reflect Sn mineralisation
and requires checking.

-..17.
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Cu : The value may be grouped into three populations (Plan

TAS 2/2050). An anomalous patterﬁ is apparent in the southwest
section of the grid, where the high valuea are coincident with

Zn, 1In this area Crimson Creek magnetic greywackes and volcanic-
1astics.hav§ been mapped with_phlogopite-actinoliie vains carrying
minor pyrite and pyrrhotite. The Cu values probably réflect the
high background'ﬁalues of these rocks.

The anomaly in line 5240N is coincident with enhanced Pb and Zn
values but reguires checking as the values appear to be unusually
low over the Crimson Creek rocks on this line. The anomalous
response at the eastern end of line SO0ON cannot readily be
explained. There ma? be a concentration of gquartz veining in thia
area and theie iz evidence of a north west trending fault structure

cutting the rocks from the photogeological study (Plan TAS 2/2027).

Fb : Values over 56 ppm may be regarded as being anomalous

(Plan TAS 2/2051). The few high values are dispersed over the grid -
but the patterna appear fo be controlled by lithologies. Carbonaceous
pyritic shale units in the Ramsay Group give rige to anomalous
patterns which may be traced from liné to line.

Zn : The values may be grouped into three populations (Plan TAS
2/2052). They are closely sympathetic with Cu., The populations
reflect different bedrock chemigtry with the lowest values occurring
ovar rocks of the Ramsay Group and the higher values occurring over
rocks of the Crimson Creek Formation. As with Cu, attention is
drawn to the south west sector of the grid, €o the anomaly on line
5240N and to the response at the eastern end of line S000N.

Geophvsice

The ground magnetic traverses over the CAE grid clearly illustrate
the Succesa Creek Group - Crimson Creek Formation boundary (Plan
TAS 2/1806). The magnetic signature.of the quartzites and shales
is a consistant plateau while that of the turbidites and volcanic-
lagtica is erratic with a higher backgroﬁnd. The contact is marked
by an anomalous low adjacent to an anomalous high. This pattern is
similar to that obaerved at the Renison Ball mine where it ia
'regarded as diagnostic of the "Marker Horiionf which contains the
stratabound dolomitic ore bodies. -

veedB,
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Crone anomalies are seen on thege lines (Plan TAS 2/1902)=§n
52408 at 4950
5120M at 4980E
and on S000N at 5025E

forming a distinct EM anomalous zZone. The source is regarded as
a'good conductor, clearly locating thae tﬁo Input anomalies. The
dip direction on the two northern lines is to the east wiﬁh a
magnitude of over 500. The best response is on line 5240N where
the conductor appears to be at a depth of 30m or less. The sourca

may have a southward plunge since the smplitudes dacrease to the
gouth.

8.4 Anomalous Responges

The Crone anomaly on line 5240N ias supported by anomalous Pb Zn
and Cu in the soil samples but has no associated ground magnetic
response. It lies within rocks of the upper part of the Ramsay
Group east of the contact zone with the Crimson Creek Formation.
The anomalous scil sample values do not extend to the lines on
either side, and there is no evidence of an anomalous EM response

on the line to the north. Photogeological evidence indicates the

existence of an east-west fault traversing the grid in this area.
Such a fault could truncate the EM anomaly. while associated fault

controlled mineralisation could be refiected in the s0il values.

The magnetic response at the Ramaay Group - Crimson Creek Formation

boundary is distinctly anomalous, but may be formational. There
are no EM or so0il sample anomalies asgociated with it. Because of
its similarity to the Renison Bell mine sequence, this contact
zone, particularly where this mégnetic pattern occurs, must be
regarded as highly prospective for cassiterite-sulphide mineral-

igation.

The Cu/Z%n soll anomaly in the socuth west sector of the grid is
probably due to the higher background chemistry in the rocks
{Section 9.2 above). This also accounts for the Cu anomaly in

the stream sediment samples collected in Gandalf Creek.

P - R
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9. INPUT FOLIOW UP GRID CAL

9.1 Geology (Plan TAS 2/2100)

erid CAL has been established over the Ramsay Group - Crimaon
éieek Formation and Crimson Creek Formation - Meredith Granite
contact zones. _The granite in this area outcrops within 350m
of the Ramsay Group rocks. The gedimentary units 1ie'within the
contact métamorphic augeole of the granite and are tourmaiised

with concentrations of tourmaline in the pelites and calcareous
argillitesa.

Measured dips on outcrops at CAL indicate that the rock sequence
dips and faces wesat into the granite. The rocks exposed at the
eastern end.bf:the grid comprige carbonaceous rhyllite, micaceocus

semi pelite, carbonaceous guartzite and pyritic quartz psammits.
The rocks are cleaved and contorted, and the seqguence is asaighed
to the Upper part of the Ramaay Group. Westwards Delow the

Ll

Crimson Creek Formation contact seqﬁence passes up into a 10-30m
wide carbonate sub-faciez made up of maggive to faintly layered
aggregates of tremolite and diopside with pyrrhotite, arsenopyrite,
frehnite, sphene and sgiderite which cdmmonly envelopes the sulphides.
Clastic te ures are barely recognisable, but together with the

_ abundant fine grained sulphides and the magnetic property serve to
distinguish the rocks in the field. It required thin section
examination to identify the rocks as carbonates.

To the west the basal section of the overlying Crimson Creek
Formation comprises essentially fine grained, sometimes laminated,
metasomatised afgillite and siltstone. Conglomerates are exposed
to the south in Osmond Creek. This éequence passes up into

. metasomatised fine to medium grained tuffaceous greywackes with
interlensed argillites and siltstoheé, typical of the Crimson Creek
Formation. Within this seguence units of heavily altered fine
graiﬁed rocks have been mapped. These comprise finely bedded

metadolomite, pelite, breccia, metdsomatised chert, acid tuff and
flow banded acid (?) lava. There is pervasive hydrothermal alter-

ations within these rocks with extensive replacement by diopside,

- ' - tremolite, tourmaline and sulphides. Similar rock sequences are
exposed on CAF (see below). There may be oniy the one unit of
this type on CAL folded into a portherly plunging asymmetric
syncline.

-0.200
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The contact between the Crimson Creek Formation and the granite is
not exposed but may be interpreted from the vegetation and drainage
pattern. The granitg is mainly holocrystalline and is a coarse
grained biotite-feldspar-quartxz Sssamblage. The feldspﬂr is predom—
inantly plagicoclase so it may be a graﬁodioxite. howaver, there are
few mafic minerals. Quarty-tourmaline schorl with sulphide veins

is axposed on the road, the contact zone generally is mbdarately
tourmalinised.

The dolomitic pelite horizon, apparently forming a fold-nose in the
narrow portion of Crimson Creek Pormation rocks contains up to 10%
sulphides - pyrrhotita, pyrite and arsenopyrite. Althcugh there is
no evidence of cagsgiterite minaralisation it is considered that this
horigon is similar to the host rocks at the Cleveland mine which also
appear to be within a fine grained calcareous facies segment of the
Crimson Creek Formation. ‘

Gaochemigtry

The C horigon soil samples were analysed for Cu Pb Zn Sn and W while
samples collected over possibly mineralised horizonas were also
analysed for As. The results are plotted as profiles on sections
{Plans TAS 2/1821-1824) and on plans (Plana TAS 2/2045-2049). Contour
intervals were selected from cumulative frequency plots and from

statistical analysis of the data {(Appendix 4).
Rock sample analyses indicate that the base metal contents are fairly
low (Appendix 2) although As is clearly ancmalous due to the presence

of arsenopyrite.

Sn : (Plan TAS 2/2048) The apil values may be grouped into three

populations 0-12, 13-43 and greater than 43 ppm. Values greater than

43 ppm are definitely anomalous. There is a clearly defined so0il
anomaly at the west end of 4760N over greisenised and tourmalinised
granite. The road in this area was channel sampled but no anomolous
values were recorded, suggesting that the zone cuts out sharply to
the west, and dies out to the north.

An anomalous pattern of Sn soil responses occurs at the eastern end
of the grid. This may be formational as it overlies rocks of the
Upper part of the Ramsay Group. o '

R 3
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W : (Plan TAS 2/2049) ‘Tungsten values in the soils are generally
low with most below the limit of detection. There is a definitely

anomalous response coincident with the Sn ancmaly at the wastern
end of line 4760N. '

Cu :- (Plan TAS_2/2045) No definitely anomalous values were recorded.
The values may be grouped into threq.populgtions 0~30 ppm over the
granita; 31 ~ 100 ppm over the greywackes and Ramsay Group sandstones;
greater than 100 ppm over the meta dolomites and pelite units within
the Crimson Creék Formation. BAn enhanced Cu response occurs on all
grid lines along the granite contact with the sediments. There is

a possibly ancmalous pattern of Cu values coincidant with the crone

and ground magnetic anomalies on the three northern lines.

Ph : (Plan TAS 2/2046) Ancmalous Fb values are associated with the crone-
ground magnetic ancmaly in line 5120N and with the Sn/W anomaly in the
south west section of the grid.

Zn : {(Plan TAS 2/2047) The Zn patterns are similar to Cu. The
lowest population 0-27 ppm occurs over the granite. Definitely
anomalous values, greater than 370 ppm occur asscciated with the
S5n/W/Ph ancmaly at the western end of 4760N and coincident with the
erone/ground magnetic anomaly on 5120N.

Gepphysics

The ground magnetic patterns are guite different from those seen on

CAE {(Plan TAS 2/1900). The magnetic gignature of the granite in
typically flat while that of the Crimson Creek rocks to the east is
erratic with a high ﬁackground. The characteristic pattern over the
Ramgay Group/Crimson Creek Formation boundary zone seen on CAE is not
seen here. It may be that the grid linea do not extend far encugh
éastwards. for the background response over the Ramsay Group to he

measured.

There are two zdnes of anomalous magnetic patterns. The western zone
ig coincident with the Crone anomaly where dissemin®ted pyrrhotite has
been mapped in the hornfelsed greywackes and pelites., The eastern
reaponse occurs over the basal Crimson Creek unite, again where
pyrrhotite has been mapped@ as concentrations in tuffaceous and
arenaceous beds. Here however there is no associated EM response and
no ancmalous geochemistry.

..22.
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A distinct Crone anomaly is seen on three lines (flan TAS 2/1901)
onh '

48808 at 5040E

S5000N at 5040E
and on.  S1Z0H at S030E

formihg a digtinct 20ne which is almost coincident with the
interpreted fold axis, in the dolomitic pelite unit. The anomaly
amplitude decreasee noxthward, which indicates a northward plunge.
The interpreted depth of burial on line 5120N is 40m and the dip is
60° to the east. The response on line 51208 is coincident with a
definite Cu/Ph/2Zn geochemical anomaly and with an anomalous ground
magnetic response. '

Anomalous Responges

The Crone anomaly with coincident ground magnetic and geochemical
responses, particularly on line 5120N is a potential drill target,
1t appears to be asgociated with a dolomitic pelite unit which
forms a tight asymmetric fold in the Crimson Creek Formation, The
rocks are_hornfelsed.metasomatiaed and contain'sulphides {up to 10%
modal contant). Howevar there is no evidence of Sn mineralisation
either in the rock or sonil sample values. It may be that Sn is

developad within the zone to the north as there is an obvious increase

in the geochemical response from south to north, and pyritised mineralised

conglomerate float has been mapped in. the Ramsay River north of the grid.

The strongly anomalous Sn/W/Pb/Zn soil anomaly at the wesatern end of
line 47608 has no related magnetic or EM response (Plan TAS 2/1821).
Sulphide veins within greisenised and tourmalinised granite is the
suspected scurce as indicated on the road. However the proximity

of carbonate rocks within the Crimson Creek Formation does not preclude
the development of skarns in this area. Follow up sampling and mapping

are required to inveatigate this anomaly to the south.

T F ¥ ib CAF

10.1 Geoloqy (Plan TAS 2/2101)

Grid CAF is underlain by Crimson Creek Formation rock sequences in
contact with the Meredith Granite., It lies west of the Ramsay Group -
Cr imson Cragk Formation contact zone. The Crimson Creek sequence
consists of basic volcanoclastic greywacke, ailtatohe and argillite
with tuff and interbedded pelite. Measured dips and facing directions
indicate that the rock segquence dipé and faces westwards into the
granite but there is some drag folding and faulting. Two horizons of
vee23
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somewhat different facies have been mapped within the greywacke
sequence and they comprise fine grained meta-siltstone, argillite and

pelite with acid tuff and chert intercalations. The eastern most unit

‘is heavily silicified and contains calc silicate minerals indicative

of calcaraous rocks. This unit ie interpreted as being within 100m
of the Ramsay Group - Crimson Creek Formation contact, A metadolerite
8ill or altered intermediate lava is associated with these rocks and

puterops on the three northern lines and on the tie line.

A dyke of leuco adﬁmellite cuts the sequence. It has been mapped oh
ehe access road and on line 5240N. There appears to be no mineral-
isation amsociated with it. The granite over the weatern sector of
the grid is mainly coarse grained non porphyritic and hoioerystalline
but towards the contact with the sediment it is fine grained'and
porphyritic. A distinct potash feldspar pbrphyry oceurs along this
contact, It is heavily tpurmaiinised in parts (see section 5.3 b)) and
is patchily greisenised.

A zone of muscovite_greisen. quarte tourmaline mineralisation and
magnetite-amphibolite skarn development may be traced through the griad
along the granite-sediment contact. Outcrop within the zone is poor
and is best seen in a southward draining creek near line 4880N. It is
charactefiaed by a well defined magnetic response which strangely was

not located on the airborne survey.

On line 4760N these rocks are mapped between 4370E and 4410E in a
thickly vegetated swampy guily. Float of magnetite veined and banded
amphibolised sediment, handed pyroxene hornfels, quartz-tourmaline
vein material and muscovite greisen have been obsarved. On 4880N
outcrops and float material occur between 4300E and 4420E compriaing
coaree crysgalliné amphibolite skarn, hornblendite, fine grained
brecciated banded pelite, banded silicecus-magnetite skarn, quarte
tourmaline veins and greisan.

The rock mapped ag skarn was confirmed as such'by thin section
examination. (Appendix 3) A sample collected from CAF 4880N/4360E
is described as a thinly banded complex mafic calc-silicate hornfels:
with altered cordierite, epidote, diopside hornblende, intersatitial

fluorite, accessary sphene, tourmaline, trace ? zeolite, minor pyrite,

pyrrhotite and magnetite. The petrologist (I.R. Pontifex) regards the

rock as being a contaét metamorphosed sediment, either of argillacéout
chloritic dolomitic and/or fine basic tuff facies. Ha adds that the
rock represents the highest grade of metimorphism seen in the rocks

submitted for examination.

evedd.
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The zone appears to be truncated by a fault north of 5000N but

may be traced through a number of old workings northwards to

line 5240N aa a narrow {(30m) unit of mainly greisen and quartz-

"tourmaline. However it remains open ended to the south. Tin

and tungsten gecchemical anomalies with coinci@ent high copper
values ocour over thé gkarn but there is no recognisable EM
effect. Samples were collected from the old workings for
examination and analyses. Pyrrhotite is the main sulphide
species present with minor chalcopyrite and pyrite. Maghetite is
usually seen as coarde.granular veins, particularly in the

coarse amphibolitic rocks. Rock analyses indicate anomalous Sn W
and Cu values. F was not analysed but is probably high. The
mineral originally sought in this area was probably cassiﬁarite

but it probably has a greater potential for tungsten mineralisation.

Geochemistry

All C horizon soil samplés were analysed for Cu Pbh 2n Sn and W

while those collected over the granite contact zone were also

‘analysed for Au and Bi. The results are plotted as profiles on

gections (Plang TAS 2/1851-1856). The geochemical patterns ware.
interpreted by appraising the data on the stacked profiles and
incorporating a statistical analysis with cumulative frequency plots
{(Appendix 4}.

Bage metal values over the gfid are.low with thé exception of the
skarn zone. This isemewhat surprising as pyrrhotite and pyrite
are common accessary minerals throughout the gedimentary rock
sequence.,

Sn : {Plan TAS 2/2038) ‘The Sn soil values can ba divided into
three populations: - 0-10, 11-35, greater than 35 ppm. The skarn
zone, particularly on lines 4880N and on 5000N, gives rise to

anomalous responges over a maximum width of 100m (Planz TAS 2/1851-
1853).

W : (Plan TAS 2/2039) The W soil values can also be divided into
three populations 0-10, 11-48, greater than 48 ppm. Apart from
some scattered sporadic enhanced values,anomalous responses are

confined to the skarn/greisen zone. The W moil anomaly coincides

directly with the Sn soil‘anomaly (Plans TAS 2/1851-1853), indicating

that if Sn and W mineralisation is the source then it cccurs in the
game rock units.

'10.25-
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Ca : (Plan TAS 2/2035) No definitely anomalous values were
recorded and the cumulative freguency curve is very similar to
that for CAL. Four populations may be discerned from the values
0-24, 25-42, 43-85 and greater than 85 ppm. The 24 ppm contour
outlines the boundary of the granite with the sediments on lines
50008 northwards to 5360M, and the edge of the skarn zone on
1iqes 4760N northwardes to SODOH; 2 serieg of trough and ridge

patterns may be traced from line to line. The pattern near the

10.3

access road may reflect minor chalcopyrite mineralisation in
pelitic rock unite.

Pb : (Plan TAS 2/2036) Although three populations may be defined
from the values viz: 0-11, 12-90 and greater than 90 ppm; no
anomalies occur. The pattern is quite different than CAL. Like

Cu, the value appears to occur in ridge and trough like patterns
in the Crimgon Creek rocks. '

Zn s (Plan TAS 2/2057) Four populationg may be discerned in the
values : 0-14, 15-37, 38-140 and greater than 140 ppm. The
digtribation and patterns of values are similar to those for Cu.
The 37 ppm contour outlines the granite margin. Otherwise like
Cu and to some extent Pb, the values fall into a series of ridges

and troughs over the sedimentary sequence.

Geophysics

A substantial ground magnetic anomaly occurs over the skarn zone on
linea 4760N, 4880N and S000N. The source of'thiq effect can be
readily explained by the éontent of pyrrhotite and magnetite within
these rocka. East of the skarn zone two somewhat disjointed zones
of anomalous magnetic_réaponses may be traced through the grid
{Plan TAS 2/1898). The central magnetic anomaly difectly coincides
with the EM conductor on lines 4760N and 4880N but persists
northwards past the EM location to line 5120N. It appears to be
displaced westwards about 150m on thisg line and increases in
amplitude to the north until it is truncated at the edge of the
granite, The tuffaceous greywackes which form the major rock type
in this zone include pyrrhotite concentrations both in bedded
layers and in cross cutting fractures. So this pyrthotita'may be
regafded as being the cause of the magnetic response. The
displacement on line 5120N may be due to an gast north east trending
fault with a sinistral displacement.

«»e26.
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The magnetic pattern in the eastern magnetic zone is more
disjointed. There does appear to be some correlation with the
EM conductor on line 4760N but it is displaced to the east on
line 4880N. The displacement between lines S000N and 5240N may
be due to the cross cutting sinistral fault mentioned above.
Minor to trace amounts of pyrrhotite in amphobilitic patches and
veins have been mapped through this zone and are the probable

cause of the anomalies.

The CAFP (west) anonaly is evident in the Crone responses on the
two most gouthern lines at (Plan TAS 2/1899) :

+

4810E on line 4B880N
4820E on line 4760N
and_opeﬁ to the south.

The source is within 10m of the surface, has a near vertical dip
and ig over 20m in width. There is a direct correlation of
magnetic response with the EM conductor suggesting that pyrrhotite
mineralisation is the source. However there are no assoclated
geochemical effects seen either in the sbil (Plans TAS 2/1851~1852)

or rock {Appendix 2) values.

The CAF (east) ancmaly is seen as the Crone responses on the same

lines to the east {Plan TAS 2/1899) at:

5210E on line - 4880N
52408 on line 4760N

and open to the south.

The responses are less distinctive then those at CAF(W) but have
a'éimilar pattern. The erratic nature of the magnetic results
precludes a reliable analysis of their effects. BAgain pyrrhotite
appears to be the moat likely source of the geophysical effects.

Anomalous Regponses

The zone of skarn and greisen along the granite/sediment contact
on CAF form a high priority target. The coincidence of strongly
anomalous Sn and W soil values with substatial groumd magnetic
effects is suggestive of mineralisation, which, within such a
geological setting, could be of economic grades. If the source

of the anomalies can be shown to be acheelite (with or without

.ea27.
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cassiterite) with sulphides, then diamond drilling must be

carried out as the next step in evalution of the zone.

The source of both EM anomalies needs determination. Althpugh
interpreted as being close to surface, the absence of géochemical
effects does not suggest economic grades of mineralisation. It
is possible that these anomalies, if they extend to the south
may improve in prospectivity. If pyrrhotite alone ig the source,
it could pass, either with depth or along strike, into a different
style which might contain Sn or Cu minerals.

11. INPUT FOLLOW UP GRID CAJ

11.1 Geology (Plan TAS 2/2102)

11.2

Grid CAJ is established over the contact between the Ramsay Group
and the Crimson Creek Formation. This contact appears, in part

to be faulted, between 1in§§ 4880N and 5000N. Much of the eastern
section of the grid ia overlain with fluvial sediment which
restricts the ocutcrop of the Ramsay Groﬁp. Qutcrop over the
western section of the grid is goocd. The older rocks comprise
carbonacecus gquartz sandgtone and giltstone, guartz pelite and
semi pelite, éuértz-feldspathic sandstone and black carbonaceous
shale. The conﬁact with the Crimson Creek rocks is not exposed

and is not revealed by any geochemical or geophysical features,

The Crimson Creek rocks comprise tuffaceous greywacke, basic tuff,
microdolerite and argillite. No evidence of chert or carbonate
sediments has been found. Only trace amounts of sulphide mineral-
isation were observea - mainly pyrrhotite in the basic rocks.

None of the rock units are strongly metamorphosed. The pyroxenes

in the microdolerites have not been tremolitised and the rocka are -

not hornfelsed, However minor amounts of muscovite and tourmaline

occur in the Ramsay Group quartz sandstones.

Geochemigtry

The Ao horizon soil sahples were analysed for Cu Pb 2n Sn and Ni.
The results are plotted as profiles on sections (Plana TAS 2/1893-
1896). The results may be subdivided into populations based on

a statistical analysis of the data (Appendix 4) and on cumulative
frequency plots.

Fo anomalous gample values in the elements analysed were racorded.

...28,
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Sn : (Plan TAS 2/2043) The values fall into three populations
0-17, 18-24, and greater than 24 ppm. One sample is possibly
anomalous with an isclated value of 35 ppm at 4760M/4790E.

Cu : (Plan TAS 2/2040). Three population groups may be distinguished
0-26, 26-74 and greater than 74 ppm. The patterﬂs are similar to
those for Zn and Ni and appear to define the Crimson Creek basgic
units. ' |

Pb : (Plan TAS 2/2041). Only two populations are apparent 0-42 ppm
and greater than 42 ppm. .There is, overall, a higher background in
value over the Crimson Creek rock units with a slight build.up at
the contact.

Zn : {(Plan TAS 2/2042). The values may be divided into three
populations:~ 0-40, 41-79 and greater than 79 ppm. The 41 ppm
contour delineates the esastern boundary of the Crimson Creek

Fformation. Otherwise the pattern of values is similar to those
for Ni.

Ni : (Plan TAS 2/2044). As with Cu and Zn the values may be divided
into three populations 0-23, 24-68 and greater than 68 ppm. The
lowaest values are recorded over the alluvium and Ramsay Group.

Higher values may indicate basic units within the Crimson Creek
Formation.

Geophysics

No anomalous magnetic responses were recorded (Plan TAS 2/1891).
The CAJ Input response is a major conductor on the eastern flank

of an aeromagnetic anomaly. The absence of a ground magnetic
response indicates that the actual Input response has not been
located. It is auapeqted that it may be further to tha west,
although this grid was egtablished with a fair amount of confidence.

Ground EM anomalies were found on all four grid lines (Plan TAS 2/1892) :~

at 4860E on line 5120N
4B60E on line 5000N

4B860E on line 4880N

and at 4970E on line 4760N

Y N
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The conductora dip steeply {plus B0 degrees) to tha aaet and

are near surface at 5000N and 4760N. The western conductor,
picked up on the three northern lines lies in Crimﬁon Creek
rocks while the eastern ohe, on line 4760N is in rocks of the
Ramsay Group. Both EM anomalies ara weak and have no associated
ground magnetic or geochemical responses. The nature of these

conductors is not known.

11.4 Anomalous Responses

The only anomalies found on this grid are tha ground EM
reaponses. However more gridding to the weat and south ia

required to establish if the Input ancmaly has been located or
not. '

12, RECCMMENDATIONS AND WORK PROPQSALS

Vigorous follow-up work based on the resultas achieved to date is

recommended. The following proposals are listed in order of‘priority
{Plans TAS 2/2054, 2055, 2056). Details are listed in Appendix I.

12.1 The indications of economic mineralisation at CAF and CAL should

be followed up in order to determine if diamond drilling is
warranted.

12,1.1 The skarn éone at CAF should be examined by costeaning
and gridding. The association of Sn, W and Cu s0il
anomalies with ground magnetic responses and akarn
mineralogy indicates the possible presence of mineral-
isation. Outcrop on the three grid lines where these
responses ocg¢ur is poor. The road to CAI should be
routed so as to expose a section through the zone. This
in effect will be a costean and should be channel sampled
and mapped. Three 60m gpaced grid lines should be
established over the zone to carry out further sampling
and define itsg intensity and width. A grid line 120m to
the south of the present grid should be cut to trace for
an extension southwards (here 4640N).

Total grid lines : 1280m, tle lines : 120m, costean:
astimate 100m, samples: rock 40, soil 68.

- eses30.
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12,1.2 The coincident Crone EM and magnetic sanomalies on CAF
should be traced to the south, This could be achieved
by extending the proposed line 4640N to the east. This

line would also check the apparent southward displacement
of Input anomaly CAF (E) .

Total grid lines: 880m, tie lines: 240m, samples: 45.

12.1.3 1It is proposed to extend grid CAL northwards to close
with grid CAE. Two grid lines CAL 5240N and 5480N
could bhe established from the Ramsay access track to ihe
Ramsay ﬁiver; Geological, geochemical and geophysical
data collected on these lines would

(a) test for the northern extension of the coincident

Crone EM, ground magnetic¢ and Cu, Pb, Zn soil anomaly
found on CAL; ' '

{b) determine the extent of the dolomitic pelite and
calc-gilicate units which are mineralised on the
CAL grid;

{c) traca the contact zone between the Ramsay and
Crimson Creek sequénces northwards to CAE, the
probable source horizon of the pyritised conglomerate
float found in the Ramaay River at 6100m;

(@} 1locate tha source of tha anomalous Sn content in
the drainage.

In addition to these proposals two lines 120m apart should be
conatructed to the 5W of the CAL grid to investigate and

follow up the ancmalous geochemistry on line 4760N.

Total grid lines: 3380m, tie lines: 240m, samples: 174.

12.2 fThe sources of the anomalous Sn contents of the drainage samples
north of CAE heed to be located. To this end it is proposed to
extend grid CAE northwards by six lines 240m apart. Data collected

on these lines would

(a) appraise the prospectivity of the ground drained by creeks .
with anomalous Sn contents;

(h) trace the contact zone between the Ramsay and Crimson Creek
sequences t¢ the north:

...31.
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(c) allow for further examination of the anomalous magnetic

responses found on the CAE grid;

{d) locate the gsource of the gossan float found in Green Creek.
TPotal grid lines 4680m, tie lines 2880m. sanples 234.

The Ramsay access road should be continued to CAI. This would
also give access to the southern part of the CAF grid and would
allow for geological mapping of the prospective granite contact

zona.
Approximate length of trace 5000m.

The location of Input anomaly CAI should be established on the
ground. A six line grid is proposed, if possible interpreting
with the primary work carried out in the area. The lines ghould
be auger sampled, mapped and geophysical surveys carried out
{CRONE EM and Magnetics).

Total grid lines: 3840m, tie lines: 1200m, samples: 198.

The prospectivity of the Ramsay gossans on the Ramsay River
gshould be established and the source of the anomalous 5n
content in the river located. There is evidence for the presence

of carbonate rocks in the area.

An unsurveyed grid was established in 1973-74 on the eastern
bank of the river, but it is considered that the more
prospective ground lies on the west bank.

It is proposed to extend grid CAF eastwards across the Ramsay
River. The initial grid spacing would be 240m, and the lines
1000m in length. Geological, geochemical and geophysical data

collected on these lines would

{(a) cross the contact zone between the Ramsay and Crimson

Creek rock sequences;

'(b) locate the source of calc-silicate and carbonate rocks

found as float in the Ramsay River:

...32,
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(¢} locate the Ramsay gossans and put them in a regional
context; .

(@) prospect for the source of the anomalous Sn and Pb atream
sediment samples:

(e} integrate with the work done previously on the old
Ramaay and Wow grids. '

Total grid lines: 3000m, tie lines: 480m, samples: 153,

12.6 It appeare that Input anomaly CAJ may not have been located on
the established follow-up grid. Further work iz necessary to
validate the grid location. However a ground EM responae was
located on the grid and is open to the south. Purther work

has been recommended by the geophysicist (DBT) to examine the
area.

It is proposed to extend two of the grid lines 500m westward
and establish a new line 120m gouth of 4760N to see if the
response at 4970E persists.

Total grid lines: 1700m, tie lines: 360m, samples: 88.

12.7 A ground magnetic sﬁrvey should be carried out over Home Track
to examine the magnatic'response wast of the anomaly on the
western margin of grid CAE.

Total magnetica 1000m. !

12.8 Geological mapping, surveying and the collection of constant
' volume panned concentrates is proposed for three sections of

the Ramsay River and for certain tributaries (see Plans TAS 2/2054,
2055 and 2056) .

12.8.1 The Ramsay River south of Osborne Creek, to south of
CAJ should he mapped. This would integrate with
previous geological mapping and allow for access to the
Ramsay goseans. The tributaries draining the east bank
contain anomalous Pb so the sourceé should be established.
The main tributaries draining the east bank contain.

anomalous Pb so the source should be established. The

.33,
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main tributaries draining the west bank north and south
of CAJ would give cross gections through the Ramsay and

Crimson Creek Sequences, eapecially across the contact
zone between the two.

Total Map and survey: 8000m; panned concentrates: 16.

Follow up geological mapping and sampling is recommended
for selected creeks which drain the tin zones north of

CAE. This work would support the effort on the grid lines.

Total ﬁap and survey: 3500m, panned concentrates: 7.

The anomalous Sn contents of drainage samplesm in the
northern reaches of the Ramsay should be followed up.
Sections of the river and main tributaries should be
proapected to locate the sourceas of Sn. This would also
allow for an uhderstanding of the nature of the Crimscn
Creek-Granite contact zone, and could trace the contact
zone between the Ramsay and Crimson Creek gequence to the
north. 1In addition prospecting along creeks in the Wombat
and South Bischoff areas could locate sources of primary
Sn in the granite.

Total map and survey: 6500m, panned concentrates: 13.

It is recommended that tin mineralisation in the South Bischoff
area be examined and its extent established. To this end a three
line grid is proposed with lines 240m apart. The old workings
should be located and, if possible, samwpled. B literature survey
could be undertaken to appriase old records and maps, particulariy
to learn of grades mined. The numhe§ of old alluvial workings in

. the area gives promise of a substantial primary source.

12.10

12.11

Total grid lines: 2200m, samples: 113,

It is proposed to geologically map the Coldstream-Wow-Ramsay

access track and to tie the work in with previous grid lines,

costeans and drill holes in the area.

Total map: 4000m.

It is proposed to collate surface geological, geochemical and

geophygical déta and borehole data; Prepare raegional and local

plans and sections; prepare ongoing work prdposals and requisite

raporta.
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_ 14. LIST OF PLANS -
VOF-l‘ TAS 2/1586 Comstaff Project Map Location of Ramsay Area (BEL 5/63 part 2) 1:250,000
1799 Ramsay Area Outline of section sampled and mappad
2029 Interpretative Geology and Geophysical anomalies Sheet 1
UOL "IT 203¢ | 1 " - " " " 2
T— N 2 03 l' no . " H " . ] 3
‘202€ Photogeological interpretation Sheet 1
-2027. " " - " 2
. 2 02 B 3 L} . (1] w 3
‘2032 Geochemical Anomalies  based on stream sediment
sample results Sheet 1
2033 " " " » L n 2
. 2 034 . " ) L1} H n " i L] 3
-2099 - Ramsay Grid CAE geplogical interpretation
‘1825 " " composite section 4760N
1826 " " . " 4880N
-1827 " " - SO0ON
*1927 " " " © 5120N and Home Track
1829 " " " 5240N
1830 "o " " S360N
‘1806 " " stacked magnetic profiles
‘1902 . " " stacked Crone E-M profiles
~2050 " " auger sample results Cu
2051 " " N Pb
2052 p ] L] . " Zn
205 3q . n " " Sn
2100 Ramsay Grid CAL geological interpretation
-1821 u " composite section 4760N
-1822 " " u 4880N
-1823 " " " 5000N
- 1824 " " " 5120N
1800 " " stacked magnetic profiles
‘1901 " “ ' stacked Crone E-M profiles
‘2045 " " auger sample results Cu
2 046 n i L . Pb
2047 " . L Zn-
2 048 L] ) L] . L1} . sn
2049 " " ' " : W
2101 Ramsay Grid CA geological interpretation
-1851 " " composite section 4760N
1852 " " " ' 4880N
1853 " " " S000N
1854 " " " S120N
1855 " " " 52408
- 1856 " " 53608
VOL—-[B: *1898 " " stacked magnetic profiles
) : ~1899. " " stacked Crone E-M profiles
‘2035 " " auger sample results Cu
. 2036 PR " n " Ph
. 2 03 7 [1] " n zn
+2038 " " » Sn
. 203 9 " L1 [1] W
‘2102 Ramsay Grid CAJ geological interpretation
1893 " M composite section 4760N
‘1854 " " " - 4880K
-1895. " u u 5000N
1896 " " " 5120N
‘1891 " " stacked macnetic profiles
1892 v " stacked Crone E-M profiles
- 2040 " " auger sample results Cu
“2 041 " ) " 1r Pb
. 2 042 1] L] " . Zn
- 2 04 3 , [1] u (1} . sn
-2044 " " " _ Ni
*2054 Ramsay Area Proposed Work Programme 1980 Sheet 1
" 2055. " " ' o2
#2056 " " * 3
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APPENDIX I
l Details of Proposed Work - Ramsay Area 1980
Accegs 1. Refurbish Ramsay Access Track from highway to CAF 13080m
2., Establish bulldozer track to Input anomaly CAI : 5000m
l Costean along CAI road 100m
' Extengions to agtablished grids
CAF extension south 4640N 4200E - 5400E 61 samples 1200m
£i1l1 in 4700N 4200E - 4520E 17 " _ ’ 320m
v o 49408 4200E - 4520 i B 320m
" " SO6ON 4200E -~ 4520E 17 “ 320m
extension east 4760N 5400E - 6440E 51 " 1000m
" " 50008 S440E - 6440E 51 " 1000m
" " 5240N 5440E - 6440E 51 " 1000m
tie lines 840m
Total 265 gamples 6000m
l CAL extension north 5240N ropad to river 1000m
" S 5480N . " - 1100m
extension south 4520N 4680E - 5320E 640m
* " ‘4640N 4680E - 5320E _ 640m
tie line 240m
l Total 174 samples 3620m
CAE extension west 5360N 4560E - 46B0E 7 gamples 120m
extension north 5600N 4560FE - 5320E 39 - 760m
) ' " " 5840N 4560E - 5320E : 39 " 760m
" " 6080N 4560E - 5320E 9 " 760m
" " 63208 4560E - 5320E 39 " 760m
" " 6560N 4560E - 5320E 39 " 760m
" " 6800N. -4560E - S5320E 39 " 760m
" " base and tie lines 2880n
l Total 241 samples 7560m -
CAJ extension south 4640N 4650E - S5350E 36 samples 700m
extension west 4880N 4150E - 4650E 26 " 500m
" " . 5000N 41lS50E - 465Q0E 26 “ 500m
base and tie lines 360m
l Total 88 gamples 2060m
Proposed new qrids to be established
I CAL 4760N 4680E -~ 5320 33 samples 640m
4880N 4680E - 5320E 33 " 640m
5000N 4680E - 5320E 3 - 640m
l 5120 468QE - 5320E 33 " 540m
5240N 4680E - 5320 . 33 " 640m
53608 4680E - 5420E 33 " 640m
l base and tie lines 1200m
Total 198 aamples 5040m
" South Bischoff Grid 4760N . 41 samples 800m
) 5000N ' ) 37 "o 720m
5240N ) 35 " 680m
l Total 113 samples 2200m

Grand Total: Soil Samples 1074 Cut Lines 26480




Appendix I (cont)

Details of Propoged Work - Ramgay Area 1980 (cont)

Creeks

Survey map and pan concentrate'samplez

~ The Ramsay River and major'tributariea gouth of Osmond Creek

Creeks draining the tin zonea north of CAE

The Ramsay River and tributaries draining the Granite/
Crimaon Creek contact zone

Total: heavy concentrate samples 36

he] tar rveys

- All grid lines

Home Track

Total

one urve
All grid lines Total

Geological Mapping
All cut lines

Acceas tracks

Creeks

Total

096040

8000m
3500m

6500m

18000m

20960m
1000m

21960m

20960m

26480m
9000m
12000m

53480m
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ROCK ANALYSES
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- REPORT CMS 79/6/17

T 7851 to T 7871

The twenty-one rocks wers examined In thin-section and hand-specimen; five
polishad sections were prepared, and othar optical tests were also carried out,
The rocks ars briefly described In the accompanying tables. Further commants lre

" given below.

Comments

The graat majority of the rocks are affected by varﬂng degrees of metasomatism,

.and & number are no longer recognisable because of the thoroughness of alteration

As a general rule, the more ''reactive' a rock In & given metasomatic

- environment, the more sitared and the less rwognluble (e.g. contrast the

rnctlon of charts and limestones).

The ohsldlan -like volcanics are unusual and have not hitherto been' sean by this
author from that region; the ''greywackes'' and other sediments are more famlllar
from the Cambrlan. _

Apart from the dlfﬂculty of cormctly interprating the orlglhal rock from l:hc
mstasomatised "‘mss" now representing It, the major problem Is that of the
prucna or obsanco of cassitarite.

There is little doubt that sphens has formed In many of the rocks; unfortunately,
when this mineral is fine-grained, poorly-defined and cloudy, it Is very esasily

" confused with fine, granular cassiterite. Considerable pa!ns were taken to

determine, by various optical tests, that the mineral was In fact sphene, but
the results wersa not always ut\equlvocal hence, It Is strongly advisable that -
check assays for San be carried out (e.g. on samplas T 7858, 62, 63, 67 and
psrhaps others). Apart from its confusion with cass!terlite, there Is some
avidence that sphene carries Sn in Its structure, perhaps forming a contlinuous
serias with malaylte.

Sempla T 7854 Is magnetic, partly because of detrital (free and composite)

magnetite, partly because of Introduced, metasomatic magnetite.

H.W. Fander, M. Sc. '




CENTRAL MINERALOGICAL SERVICES PTY, LTD.

.Rnck Typs = Conposltlor;

Fabrlec

Minor Minarals

Communts

Samole
Datalls
T 7851
AR S8 of hydromuscavite pseudomorph

(T.5. 2785h)

t uu.l'tzv mm."‘
Greisen. Anhedral patches o ing feldapars,

coarser hydromscovite after Thlatite flakes,

Even-gralned, granitic
fabric. Minor shearing,
fracturing.

Secondary rutlls {from
biotite). Barren
quartz veins,

Grelsenised granlte or related rock, but
exact compos|tion unknown, because

feldspars totally replaced. Festureless.

T 7352
=83 wSong,

rasudomorphous
Thnrnblends;coarss,
coarss sphens

Fetasumuticec |genous Rock.
aggregates of blotite after
extansively altered Tollgoclase,

Relict coarse lgneous
fabric of an Intrusive
rock.

Primary smoky apatite
conspicous, Rellct
oxide opanuas
{llmanica),

|Farromagnesian winerals replaced by -
shlogopitic blotite. Inferred composition
‘lof primary rock was dioritic, parhaps

lc.

ceystals, Acfinalite patchey.

T 7853 .
Y N TN

0livine Basatt (Tartlary). fresh ol:w;l:a p:cno-
crysts {small] In groundmase of ema ;'ls
labradorite laths, interstitial brown glass

Typles! bassltic
fabric;ne Flow-banding,
no vesicles.

Rare quartz xencliths .

wlth complex reaction-

rims.

Freshness af olivime, complete absance
of devitrification of glass, suggest

young age; good corrslation with
Jartlary basalts, :

T 7854
N R

Hetnioutised MG raywacke''. suhrounded grains
of ruworked andesite/basalt, f-rm:llgn::lm
minerals, feldspar, quartz; [‘1;'” ve fine

wall-sorted/sized,
clastic textures pre-
served. Weakly bedded.

Phlognpluélctlno!ltn-
apldote velins, Falsite
and chert gralns,

Strictly » volcanomict sandstone,
composed of re-worked andesitic to
basaltic minerals + rocks, pervasively

phlnganite, actinolire, megnet)ts

T 7855
g WheNusise

-"wr"ul round/ovold
ctinolite set In .
n.mz - W-fald-

Metasomatised TVolcanic.
shapeless patches of Cibrous &
featureless cryptocrystalline

Rallct Tperlitic cracks
otharwise devold of
textures, structures.

Patches of coarser
actinolite Intergrown
with prehnite.

Actinolite patches could be replacing
phenocrysts {1feldspar) or spherulites,
or may be vesicle-fillings:puzzling rock,
Jobi]dinn. '

A

T 7356
51»»4’ SVSE

Carbonaceous, Mlcacsous s_.ggqtam.1:ln:‘::nd-

to silt-size quartz grains, ml.f.ﬂv‘f :‘ o es,t

arglidised feldsper; wall cemmnte quarte
] - )

Unl form, wellasorted/
sfzed, falntly bedded:
mica flakes ullg.ad, .

Detrital heavy mlnc'rlls
-~ tourmaline, goeathlte,
leucoxena, zlrcon.

¥Well-indurated, but not metamorphosed.
Verging on sittstone In gralnsize end
on arkose In composition.

1 ! .

T 7857
- meujms-se

Metasomatised 70bsidian. crypcucrv't:ziu
siilceous rock, with uitrafine WHops .

Very well-preserved
relict fine, complex
flow-banding.

tenses and weins of
more coarsely cryseal-
1ine diopside. Fine

I :

possibly other calc-silicates, throughout.
-

T 7858
~ Yoy / S0hSE

Metasometised Chert. Nicro/crywtoctystalline
slilca, fmpragnated with fine ?tﬂ “i ’H.
parallel zones of coarser dravit®, sulphlides,

Suspiclon of pyro-
clastic textures In
places. Faint bedding.

tltrafine Jeuconsne/
rutilte. K~feldspar
formed next to coarsar

o

Interpretation based almost -nt'!r-hr on
relict texturss. Corrsiatsble with
T 7855. Sulphides = gyrrhotite, pyrits,

Right context for cassiterits, but
identification not certain, bscause
crystals are very small {€.50 u) and

" jresded. Sulphides = p}fltlud wrrhoﬂtc:

960960
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Sample Rock Typa = Composition Fabric 'Hlnor Minerals Comments
Degails )
T 7A59 Metasomstised M0bsidian. Microcrystalliine, Well-preserved relict [Fine sphene occurs as  [Closely simllar to T 7857, Potash stain
o h?houlﬂt - | devierifled g‘hssy_m"lc macerial, extmshnlv flou-handing, folded. strlngers throdghout. |test positive, Indicating a K-sillcate
raplaced by diopside, tremolite, pllgloelau. Devitrlfication nopyrite, gyrrhotltjglus phase. Pyrometasomatised. $n assa
v sulphides, _ textures. ﬁ?&itlsed) advisable.
T 7860 Metasomatisad T0bsidlian. Virtually complecely {A few retiit patches Velns of flbrous. pats 'Vci-y thorough pyrometascmatism has

A ki eonf Msee
Y,

replaced, but microgranular diopside, patches
of tremolite/actinolite, fine Iimenite and
sylphides,

with flow=banding, but’
mostly very fine-
gqratoed,

are pyrrhotite only.

actinotlta, Sulphides

virtually obliterated original rock,
excapt for a few ralict patchas
resembling T 7859.

T 788
. l«w[ S\TOE
7

Metasomatised Sediment. Probably volcanomict
3iTtstone, composed of small plagloclese grains
other altcred minerals, extensively n#lmd

by tremollite, Qum!lm, sulphides.

Clastic textures
recognisable, but
fargely obllterated,

Fina ciouév leucorane-
sphana throughout.

Original reck was a clastlc sediment,
possibly re-worked volcanilcs or posslbl
correlatable with T 7856,

Pyritised pyrrhotite,
ghalcopyrite.

T 7862
CAL swou(smse

Matasometic Rock. Composed entirely of fine
matasomatic pale actinolite, chlorits, fire
sulphides, carbonate and abundent ultrafine

sphane.

Mlerogranular and
matted Intergrowths;
no relict features.

Gypsum cryseal-clusters
on surfaces. Altarad
pyrrhotlge, pyrits.

Hicrogranuiar sphene very difflicult to
positively distingulsh from cassiterite
Sn assay assential. Original rock

unknown , :

v
O Klwon] Sahoc
Y, |

Metasometic Rock. Matted and granular aogre~
gates of diopside, prebnite, altared feldspar,
granular sphena, fine sulphides, siderite,

‘[Falne laysring/banding

and Tclastic textures,
barely recognisable,

{rrhotltc as small
c

ustears throughout,
partly oxldised.

Present assemblage sugoest original rocl
may have been seml-calcareous, but
relicet faatures obllterated.

T 7866 Olivins Basalt, Swall scattered phenocrysts Homogeneous fabrlc Small magnetite Typlical frash Tertiary basalt, very
Rew Bwen ko |oF fresh olivine in a uniform groundmess of with random erystals, Occasional [similar to T 7853 In al) details. Quanc
. andesins laths, granular augite, Interstitial [orientation, Jawmygdates with _ texturas In glass.

brown glass. carbonate, chlorite.
T 7865 Rounding of grains in~ |[Quartz velns cut Featureless ollgomictic conglomerats,

Nﬂkﬂﬁ Lo

Pyritised %glonrata. Large and small,rounded
orains, pebbles of pyritic quartzite,carbon-
sceous metasiltstone, quartz matrix and Inter-
stislal pyrite/mercas)te.

dicatas conglomarate.
Rulict clastlc textures

mataquartzlte pabbles.

pervasively pyricised, but unme tamo rpho:

T 7866

Yoo o 778U

Carbonaceous, Pyritlic Sandstone. Fine quartx,
Taldspar (sarfcitised] as svbanqular grains,
grading Into micaceous siltstone; carbon films,
streaks.

Some 3lump Structures,
suparimpossd fracturing)
veining. Graded
badding.

Pyrite crystals In rock|
[oyritised pyrrhotite
and fine dravits In
quartz vefns.

Orlginal g¢arbonaceous, pyritic, feld-

spathlc sandstone/siltscone was sumpad

loter fractured, ‘velined after Vithifica
tion

w20960
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Yo LiFLRCANCE: Ghr/sh letter 25/5/75

RQTERIL;: Rock semplee

ICENTIFICATILN: Rar, 1 to 7

wibhed RECUESTLS: Fetrogrephic ent mineregrepnic
exeminetion with detelilec
commente s specified

SAMFLES 8 SECTIONS: heturned to you with this

report ‘
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COMMENTS

All semples were exsmined in thin snd polished secticrn
es requested. - They are sll more or less hornfelsic in hend
specihen, end indeed they do represent contect-metamarph: - -d
'sed;ments'. which hes to a fairly lerge extent resulted in e
gengtally eimllar metemorphic sssemblage throughout but with minor
differencgs in minerels, end/or textures which fndicete gifferent
;priglnal fecies. These may be grouped as follous - |

(1) Samples RaM 1, 3 and &

‘Hornfels' composed of elbite end/or cordierite, intimetely
mixed with & generelly essentiel ebundence of seccrdery Lictite
end tremolite with en enomelous abundance of dissemirsted Llmenite
(10%). Minor fine send grains sre scettered.

A wvague relict detrital texture (including lithic freooments)
is preserved.

The cnllective evidence (also cnnaidering the mete-
sediment RAM-2), indicates this group to be & rether immeture liPhLC

detrital facies (? wacke), derived meinly from an anueeitic-tasg;}

terrein (? tuff ar leve), with e separate minor guertzose contribution.

Minor disseminated pyrrhotite, generally altered and plus
trace chalcopyrite sre essentislly indigneous.

Apert from contagt (tempersture) metemgrphism the corcierite
and blotite mey in part be due respectively to minor kg and v
metasomatism. kikeuise pyrrhotite mey be in pert slec due to
enrichment in S.
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i) Yemple kM2

A relestively more homogeneous fine preinzd, hernfelsicz
spotted slete; composed of cordierite end biotite, plue
ubiquiteus fine 1lmenite, end minor chert interSeds. Cblcctivelw
this may bz e mstamnfphnsed-EEL;;;p_gq}qﬁgtg,-hsnwver the
encmaloue diszeminated fine ilmenite snd miner iren eulphides
indicete e gengtic reletionehip with group (1), end i¢ r=y br
considered es 8 fine silty-pelitic equivelent of thet frciec.

e

3 Sample RAM=5

;‘r”

This rock has the ssme grdsa composition as groug (42
sbove, eng must surely have essentlially the seme genesis, even
though it is texturally different. It cansists of fing nictite
snd empiibole (ectinolite) more or less segregeted intc bancs,
both within & ‘matrix' of extremely fine, diffuee microcrgetallirz

.elbite. Fine ilmenite 1e diaperaed throughout, minor eltered

py:rhg}i}e{: trsce chelcopyrite, end rere gg}eng are elso pregent.

W) Samples RAM 6/1, €/2 erd 7

The common charecteristic in these three semplec is
essential extremely fine culc-ailiqgigj (tremolite in &/1
end €/2, and'daggpQQE + tremalite in 7). Alsc sphene is
diseseminated, but there is no ilmenite.

Sample 6/1 18 breccisted 7 tectonicelly which has
facilitsted minerallsstion by pyrrhotite (essentlslly incigencuc
but reconstituted), also by @gggqqliqs which is al@cst certeinly
epigenetic.

Sample 672 has a heterogeneous, relict sedimentery brecci;ﬂ
texture in which pyrrhotite hes the seme mode of oCcurrence se in
6/1. . '
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Semple 7 is = meesive, tremolite-dlopside rock,
with scettered suthigenic pyrrhotite greins end raere
ersenopyritp. The in-situ mode of occurrence of thees
indicetes thet they ere predominently indigenous, slthouph

es in group (1), some enrichment in 5 wmey heve occurrcd curing

metemorphism.

o This group is interpreted es probeble metemnrphosec
~ dolomitic_fecieg, slbeit with minor Pine clastic impurities,
moet sbundant in 6/2.

There 1s no evidence throughout the suite, of tin

- mineralisation, however if enomalous’ tin velues ere recordes
chemically, it is suggested thet the titenifercuz pheses
{noteably the ephene in grauﬁ (h)-racks should be checked
for possible Sn. : '

ol
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Rak - 1 : (elbite or cordlerite?
Eictite tremolite 'hornfels';

MN 10180 m.;;'tar.sl:a;izered‘. %a”rgi dis;eminstss $imenite;
contect metamorphaséa tuffecesus intirnaziete
volcenlic fecles, or & sediment gerived frev
beeeltic-ardesite + guertz contaminzticn

A homogenecus, massive, very fine greineg heornfolecicelezhing
j ruck. The bulk of it consistz of & 'matrix' of ezsenticl cifluse,
# petchy, enhedrel, probeble cordierite (but possible untutnned glbate)
crawded with ebundent clusters end rendomly interlocking minutc prieve
of tremolite, eleoc minar, ecattered fine (eecondery) brouwn bigti:
i ———————— S .
(19%). (The opticsl properties of untwinned slbite end cordicdsc

in this form are virtuelly identicael.)

Guartz forms an estimated 10% of the rock, se disseninatec
single subangulsr to subrounded crystels, sversge gize 0.2 mm.
These may be clestic send or possibly tuffaceous, [(.inor pziches
and giscontinuous velne of ?hydrufhefmel gquartz micromgeeic coous
gparedicelly throughout. -

tinor emall patches of chlorite ere slso presents, ssnc &c
elteration selveges slong chlorite atringers.

Minute opeques (10X), sversge size of 0.0Z mm, ere walcuitou.,
veriably se individuals and lacslly in irreguler clumpec. in polisnec
section these are ldentiflied ms minute laths end enhecral greirs of
ilmenite, accessory pyrite, trsce pyrrhotite. There ie no meghetite.

| This 1s & medium grade (slbite-smphibolite facies) cpntzct
mgtemprphic rock. Ites gross composition indicates en originel
intemediate prnﬁably transitionsl to besic, tuffacecus volcenic;
ilternativélyrltfnnv be interpreted as 2 volceniclaestic (derives)
sediment, meinly from beseltic-andesite source, contaminatec with
quertz from encther source. | |
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REM - 2 ¢ relict bendec, epctted, tictitr-corcierite
' " hornfels or hornfelees elete, with

(}MF'hThoﬂlh%\OEi ' ebundent fine {lmenite (mincr elterce

pyrrictite end chelecpyrite) coitisred

»

eleng the layering.' mincr irtecrers)rted chq?t

This is e leyered rock, gemerslly firer ¢rrirncc tno spotted,

'1ndiceting rore edvenced hornfeleing then n S3iN-1,  Tric sppeers

to reflect nriginal sedimentery bedding, incl»n;n: irtrzformoaticonel
slumping.

Agoregetecs of loose-pecked ettenueted lenses cre probziply

-intreclests of mud flske type; I.e. gllcchemicel cqmpznant5~trans-

ported end/or cifferentisted within € cerccneie feciec.

Kost bends coneist of epotted, cr fine motiles rmeze of oﬁnid.
incipient cozrdierite perphyrobiests. Extremely fino {(zecondary)

bictite + minor chlorite le vbigquitous in ercee sotuers ti2se ovolds,
‘end cispereed 1ir leseer concentretion g8 inclotizse Liv i them.

The concentraticn uf biotite variee fram 25? N SCil oifis tO S0%
in athere. '

minar thin chert bendg ere 1ntercalated. AOUNZENT extremely
fine (0.001 to 0.05 mm) opaques ere scetterer elong thc Seyering in
veriehle concentration, but commonly foerming up tc L. cF & given
bend. These are identified in polished section es meanly ilmenite,
variably es lsth-form cryetels, skeletsl and emocboicel in farm..

"./
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RAM - 2 continued :

Anhedrel greins of pyrrhotite, largely slterec to
secondery, melnicovite pyrite-mercesite, ere scettered eleng
aumerlayers end rerely cccur in etringérs. Thie ie generclly
slightly coarser then the ilmenite; it forme mbout 5% of the reck.

Trece chelcopyrite eccampanies sgme grsins.

This rock mey be interpreted ss en originel megncsie-rich
pelite, i.e. a dolomitic pelite, or composed of extremely fine
detritus derived from a basic igneous provenence. It hes been
contact metemorphosed, but without destruction of primery
sedimentary structures.

The gulphidee are indigenous. The emount of ilmenite ic
snomelously high and slmost certainly {rmdicstes & reletionship
with AAM - 1, es en imndigneous 7 tuffeceous impurity, cor ss

pelitic detritus derived from an intermediste to besic ssurce.
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RAM = 3 3 messive (elbiie or cardierite), tremolite-

bictite 'hornfele’; with scattered fine

CAE l,ﬂbowlk%ME guertz greins, pyrrhotite end ilmenite;

(seme fecies es RAM-1 Brd &)

Thie rock is very similer to RAM-9 except thet 1t conteins
relatively more biotite end less emphibole.

Beeically it consiste of e heterogencous mase of diffuse fine
:rystelline untulnned elbite end/or cprdierite, intimetely mixed with

_ﬁese_ntial emounts of extremely fine secondery biotitg, needles end

smzll eggregetes of iremolite. Sinzle crystsl quartz greine (410%),
everege size 0.15 mm, verisbly subenguler to subrounded snd some
splinters ere rendomly scattered #s in RAM=1. Accessory relict,
111 defined, detritsl felspar greins (3%) are alsc present.

A cumpunent not seen in KAM~1 however cansiats of emell petches

of diffuse microcrystalline quertz; these sppear to ‘be fragmenta
of chext or volcanic exheletive material. '

fether lerger fragments 10 mm ere vaguely outlined, since they
differ from the bulk of the rock, only in their relative psucity of
scettered quartz graine. Nonetheless they do indicate sn original
fragmentel ar lithic sediment.

Very fine opeques, generslly <0.1 mm, sand commopnly 1 to 10
micrans, ere dispersed throughout elmost certeinly es an essentlally
indigencus component. In polished secticn these are identified
mainly es irregularly enhedrel greins of gyrrhatite (7%). Rerely
pyrrhctite is aggregeted snd lacelised intc discontinuous, short
metemarphic veins + trece chslcopyrite (and with intergrown tremolite).

Generally Tiner ilmenite (5 - 7%) is aleo scettered throughout,
variably as minute laths, enhedral and skeletsl greins.

This rock represents esscentislly the ssme faclies as RAN-1, end
4, see comments at the beginning of report.
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RaM = &4 3 massive (elbite snd/or cerdieritc)
| biotite tremolite 'hornfelc’;
COAE mans a\&m&m‘. " minor scettered cuartz fine 1lmenlite

ecceseory pyrrhotite + trece chelcoryrite;
(eemg fecies 83 RAM-1 enc 3 )

The bulk of this rock consiste of & very fine diffuse

. —————_—

- mixed with en essentiel empunt of eguelly flne bictite et
4 tremolite.

Smell (0.15 mm) reletively diecrete greins of einglc
cryetel quertz (10%), end of guertz micramgesic (%), ere
scettered, elso minor, relict single detritsl grains of plegicclese
(3 - 5%) sre present. Minor fregments of eseentially the seme
composition es the bulk of the rock sre veguely preserves.

very fine (gener dly <0.5 mm) opeque grains ere scattered
with & vegue lsyered distribution. in reflectez light theze
ere identified meiniy 26 ilmenite (7 - 10%), but with ainor,
slightly caerser enhedrel grains of pyprrhotite (2 - 2., rerzly
accompenied by trace chalcopyrite. Rere, very emell, retemorphic

segregation~type velna af pyrrhotite + trece chelcopyrite sre
present. ' '

-
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R&M=5 3 fairly broed bsnded ectinolite,
_ biotite, elbite hornfels;
g S)hou’hu of  ©xtremely fine ilmenite, pyrrhotitc
dispersed; lesser coerser pyrrhctite
+ trace chalcopyriteg end rerer gzlens,
in actimliti_p_gﬂein-?-like_ segregetions

This is a harnfelp, bgnded on e ecele of ebout ZL mm,
. brounish bends in hand specimen ere rich in fine biotite;
“the derk grey bends contsin essential very fine emphibolc
~ insteed of biotite. - ey

il NN NN AN S EE e

Fetrogrephicelly the btntlté-gicg'banda ere elso secsh {o
- Carry minor fine ectinolite (10%), end extremely fine opscues
(7 - 10%), identified in polished section as meinly ilmenite,
- subcrdinate pyrrhotite. These components are fairly evenly
scattered ss diffuse microcrystelline mosaic of generally
untwinned albite.

The emphibolitic bende conzint essentialiy of e hornfelsic
sgoregete of extremely fine actinoclite intimstely intergroun
with slbite, and with disseminated fine opeques (7 - 10%).

The opagues sreminly llmenite, but minor pyrrhotite is slsco
present.

N

Localised irregulerities snd dislocetions in the plensr/
leyering are elmost certéinly relict bedding cheracterietics,
but they do act es & locus far lenticuler end vein-like
segregationa of feirly coerse ectinglite + pyrrhotite enc
trece very fine spidote, with minor breided stringers of
cryptocryetalline guartz. Minor chalcopyrite accompanies some
of this E!rrhntfte, trace qnlena ie aslao present.



0360685
RAH 6/1 meesive Tine grained (hornfelsic)
T tremolite rock; wminar interstitisl elblfc;

ce T ' locelly fractured »nd dislecsted erces
permeated by tourmaline end ayrrhatite
(now eltered)

\-

In hend epecimen this rock is veguely berded, with one benc
displeying quite intense breccistion. Rerer frecturee clee
occur eleewhere., =

» Petrogrephicelly the bulk of the rock is seen t¢ consist ef
s compect mesg of very fine prismetic tremolite, with minor (10%)
interstitial E&E&Ef- end dissemireted, ultrefine sphene (13%)
Locally the mass is fing bended to lemineted, end thesc structures
mey be disloceted smd/cr ptygmetically folded with relatively
cearser prismetic tremolite aleng movement interfeces. — This
tremolite carries winor pyrrhotite + trace chalcopyrite.

Smell (0.1 mm) cryetels of VETY qsé; brown tourmeline crystele,
some with & pasle blulshe-green core sre irregulerly scettered througn
the frectures snd fiesures in thls rock, end locelly peraestes tins
leyering to form e totel of sbout ggﬁ'uf it. These ere estecciated
with (but do not conetitute)the ocpegue minerel eeen in hend specinen.
Thet minersl 1s identified in polished sectlon sz seconcary

‘melnicovite pyrite-mercasite, heving formed by extensive superger:

alteration fros pyrrhotite. Trace chalcopyrite occurs with tneze
iron sulphides. - '

This pele brown tourmaline may be locelly confused with minor
pele brown (phlognpitic) mice.

Thia rock ln mare magnesic (tremalitic) than esmples above, snd

'7 lacks the abundant ilmenite characteristic of them. it mey be

ohjectively interpreted es s metsdolomite, fractureﬂ, and peneirates
by tourmaline of (contact) wetesomatic arigin. The pyrrhotite secns
most likely to be en indigenous, reconstituted component.
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l RAM EB/2 3 roughly layered end apperently
: inherently breccieted, extremely finc

l hornfelsic rock composed of blotite,

Py ‘;.“jn/gohse? tremolite, bends of detritel plecicclese,
l " minor chert fregmente;

: .\ | - dissemineted gphene, eltered pyrrhotite

' - 4 trece chelcopyrite (in pert eimiler
i
i
i
=

to RAM 6/1)

‘This rock hes & combined leyered end brectiated structure,
certainly it ie more 'fragmental' then eny other rock in the suite.

‘Besicelly it 15 e berded rock in which eech of the pacrly
defined bende consists of a tight packed end roughly layered
egoregete of subenguler tao subrocunded fregments, betueen D.1 end

5 mm in size. These occur in & metrix which hee essentislly
the seme composition. '

These fragments end layeras consist of e pstohy eggregete of
intimetely intergrown pele brown biotite, suborcdinste tremclite
and sphene in some berds; end flne epperently detritel \isry fine
B plegioclase, in a metrix of ultrafine eghene end minor scevierec

tremolite in others. Extremely fine slterec pyrrhotite ic
ubiquitous, (see below). ' '

Minor fragmenté of chert cerrying sccesscry fine tremclise
and aopsgues are scattered.

Some frectures snd/or pertings, more or lesé between the ‘
lsyers but slec cutting ecross them, coneist of relstively cosrser,
cleerer tremaolite crowded with fine pyrrhotite (es in RAM €/1).

L l./




Rar, 6/2 continued :

In reflected light the dissemineted openues ere identifiex
es very smell (D.01 to G.0% mm) greins of pyrrhotite (5%)
completely eltered to secondsry melnicovite-pyrite. This s=me
iron sulphide is scettered through the tremolite veire vhere
it ie2 eccompenied by trace chelcopyrite.

a trece extrsmely fine (0.01 Am), ‘opecuc' titenifercuc?

;ﬁﬂhpfe is enveloped in sphene.  (If tin esseys err enomelnous

for this semple, this phese should be checked g5 6 pascible
tin-bearing minersl.)

Thia rnck is interpreted es » netamnrphcsea sedinentary
breccia. et lesst partly similer 4to the originel ?‘.‘-lflﬁi‘t}& facier

a8 in RAM 6/1. However it does contein definite bznds of

detritgl felsic meteriel (7 tuffeceous); elso metzmarphisn hee
involved biotitisstion, not seen in R&M E/1.
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&)
RiM 7 & | messlvg, tremolite diopside hernfels;
mingr dieseminated ephenc, ryrrhotits

‘-Q (SN h'?laoﬂ/ PRI ‘end _trece areenopyrite

This rock consists essen elly of e very fine (.5 mal
mess of colourless pyregéhgwfaﬁsﬁaidp). intimetely intercrown
with a similer ebundence of ultrefine fihrous ® tremellte (or
poseible nephrite) in patchee eleo sbout 0.5 em 2oroce. Mincr

extremely fine grenuler sphene (10 - 12%) ie dissecinsirs.

Irreculerly entedrel cpecue greine (2%2. EVEDECT £iIc
0.15 mm, are evenly, but rsndomly scattered throughout, commonly
enveloped in carbonete. '

These opacues consist virtuelly entirely af gyrrhotite,

Ry

They are uneliered, end their ferm end ebundent silicste 1nclnaiﬁnh

within them indicste en essentially suthigenic nrig‘n. Lacally
these sre aggregated into = dluster up to 3 x 5 mm.  ACCEGSECTY,
distinct, suhedral single crystels of ersenopyrite (0.2 x 0.5 mm,
ere present. These ere eleo crowded with sbuncent in-situ |
eilicate minersl grains,

The rock ie interpreted ss an impure metecclomite, aﬂ.h ihe
aghene pruhebly derived from & titanifernus-argillecenas
component. The sulphides are easent@g).).y_andigennusg
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Metemarphism, Samples RAM 1 to RAM 7

The previcus report 2628 was reassessed, and the sections
re-examined specifically to offer comments on conditicns of
metamnrphigﬁ;particularly with respect to temperature.

Discussion

o The critical minerals throughaut the suite. relative to

“this essessment are the amphibole, biotite, albite, cordierite,
snd chlorite. Textures were less important since they are largely
controlled by the sedimentary, tuffaceaus (anrd local breccia) .

textures inherent tq the pre-metamorphic facies.

The common cu-ekistence of salbite, biotite and sub-slumingus
rather acicuiar amphibnle'(tremolite, lesser actinolite) and the
only trace occurrence of chlorite, indicates metamdrphin
pressure/temperature conditions of essentlially lower amphibolite
facieg grade, but puséibly gfadatiunal down into upﬁer greenschist.

This 'down-grade' transition is indicated by the generally
incipient, weakly develaped crystalline form noteably of biotite
through the suite; and of the rather 'diffuse-porphyroblastic’
nature of the slbite particularly in RAM 1, 3 and L.

Also the biotite sppears to be a very low Ti variety, and in
the presence of fairly sbundant titaniferous phases (ilmenite,
sphene), this indicates 8 low temperature form of that blotite.

 Likewise the cordierite in RAM 2 ogcurs as incipient, very

‘weakly formed crystals.

 The spotted. texture, manifest as the weskly porphyrablastic
habit of albite (in RAM 1, 3, &) and of cordierite (in RaM 2),
considered together with the metamorphic mineral assewtlage, canfizms

that the samples represent a (low grade) contact-metamcrphosed
aureglfe.




.
N

Conclusion

Essentially this entire suite of samples formed under

cdnditinns of low amphibolite facies, possibly gradational down
to upper greenschist facies.

This occurred within a temperature
range of 470 to SGGDC; and at low pressures, probably about
2 kilobars.

The minor variations in mineralogy through the suite reflects
varigtion in the bulk mineralogy of the original rock types.
Unfartunately there are no varietion in metamorphic characteristics,
distinctivé enough to indicate formation at relatively greater or
lesser temperatures within this generalised range of 470 to soo’c.

Assuming that the entire suite represents a zone praximal
to the intrusive which induced this low-grade contact metamorphisr,

(? or in a roof pendant), then that intrusive may. be regarded as
'*high-level'.

* Note - During the reassessment of these sections, the diopside
noted in the ufiginal desdriptiun of RAM 7 occurs in only accessory
abundance, i.e. less than indicated in that description. The
main mafic phase in that rock is tremolite.
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17872 masaive Fine to medium crystalline
‘guartz-tourmaline rock

CAE WS20€]Sthon

This rock consiste of a massive, samewhat patchy,
inequigranular, sllatricmorphic sggregete of quartz (ebout 50%),
with tourmeling (50%) scettered throughout, essentislly as
#n irregular network of r:gged groups of subhedral ta

‘ar edrel crystals. '

The tourmaline is pleochroic, uariegateﬁ-frum pale
bluish with minor, diffuse pale brownish patches in some
cryatals and aggrégatea.

There are no other phases present, and presumably
the rock represents massive, pervﬁuiue quartz-tourmalire
mineralisstion, of epithermal or prneumatolytic origin,
sssocisted with » granitic intrusive.
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77873 : medium grained  51he1t 1ﬁequigranu1ar
leuca-adamellite; with accessory
scattered biotite

This rock has an inenuigreanulsr hypidiomorphic
texture, aversge grain size sbout 1 mm. It consiste of a .
moseic of randomly interlocking, subhedral to evhedral plagioclase

gg(?ﬂii. genereally coarser subhedrsl to anhedral potesh felspar

(35 - 4L0%), end enhedral ausrtz (35%).  The potesh felspear
is highlighted by the yellow colour on the stsined section

of fcut. Some of the cosrser crystels uf.ﬁ-épar carry small
fnclusions of plsgioclese and tend to be perthitic, snd some
cerry incipiently vgrmicula: or greshic guertz inclusions.

Accessory plates of derk brown biatite (5%) ere
randomly scattered.

Clouding by clsys in plegioclase, is uroumbly due
to westhering, and represents the only slteration.

Trece zircon inclusions in biotite are the only
acceesory minerals.
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T7874 hornblende (7blatite) micrn;diorite;
- : recrystallised, emphibolitised ard
Cog 51”3“153%05 biotitised by (thermal) metemarphiam and

associated potash metasomatism

Abaut 50% of this rock consists of a crystalline aggregete
of'randnmly interlocking plsgioclase crystals. These are pnufly
definred due to diffuse, gradational inciplently recrystallised
intergranular contscts, slao due to ubiquitous very fire qp;gf;&g

.an? fine fibrous actinolite secondary alteratior products, which
;re intimetely intergrown within the plegioclase.

About 40% of the rock constists of pstches of relatively
concentreted very fine mafic materisl. Some of these consist of
pseudomarphicelly repleces former primary hornblende crystals
(730%) sbout the same size as the plagloclase, snd which formed
an integral pert of the primhry sggregate.

Irregular patchy messes of fine biotite (20%) hsve a
sporadic distribution; these may also replace a primary phase,
although basically they appear to represent hydruthermal biotitisation,
skin to inciplent potash metz<omatism. | .

The raock 1s interpreted as an originsl dioritic intrusive,
sltered by = combinetion of retrograde (7thermal) metamorphism and
hydrothermsl biotitisastion.
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Izgzg T urelitised, leucncrﬁtic microdolerite
(? dyke); eabundent scattered pyrrhotite
largely altered to secondary (melnicovite)
pyrite, and intergrown with ilmenite;
Guertz vein carrles pyritised pyrrhotite
& trace Pine chalcopyrite

This is @ homogeneous, massive microcrystalline rock.
It is cumpbsed esgentislly of randamly interlntking alegioclase
laths (60%), and subordinate more or less interstitial, relatisely
re; jed, uralitised mefic crystals (25 - 30%) of similar fine size,

" This essential compositfon snd texture indlcuﬁes ® leucocratic

microdol#erite (dyke rock).

Rare, poorly defined felspsr phenccrysts sre present,
Minor veinlets snd interatitial fillings of colourless amphibaole
(tremolite) + accessory fine zeolite occur through the rock.
Fine opague grains are disseminated, with a feirly consistent
size of sbaut 0.1 mm,

In palished mection these sre identifled mainly as primary
pyrrhotite graine (10X of the rock), most of which heve been
completely pseudomorphically repleced by secondary (melnicovite)
pyrite. About one-third of the originel pyrrhotite graina remain.

Skeletal, snhedrsl greins of ilmenite (5 - 7%) are scettered
and generslly intricetely intergrown with the iron sulphide grains.

A single quartz vein cerries relatively cosrse melnicovite-
pyrite replicas sfter pyrrhotite, with trece fine chalcopyrite
inclueions (which sre unsltered), alsc minor fine tremolite.
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096080

y7878 : | thin-banded, complex mefic, calc-silicate _
hornfels; including sltered cnrdierite; epidote,
diopeide hornblende, interstitisl fluorite,
accessory aphene, tourmasline, trace ?zeclite;
minor pyrite pyrrhotite magnetite;(?untact—
metsmorphosed impure srgilleceous dolomite
and/or fine basic tuff facieg}

Macroscopicelly = dark coloured hornfelsic rock with a hesvily
1imonite-encrusted westhered surface. In thin section it is seen
to consist of feirly well defined bpnds each sbout 10 mm thick, of
Pine, niinly cg}g:gi}}gg&gﬂg}gsgygg, forming compact hornfelsic
sggregstes. The bends have fairly sharp, but none the less partly
gradstionsl boundsries. '

The ocutermost band consists prednnlnantiy of green hornhlende
aggregate, incorporating scattered anhedral greins, and trains of
fine to cosrse granuler megnetite. This grades into a oerrower more
complex bard of fine dicpside, eltersd cordierite, epidote and
interstitisl fluorite; slsc cerrying minor scattersd megnetite,
lesser spheng end trace toumsline crystsls. Trace stringers of
7zeplite are present.

This grades into a band of extremely fine diopside end/ar
epidote with minor interstitiel quertz and/pr untwinned albite;
which then grades into s band of somewhat casrser dicpside aggregeted
with altered cordierite, with fine, patchy dark green hornblende more
or less interstitisl snd ecattered crystels of sphene.

Minor fins magnetite is strung out along this band.

In polished section minor pyrrhotite completely plteréd to
secondery (melnicovite) pyrite, and to limonite is seen to be
sggregated with magnetite. ' '

--o/
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17878 continued :

Minor much finer greins of pyrrhotite, rarer pyrite,
sccompanied by fine skeletsl, slmost ‘graphic’ qggnetitg
grains are widespread through some bends, noteably the
txtremeiy fine diopside and/or epidote layer. Minute
inclusions of chalcopyrite occur in some pyrrhotite,

This is & banded complex mefic-calc-gilicate hornfels
(eksrn), snd is tenatively interpreted as a thermslly (contsct)
metamorphased 'bssic' sediment, conceivsbly an argillaceous
chlbrit&g_qolunltig and/or fine besic tuff facies. The minor

b . g e £ e o

fluorite and trsce tourmeline suggests a pertly pneumatolytic

genisil.

This is the highest grade (thermally) metsmorphosed
rock in thes suite, and would also appeer to be a mare intensely
metsmorphosed rock than represented in the recent suite from

~ Preussag, described in my report no. 2628 referred to in your

caovering letter.
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T7891 prabeble micro-dalerite, (posaible but

lese likely @ besalt); weekly micro-
porphyritic, pyroxene completely uralitised,
plagioclase weskly saussuritised and

partly chloritised |

@3 Sevol [kaosE

Minar phenocrysts of suhedrel plagioclase (10 - 15%)
average size sbout 1.5 mm, ere scattered through a finer
crystelline groundmaess.

%

.The groundmass consists of small, randomly disposed
plagloclese lathe, lcosely sggregeted with relatively squat, equsnt
and completely urelitised crystels of pyroxene, of similar sbundence
and size. The plagioclase laths sre weakly seussuritised, maat
plagioclase phenaocrysts sre slso partly chloritised.

Intersticies throughout this aﬁgregate sre filled by turbid
indefinite chloritic snd/or urelitic elteration products, apparently
after mafic glase.

Veins and amall clusters aof |ct1n011tic'hoinQ}endg are
scattared, as advenced manifestations of urslitic alteration.

Ultrefine Fe and/or T4 opaques sre ubiquitous (however it
is 'non-megnetic' in that it doas not produce e response to s
swinging magnet.)
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T7892 messive, fine to médium grained,
1ithic snd micaceous guartz sandstone;

CAS Slmu'h-;yce turbid limonitic-chloritic-clay sedimentary

alterstion products ubiguitous through
intergrenular areas

A homogeneous, massive, fine grained sedimentsry rock,

~ indurated but not metsmorphicslly crystellised. It coneists of

l'tight-packed aggregate of subengular detrital grg;ng; ranging
in size from sbout 0.1 to 0.5 mm. These consist mainly of
single cryetel quertz grains, subordinate 'grains' of extremely

fine guertz, ugg;g;§g|1 cli!s, which seem to be mainly fragments

of metesediment, but possibly some meta-scid volcanic and/or

sltered fuleper greine.

Minor detrital muscovite is veguely, eimilarly oriented
along an squslly vague bedding.  Accessory detritsl tqurmal}pe
end lesser zircon are scettered.

Intergrenular eress are occupied by turbid elterstion
end products of ?chlorite, chloritic clays and some possible
biotite. The ubiguitous distribution of this meterial, in
sssentisl abundsnce, gives rise to the derk colour of this rock.




2 | _
I o 096084

T7893 _ probahie micro-dolerite,
(possible but leea likely ® basslt);
CAJ lﬂﬁo NI“‘“OE ueakly microporphyritic; |
pyroxene completely urslitised,
plegioclase pertly sasussuritised;
(virtuelly the same as T7891)

Pleglioclese phenocrysts (1gm;_32!).-abuut 0.15 mm
sre rondomly scattered ss fndividusls and rarely in clumps.
Tﬁese cccur in e groundmass of randomly disposed much emaller
plagioclase laths, loosely sggregsted with a similer smount of
‘squet, equant pyroxene crystsls, which have been completely
urelitised.

Intersticies throughout this sggregete are occupled by
turbid, ill-defined urslitic. slteretion products after mefic glass,
also crowded by extremely fine Fe/Ti oxides (although the
rock 1s 'non-magnetic'.)

The plagioclase phenocrysts and in the groundmass is
turbid due to minor saussuritic alterstion.

Minor veins end clusters of fine nctinalitic-ﬁnrnblenﬂé
sre scattered, as segregstions of urslitic aslterstion products.
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APPENDIX 4

SOIL SAMPLE STATISTICS

GRID CAE No. of Samples : 248

Range of

Standard ’
Element Values M_ean {m) Deviation {(g) M+ 2 Critical Points

cu bld - 250 35.76 39,87 115.5 26 47 90
Fb bld - 150 21.29 . 18.13 57.5 56
Zn S - 330 46.77 53.24 153.3 54 125

Sn bld -~ 40 4.83 4.59 14.0 12

GRID CAL No. of Samples : 132

Range of

Element values Mean (m) g:::::;:n () mt 20 Critical Poihts
‘Cu 5 - 220  76.52 45.60 167.7 30 100

Pb 5 -4600 100.61 434.18 969.0 110 380

2n 10 -2750  107.12 260.73 628.6 27 120 370

sn bld -1000  23.24 95.72 214.7 12 43

W bla - 90 3.52 11.80 27.2 10

Range of
Values

Standard
Deviation {x)

Element

Mean (m). m+ 2o Critical Points

Cu bld - 185 60.64 32.50 125.6 24 42 85
Pb bld - 125  26.59 19,96 66.5 12 90

Zn bld - 205 48.83 . 27.54 103.9 15 38 140
Sn bld - 180 10.48 21.40 - . 53,3 10 35

W  bld -~ 320 4.55 21,71 48.0 48

GRID CAJ No. of Samples : 146

Range of Standard

Element Values Mean (m) Deviation (&) m+ 24 Critical Pointg_

Cu 5 - 165 42.60 32.81 108.2 27 74
Pb bld - 60  17.77 12.05 41.9 - 42

Zn 5 - 280 51.82 41.85 135.5 41 79
sn bld - 35 7.86 5.28 . 18.4 18 24
Ni 5 - 105 34.01 22.49 79.0 24 68

I GRID CAF No. of Samples : 330
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