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1.

SUMMARY

This report summarises the exploration activity on EL 26/86

conducted by Aberfoyle Resources Limited for the 12 months to 14th

January, 1989.

Gridding followed by geological mapping, rock chip and soil

sampling was conducted in the Rinadeena area during July and August

of 1988.

Pulps from 1984-85 stream sediment samples taken from the Swift

Creek drainage system by EZ were reanalysed for Au, Ag and As.
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2.

2. INTRODUCTION

Exploration Licence 26/86 (Swift Creek) of 76 square kilometres is

centred approximately 18 kilometres south-west of Queenstown (see

plate SWC lb). The majority of the area is rugged and heavily

forested. A primitive road system gives limited access to the

western and southern portions of the EL. In the Rinadeena area

foot access can be gained along the Abt railway cutting from

Lynchford, and from the Lyell Highway via a HEC track.

Since the 28th April 1988, the area has been explored by Aberfoyle

Resources Limited under the terms of the Mount Read Volcanics Joint

Venture with CRA Exploration Pty. Ltd.
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3.

3. EXPLORATION HISTORY

Evidence of alluvial sluicing can be seen along Sailor Jack Creek

and its tributaries although no records of recoveries are

available. Alluvial gold was also recorded at Flannigans Creek.

In modern times exploration has been limited to stream sediment,

rock chip and some soil geochemistry as well as airborne and ground

geophysics.

3.1 Cyprus (1971)

Stream sediment sampling in the Teepookana area with peak

values of 34/42/122 ppm Cu/Pb/Zn. No Au analysis were carried

out.

3.2 Electrolytic Zinc (1983-1985)

Stream sediment sampling southeast of the Teepookana Area

testing Ordovician Limestone sequences for "Irish style" base

metals. No anomalies were generated.

Grid based rock chip geochemical sampling and ground magnetics

were conducted in the Rinadeena area to test if aeromagnetic

highs were related to some form of mineralisation. The source

of the magnetic anomalies was identified as a magnetic

tuffaceous conglomerate within Silurian sediments. Anomalous
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4.

Au results of 0.4 ppm, 0.54 ppm and 1.1 ppm were obtained from

bedrock samples of vein quartz. Additional rock chip and soil

geochemical sampling failed to repeat these anomalies.

3.3 CRA Exploration (1986-1987)

Regional stream sediment sampling in which no significant

anomalies were generated. A 1000 ppt BCL Au anomaly in Pine

Cove Creek is thought to be related to Tertiary gravels and

therefore of little significance.
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5.

4. REGIONAL GEOLOGY

The oldest rocks in the EL are Cambrian in age and appear as a

volcano-sedimentary sequence dominated by siltstones, micaceous

sandstone, graded greywacke, quartzite and siliceous conglomerate

and outcrop extensively on the westernmost boundary of the EL.

Separated from these Cambrian units by a major NW-SE trending zone

of sinistral shear zones are Cambro-Ordovician and younger rocks

which comprise the northeastern half of the EL.

The oldest units of the Cambro-Ordovician sequence outcrop in the

Mt. Strahan area and appear as siliceous pebble conglomerates.

Conformably overlying these conglomerates is a unit of quartzites

and micaceous sandstones which are interpreted as correlates of the

Moina Sandstone. Faulted against these sandstones is a younger

Ordovician sequence of grey-brown slates and siltstones grading

into limestones to the south, correlates of the Gordon sub-group.

Conformably overlying the Gordon sub-group sediments are Siluro-

Devonian rocks of the Eldon group comprising micaceous sandstones,

with minor mudstone and granule conglomerate layers.

A north-south fault contact separates the Silurian and Devonian

sediments which range in composition from fine quartz sand?tones

grading upwards to interbedded mudstones and sandstones.
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6.

The Ordovician to Devonian sequence has undergone tight folding

around a NNW-SSE trending axis and locally bedding Is overturned.

Tertiary sediments unconformably overly the Cambrian sequence to

the south and are commonly represented by interbedded sandstone,

siltstone, clay and conglomerate. In the headwaters of Pine Cove

and Swift Creek dolerite boulder and cobble beds are present.

Quarternary alluvium appears in isolated areas throughout the EL.
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7.

5. EXPLORATION ACTIVITY 1988

5.1 Rinadeena

Introduction

Sampling by EZ in the Rinadeena area during 1984-85 obtained

three anomalous bedrock samples of 0.4, 0.54 and 1.1 ppm Au

from vein quartz in the appro~imate vicinity of an airborne

magnetic high. Follow up sampling, involving further rock

chip and limited stream sediment and soil sampling, failed to

repeat the initial anomalies.

E~ploration on the Coupon Prospect located immediately north

of Rinadeena in EL 9/84 by Montroyal Mining N.L. has returned

anomalous Au in both soil and rock chip samples with a maximum

of 3.4 ppm and 21.0 ppm respectively. These anomalous zones

appear to be related to a faulted contact between the

Ordovician Rinadeena Mudstone and Cambro-Ordovician

siliclastics of the Owen Conglomerate sequence.

Gridding followed by geological mapping, rock chip and soil

sampling was conducted by Aberfoyle during July and August of

1988 over the southern extension of the Coupon Prospect Fault

Structure.
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8.

Geology (refer plates SWC 4a and 4b)

The geology of the Rinadeena area consists of a sedimentary

sequence of siliclastics and mudstones ranging from Cambro-

Ordovician to Silurian in age.

The Cambro-Ordovician appears a two discrete conformable

units.

The uppermost of the two is a white-grey, thick bedded, medium

to very coarse grained quartz sandstone with a minor acid,

volcanomict component. Compositionally in the range of

Orthoquartzite to Protoquartzite (Pettijohn, 1957) it exhibits

a moderately well sorted fabric of quartz, with minor

plagioclase grains and rarer altered chert, siltstone and

silicified felsic rhyolite clasts in a quartz, sericite,

carbonate matrix. Also present in varying amounts are

detrital muscovite (most common), tourmaline, leucoxene,

chromite, biotite, rutile, monazite and zircon.

Although outcrop was poor the unit appears to strike

approximately north-south with a moderate to steep dip to the

east. Locallised stockworks of barren quartz veins are

present throughout although in greater concentration in

proximity to the contact with the Ordovician Rinadeena

Mudstone.
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9.

The lower Cambro-Ordovieian unit appears as a buff-eoloured

quartz rieh granular eonglomerate with a quartz serieite

matrix (seen only in float).

The Ordovieian Rinadeena Mudstone outerops in the vieinity of

Sailor Jaek Creek and along the euttings of the Abt Railway.

This sequenees eonsists of highly eleaved grey-brown interbeds

of siltstone and shale with minor thin quartzite units.

Measurements of slaty cleavage indicate a north-south strike

with generally steep dips to the west.

Locallised stockworks of quartz and limonite appear throughout

the unit as well as bedding conformable sheeted vein sets of

predominantly quartz with minor oxides of iron.

Although the contact with Cambro-Ordovician sediments was not

located, the change in dip direction from east to west and the

concentration of quartz veining in both units suggests a

faulted contact. The presenee of Cambrian volcanics in the

vicinity of the fault zone, which appear in the Coupon

Prospect, were not noted, although outerop was poor. Similar

quartz veining and contortion of the mudstone units suggesting

a faulted eontaet between the Cambro-Ordovieian and the

Rinadeena Mudstone has been noted at the head of King River

Gorge (Corbett, Baillie et aI, 1985).
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Conformably overlying the Rinadeena Mudstone is a thick bedded

sequence of quartzites, sandstones with minor siltstone and

shale interbeds and have been interpreted as correlates of the

Crotty Quartzite of the Siluro-Devonian Eldon Group.

The sandstones and quartzites of this unit are off-white to

light brown in colour and consist of fine to coarse grained

well-sorted sub-angular grains of quartz and minor feldspar

with sericitic shale and impure chert lithoclasts. Minor

traces of muscovite, leucoxene, zircon, tourmaline and rare

apatite can be seen in thin section.

Minor quartz veinlets appear throughout the unit and are both

concordant and discordant to bedding, which strikes north-

south with a steep dip to the west.

Lingoid ripple marks are common in the sandstone beds as well

as abundant bivalve casts.

Alteration

Little to no alteration occurs throughout both the Cambro

Ordovician and Silurian quartzites other than mild

sericite/kaolonite alteration to a few of the coarser lithic

clasts and to the matrix associated with weak fracturing.

Mild weathering has resulted in weak Fe-staining of

argillaceous clasts and partial dissolution of leucoxene.
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11.

The Ordovician Rinadeena Mudstone exhibits moderate to strong

pervasive oxidation with limonite being the dominant oxide

present along with minor haematite.

Limonite staining of quartz veins may be the result of

oxidation of iron sulphides although no fresh pyrite, or other

sulphides, were detected.

Mineralisation

No mineralisation, other than a trace of disseminated pyrite

in an outcrop of Rinadeena Mudstone, was detected throughout

the entire sedimentary sequence.

Geochemistry (refer plates SWC 4c & SWC 5, Sa-f)

A total of 22 rock chips and 210 'c- horizon soil samples were

taken from the Rinadeena area. All samples were assayed for

Cu, Pb, Zn, Ag, Au, As and Sb (Appendix Al-A2).

Rock Chips

Results from rock chip samples were generally disappointing

with the exception of samples taken from the northern end of

the grid where six samples returned anomalous values for

either As, Au, Pb or Zn. Sample 431226, taken from the

Rinadeena Mudstone close to the Cambro-Ordovician/Ordovician

contact, returned the maximum values of 290/520/50/0.018 ppm

for Pb/Zn/As/Au.
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12.

Soils

As with the rock chips, geochemical anomalies generated from

'C' horizon soil sampling were low-order and confined to one

or two lines or a few samples.

A weak, co-incident Au/As/Cu anomaly (max. 0.010/68/60 ppm)

exists on Line 31800N in the proximity of the contact between

the Rinadeena Mudstone and Moina Sandstone.

The broad north-south trending Cu/Pb/Zn geochemical highs

appear to correlate with the Rinadeena Mudstone position and

are interpreted as formational, especially in light of high

Cu/Pb/Zn results for rock chips taken from outcrop of the

mudstone.

Other 'bulls-eye' or spot anomalies do not appear co-incident

between individual elements although a weak Au anomaly (max.

0.016 ppm) on line 30800N may be related to a stronger

Cu/Pb/Zn anomaly further down slope on the same line.

5.2 Swift Creek

During the 1984/85 field season, a number of -80 mesh stream

sediment samples were taken from Swift Creek and its

tributaries by EZ in search of "Irish Style" base metal

mineralisation, within the Gordon Limestone (refer plates SWC

lOa Ii. lOb).
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13.

Pulps from these 55 samples were reassayed for Au, Ag and As

by Aberfoyle 1n 1988.

Geochemistry (refer plates SWC lla & Ilb)

Results from the reanalysis were disappointing with only 8 of

the samples being above detection for Au, the maximum of which

was 0.014 ppm.
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14.

Weakly anomalous Au/As zones in the Rinadeena area appear in

proximity to the contact between the Ordovician Rinadeena

Mudstone and the Cambro-Ordovician Moina Sandstone, although

this relationship is at best tenuous.

Anomalous Cu/Pb/Zn zones trend north-south and appear related

to the Rinadeena Mudstone unit and are thus interpreted as

purely formational.

Structural measurements taken in the proximity of the above

mentioned contact suggest it to be faulted although the

contact itself has not been seen in outcrop. Substantial

amounts of float quartz and contorted quartz veins within both

units close to the contact tends to support a faulted

relationship.

The weak stream sediment anomalies ranging from 0.008 to 0.014

ppm Au, taken from the Swift Creek area, are in most cases

randomly distributed throughout the total drainage basin, and

as such are point source or spot anomalies of unknown origin.

Anomalous rock chip geochemistry in the northern end of the

grid coincides with the Au/As soil anomaly on Line 31~00N and

may reflect some similarity to the Coupon Prospect to the

north, which also exhibits strong Au/As anomalies •
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7. RECOMMENDATIONS

1. The soil and rock chip geochemical anomalies in the northern

end of the grid be followed up by further bedrock sampling.

2. Resample the anomalous gold zones delineated by EZ in their

bedrock sampling program and determine their significance

especially in relation to the Coupon Prospect.

3. The point source stream sediment Au anomalies in the Swift

Creek area, although considered of low-order, may warrant

further investigation at some later stage.

4. Further detailed mapping be undertaken in the northern end of

the grid to understand the geological controls to the

mineralisation and attempt to locate the contact between the

Rinadeena Mudstone and the Moina Sandstone.
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.' .._. .- I ..
.; Uu~ ,·... O,.OG8

<O~5 I 0.010

<: >:) uS: <" 0 .. 008

10

10

2010 I
~I

", '"' I

,
15 :,

••• 1::'
... ..J

..' eo
... ..J

... c;­
~'• ...,j

.,'1:"........

2C

60
,

,
:431038

'4-·' .-,-:",q
--:. J. ~-' --:•.

15

';0 .431035

I' 14

1

<5 i =- <0. S 1<0.008

I f-'_6_+ld_,_3_1_0_4_1__-+-__<_5--+ <_5-+1 5+_<_"C_i-_5_-+I_<_0_,_0_<:_'8--+ <_1--;. 4-t -+ _

I f-l_I_..;.14_3_1_(_'o1_,=_._--+ <_'5---'- .;~_'5-t1 5+_<_:(_'_'5_·+1_<_0_,_0_(_;8-+ <_:1_+-1__<_::_,t----t----

18 101 3104 3 <5 <5 15 <0,51<0.008 <11 '~31·.

I
'

: 1
---------------,...---,--------i--------.;-----'----

I: 12

;3

I f--_4_-,-i4_:-_':';'_1_0_2_'9__-+-__',_5_' 1_0-+__4_'_5--,--_<_"C_J"-""-"ti
l
_<_0_"_0_<:_'6__+---1__+---<-3-+----:----

'4~ ""~", ~ -' I _. .- ~ I·, ., 6I .";'.1 ~.I •..:,\., ....J ! ..;;.l) ! U ~,U .....,.:: (.'" l.J(l

'·1 6 1431031 5 25 90 <0.51<0,008
1---:--------,----,---+----:--------;-----+---+---+---+--

II :
Ii 9

.......:.20

I f--'_9_-,-14_:-_",_1_0_4 _4__-;--__<_5---'- <_5+1 l '_')...:.-_<_C_''_:::_'-;.-1,_,,,,_)_._0_0_8__+--_<-1-t1 --,-<_3-+ +- _
!431045 <5 101 20 <0.5 !<.CI .. 008 <1 I

I f--2_'_.,.I'"+_":-_.:..:,_1_0_4_6__-:---__<_5__' __<_5+1 1:::_-'_',-_(_'._5-;-1·_::·'_:'_'_0_0_8 <._1-,.-' <_3-+ + _
22 1"'31047 ,,'~ ,~i 1"'" _I. "8 <l' <:

I f-----'---------"..---'-'--"'-";'+:-----'--,.--.,..-"-''-"-,...:-"'-'-'-'-')-'-'---------~'-'------'-----
2~I,"'.-,_·,·,.'.,·,4~,'_ <~ ... =-, 1", ',-,c;-I···-··-,~,,. : -:",- , ' - '-' .••. ....! I ....." ',~I ~ ...' i C'. ',) • ;._,I·_'d - '.)

... -:",

~, --'

I f--2_4_+14_3_"_1_o_4_9__+I 5__+1--_<-5-+--:--""_)+-<-(_'"_5_'+1,_·',_:,_._0_0_8__+---8__+1--_<_-'_+-_-+---

25 \431050 I 25 I 20 80 <0.51<0.008 16 \

I Re5ul~ In ppm Unle8S otherwlH specified • f&n
T ... element present but concentration too low !o measure .. 1/
X :: element concentration is betow delectJon limit AUTHORISeo~.g~'===::::~""
_ = element nOI delennined OFFiCeR _ """""-

"

I

•



PAGE

678024

Sb

CLIENT ORCER No.

(

As

REPORT DATE

ALl

ANALABS

REPORT NUMBER

A Di¥IlIIon of Macdonald HamIlton & Co. pty Lid.

ANALYTICAL DATA
SAMPLE PREFIX

fI',:: . I

f,''';'I
I
I ~_~ ---, -,.._.1-1_2_3...,"_3_"_0_8_"_0_:5,..6_8_2_'_-+_2_'_)'_',_)9--,/.-8_8..11_4_4_8,..9 -r-_.1-I:"'_"'_0,-F__9__

TUBE I SAMPLE I I I INo, No, eel Pb Zn Ag

I L_---.:...14_:_,1_,_)5_1_---1 5--.:.1 <_5...;1 4_:::_,.:...1_,,_:(_'"_5....:...1,_:,'_)"_,,_)()_,8---i,-__4-+__'_::_"-1- \- _

I \-_2_.:...i~-':-... ..1._''_)5_-_"' 2_5__, __2_5...;,__1_9_0-+1_;~_.(_''_::"_'.,..1'_~;_),,_,_)()_,8--! :_'+-__"_::-=_"-+1 + _
3 14.31053 5 20 120 ,:,o .. sl::"o .. (108! 14. .-:.,:;. [

.'"""';"'".......'

........::

<. :::

.'~........:.

<1

<1

<1

<1

<1

<1

<: 1

O.OCl8..- ---, --
", '".' ••..,i ,i

I
<. (; d 5 ! ::" C w 00:-3

I

-:. (\ • 5 I<. (; • ';·}('8

<5

30

.'0:;-.'. ~:4:310b(:

5

15

10

, II ,_'_4_.:...1,:,_:=-_'<_';_)0_",+_. <_5 5 1.-_<_(_'"_5_'.:...i:_:(_',_(_)(_)8 <_1....:...__"'_-_'-'-__---''-- _

• <:" !
.~ ,-' I

I "1

I' 12 \431062 '5<5', 5\

13 1431063 <5 <.5 51 <:0.5 !<.(). 008

I 4 '1431054 <5 i, <5 5 ..... .::;-1 "J-lOR <1 ... ...:'
\-_....:... ---' ~ _'_ '--_"_'"_"_'-_'+1'_'"_'_''_'_'._--+- +-__-+ + _

1431055 <5 <5; 5 :::C~5!<"(:.O(;8

'I 6 [431056 <5 <5 i 15 0::0.51<0, G08I-_--L --L '-__--'- '-__--L .L-__-+ +-__-+ _

11 : I:::::::: :,: ,:: i

I !::__9__I.o1_=_.. J._"(_)5_"'_' <_5_, ~_---' :5-'-_"_,:_;"_=_':....;:·_>:_;.~_(_)(_=;8_,+-__·;·_'....:... 6---:. -+- _
I

.... ~. II

11-_16_1.14_':"'_C,_l'_)_6_,,_---' ':_=_'-,-__<_5:...., 1_=_'.;..1_"_:(_'J"_5_.;..1_,<,'_:'_''_>_)'_'3+__<_,'-+__'_:::"'_"+ +- _
1_, 14-""- .-~ ,'~ ""I '''. ~ii,. ""-8 "1 ,'-

J\-_-'-_,-_0.1._-"_'c_'_-! <"_~-,- '" _---' "_"'_'i----"-'"-_''_~_'+--,_.. l __' '-"_''_'---! ':"_+-__"_',--"--f----f----
181431068 <5 ''-:51 51 <0.51<c,')(:8 <1 -::3

" ,
.•.• -120

I \-1_9_'-14_:_,1_0_6_9_-----:'--__<_:":_' '~_'5_',..'__'_C_'.,..1_<_(_:,_5...,1_<_<:,_,_0_0_8-+__,:'_1-+- ',3_,+-__-+- _
1.::131070 =":=; <5: 151 <~>.5!'·:O.008

. -.:,

.'",,:,",
" ......'

/-

'. --'

,,3

6

<1

13

U.008

<.0. OOR

I

<~). 5 i< O. ,~;08

<0.5

I
<0.:3 i

10

.115~-'14 31073
,

23

I, 21 1431C71 '" ' 25 25 i

I 22 14.:::i. U72 2~) 20 4(i I

I
f---'-----...:.-------'------'-----+--~--_+-----+--_+---

11-2_4_1.14_,3_,,_,'_)_7_4_-! <_5-L <_5--!1 5-+_<_fC_',_5_'.,.."_>_),_(_)(_)8-1_,___<_1-+__,_:::_'"+----i------

25 \Ac'1075 <5 <:::. I

I
I
I

Ae!lults in ppm unle!ls otherwise specified
T " element present: Dut concentration too low to measure
X = element concentralion is b41aw detection limit
-" element not determined

AUTHO~~EO~
OFI=ICEFI
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( ANALABS

A OMsion of P.tacClonllki Hamilton &. Co. Pty. Llel. 67::";02;)
ANALYTICAL DATA

SAMPLE PREFIX REPORT NUMBER

5

I
,

Sb

~ I <" ..:;,.'

9 I =..;
,.' 1 I 4

,.' ,
I =• ..;

<1 I , 3

..' 1 I <3

-:::
,

I , 3,

.. · I ,, "T

, ; I
. , 3

,

- 'I

.. 1 ..:.

.;,- 1 .. ~e,

, ,
~, .. -'

-: 1 4

, 1 <"3

.'
..'~

'-' .

8 <~ I-'

8 -'
, " ~, " " '-·

<. 1 '-'

0 .. 010

0.009

<.0.G08

<0.5

<0.5

-< 0 ~ 5 \<0 ~ 008

....., = I
". '.' , ..J I

<0.5 <:0 .. 008

..' ,~. '='
.., '.' . .....;

5

10

• e
.:.'-'

10

10

10

10

1 ~ I
"'" ,

.":'~_'

.'=' .. ~

,.'= I' •• .....J

:.:5 !

~I
~. ~ i

,"I:'
". ~

<5 :

<5

.,'t;:" i
"'''''' I

, e
":"._'

<5

<5

.."=
"-. \-'

... .::"
". ~

.."0::-
" . ....;

.... =-... '-'

431085

1

4 -'''''-­. __.! t • .,. "'+

,

'4"':'"~ ··"01:'
: --' j. ' .. ' .- .,.;

:431090

'431086

I
, .'1",:,". ,.,,..., ....

,"'" •..:' .1 '·.'0 I

I

1431089

!431081 <5 <5 <5 <0.51 0.008

14~' ClaO"-' J. _ ~

6

-(",

70 I <(I .. 51 <(i. 008 I

e. ,'.-'._ I .- ,-, = I, -', "t,..., !, .. ,.....J I···...... "_".'0

1251 -:·:.. 5 O~(j08
I ,..,., i4-"--·'r"':~ /r:::- ... C" C" I .', e -- --,-

I! :: ;4:::::'::31~j:" 2:~: j .. ,;:: ;,::: ::::::: 3..
I 24 14310Q9 I 20 20 100 <0.5 <o,ooa 81

1-2-S-f-\4-::-.1-1-(-)("-J--+-\--<-5+--'-~5-t---.-.~5-1--<-0-.-5-;\1-,,-;::-,.-(-)(-'8-+---<-1'"'\:---<-3-'+----1----

I i ~:
I i 21

11r-
1

-:-,-!:-:-::-:-::-.~-_--:---(-~-, ---'-~:-·...:.1---:-+--<-:-::-:--:-1'-':--':-:'-~:-~:-:----+----+----t----
I i :- +_~...,_'... ,_._-.--~,I,'i----'----:-----i----"'---? !431084 ·~5 <5 "S . '::'.OU8

I
------------!---:------:---------,----+----

,~I, ~
~3

I 'J

I i '6 [4310 9 1 <5 <5 i 10 I <0.5 (o.ooa

1 _, I' 'I" , ,',q"" "- .. = I .' I .' .', e I , .- . ..., II ~---,--"-".-'-'-'--'_--'- ',_OOJ--'-__'_"--'+'---'-()+-';'-"-''-'~-+-I-"'-''-"-)(-)~-'+----;----+----+----
i8 !4310Q3 15 10! .251 -::'0,,51<0.0081

I i: ~ 114~" ,',""C 'I'
"_, J. ". ~ •

I

I r...-_-r .-__---r_..l-1_2_3--,._3_"_O_8_"_O_Sr6_8_2_'_-t_:..._~,_.:'_i_O_9_!r8_8..J1_4_4_8Tq_· __-,_..J.-1_4_0rF__q_~
ru BE I SAMPLE I I

No. No. Cu Pb In Ag Au As

I 1-_....:...!4_:::_.,_1,_:)_7_6__1:---__<_:::;_.-,-__<_5+__2_5-+_<_'C_',_2:_'+1,_.~1..._"'_'_,)_O_8-i- +-__-j -+ _

I f-1_2_.;..:A_"-::_..,_1l_)-_J_7__:-_1_6_(_, 2_°-11 9_5+_<_"o_._5-+1'_".,_)_,'_')1_0_a+ +-_~=-t -+ _
! ..;, ;431078 I <5 <5! 5 <0 .. 51'::'0. 008

I Results In ppm unless atMerwlS. specIfied {lj2
T ,. element gresent: but conc:enlration 100 low 10 measure ~. '
X -: element concentration is DetOw detection limit AUTHOFIISED [.Jt:.~::=:==:::-=--
_ = element not del.rmlned OFFICEFl .I:;...----

I
I
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REPORT DATE CLIENT ORDEA No.

20/0"/88\ 4489
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Ag Au
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ANALABS

REPORT NUMBER

A Omeion of MacclonaJd Mamlilan & Co PTy.l"ltl.

I Zn

ANALYTICAL DATA

,,' e I I
30 " "" ! (I · 5 ! 0 ·(l i .;, 1

I I

-:: ~ 5 .:) r. I (i J 1 ) "
~ I · "" I · - .. 1

"
e '" I .:' i) e 1

0 '.) 1 .., ,
""

,
~ ·"" I · ':, "

, 5 r.

I ' '
e i

" () 008 1", "" ".1 · "-. I · "

<. e 10 I .:. (I 5 I.. (} 008
,

"" · · " "
, 5 t e I <) i='7 I

0 008
,

I "" "'. · I · ..
"

I ,
~ e I ,-. ,

'J 00(-3 1~, "-; .. .~
, · ..

I

1 r. 1 e

I
,', r. I 008 ,

"'" "" " ' , · -' .. " "-
..

" ~1 lJ 5 .:) · , ; .. uu8 .. 1

e I
"

e
i "

,-' ;=
"

; '::;U13 "
,

~ "" .. ~ · "
" 5 1 e I

0 5 (~, 008 1! -' I · , , ·,

I
I

"
" 5

,
G .:: 0 e I (i 009 1.. " .. "" , ·,

I
I

"
~

" 5 , (: e
I I 008 < 1~ - "- ·

1 (i !=- I D '=7 , .. (H)8 4-".' ..

I
,

.1 0
I 1 >=' '!:' ,-. '. I

0 008~._L " ~
, , · .'
..

I

I I<e I "'e ...) = ,", G08 2-' , ",:,:,,~, '" ·"" I '.' ·
, e

I 85 I <: (J e I I) (; 1 1 6"~ · "" I ·
"'e 130 I .. <) ,~ I \) 1 (J 8'-'\"j · -' ',' ·

..

I1 () =: " (I e ..
-, OU8 .;. 1, .. ,,

e ~ I , ,", ';::' (i U08 ,
"" -' I · ,~ · "

I
1 5 ,

0
, , 0 5 (; 008 1" ·

I

(

I Pb

..' C'
-....'

<5

... >::,
' . .....;

3(:

_.- C'
--. o-! I

<5 I
..

'·.5

20

I Cu

SAMPLE PREFIX

Results In ppm unless ottlerwll~e sp8Clflea
T a element I)reHnt Dut concentration too low 10 measure
X :: element concentration is Celow detection limit
_:: element not dellnTllned

431 ... 11

1 __ " • .."

i~-':'·J. J...;... ...

1'4~~'17'. '_' J. J. ,,

1 ·-· 11~,"+ ...;, .~. _ i-:l

!431_.t4

i 'I - .... co II"'+''';'j, J.U.....;

I !'! -:"' i 1 ~ ....,
!-·_'.L .I.

, '

i _'J -:",., + ~ ..
I...,.-.~,.l, .L J. Co,

14-l"-J-...;. ~ '.... ...::.2

3

5

i5

13

20

17

16

12

TUBE I SAMPLE
No. No.

,
I I i

I I

I
I23

1
4 ::C1 123

I
10 .--.=- lG I

..., e ..: (I .. 008 12 <3".;;.....; -. '.' ~ "'"
, I,

1
431 I

, i I ',_, __ ,
I24 124 <5 I e ~ <0 .. 5 5 =! "" -' I ~-. l) .. l)l)b ""

25 \4"" l~e I ,'e I <5 <5 <0 .. 5 \ -::: (l .. 008 <1 6 I-..;,..1. ... ...1
" ""

I i 21

1
1
1
1
I

1
1
1
1
1
I .. 'I4 '4 ..... ~ 1 .0)"I ..;;. J. .• ~• .r.;.

~o

'.1 6 1431106 I

I r--7--;-14_,3_1_1(_J7_--;I__'_<5__---'__-+-_----:-__-+-_-i__'_'"'~__i"f----+---
! a ;431108 I ::"S

1
1
I
1
1

I

1 19 1431119 45 ,3
'f------'----------'---'-------+-----+---+-----+----+-­

1
431 1.20
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ANALABS
A OMston of Macdonald Hamdto" & Co. Pry. Ltd.

ANALYTICAL DATA
REPOAT NUMBeR AEPOATOATE CLIENT OAOEJ=! No. PAGE

23.3.08.05682 "C: /(,'1 '881 4489 I 6 OF 9.... •. • . I

(

25 i

20

SAMPLE pl=lEFrx

""":,,, -!:'-....:' - - ...:.......;

i", -,-., 1--; . "..'''' '-'

, '

3

I '-' 431134 .:.5 1(\ i to ()., 5 ,:::(1. ')08 . '_'
-------,--_..,+---"--------,-----+----+-----.,.---+-­

.~cc I
~''''' !

Ii '4 1431139 5' 20 50 I

I
' 5 '4~:'1140 65 , 40 180 !

; 6 ' ...... 1 .1 ~ I::' ~ - -.. i.,.·.· ,'.". 2 i
t--'_.:...1,+_~_.,J._-'-_' .._-_.-,---__" '_.)+-__..:;,_0-+- -+-::_(_'._(_)(_:)8--+ -+__.·_~::_.,-t----;-----

I 1-'-''_.:...14_3_'"_1_14_2_-,--- <_5--+ 1 ,_:>+-__4_5-+-1_<_(_,"_5_'-,-'_::C_'"_(_)<_)8--+1 -+__,_:3_"+- ;- _

18 1431143 <5 20 .10 I <0.5 <o~oo81 20 <3

I .,
i ,0

I
~, ,~

: 13 1431138 <5 I 15 15 I

I !431126 I <5 <5 5 <0051':'00008 6
f--2----:...---'--'--:--..-~-+-----+------;.1---+-----+---=-..;f-------+---I t-_-+i4_3_·,_1_1~_...._7 <"_5---, '" _~'--;--__<_5-+_"_'(_)__5....,..:'_:.(_)_J_)~_")R_.,+ +-__4---1 -+ _

3 1431128 <.5 <5 i <5 <C)~ 5 i'::":")~ ::)08

I .1 :4311 ~9 :.: 5 .;., 5 I 5 U ~ 5 1<. ,].008 c.•.:;.

1-----'-'-.--------'-------..--i-'----+---+-,----+-----+------.,----+---
',.:1:-""_"-. 1 ~ 7:'..) ..' =- -._"':=: ~ ('.' ,~.::- I' .- .-, ","'8I' ~ ... -' ' .• ...J _ .. ·; .. l_I ••..J ·; .. t•• '.-t.. ,_

·.1 6 1431131 <5 101 15 '::0.51"')-'='08
1--+--------7---+----+------'---1-------!-----+---+---I t-_,__14_3_,l_1_3_,2 "_5_. "_::5-+!__<_:5-+_<_:(~_'"_5_';-!,_0_._(_'O_8-+ +-__.,_.,-'-__-+ _

'-'1-._·,11-...,~ .'"=" •. ". I '-, .• = ,_ .. ~c
...,. .. - ~~ ". ,_, 1. U I 1. t_ .; .:) • ....! ;.; U y f)'.)r:j

I
I
I ~_--'------'--.l..----.r-I-r------+_,------l-----.----,---l---.-------,

T1JBE I SAMPLE I I
No. No. ell Pb Zn Ag Au

I 19 14 31144 ' <5 <55 I <0.5 <0. ,::08 1 1 <3 I
1-

2
-
0
--'-1~-.~-.:.:..1-.-1--'-5-----<-5-,---.-:::5--+---<-5-+i-.:,-,.-,.-::,-'-.::-:(-).-'-)\-)b----'1---...-

1
-+--,-,---+1----+----

1:1 ' I

:-'_2_'_....,..1,+_"::_"_1_1-,-_",_6 <_5_-----:__._<5_---,---__<_5-+1_<_[:_i"_~_';-"_:C_'"_(_)i._)~_3-,--- 1....,.. -+1 --,- _

II 22 !431147 5 ,'5 I <5 <U.5 '.:'. nos .• :::: I
23 !431148 ,,:C::. <51 10 "0.51 c. '::(18 <i I ....c' I

I f--24-+14_3_H_4~_'_Irl' _,'_'.. :---;11-_:':'_"('-t--5-+--<_0_.5--+-1,_"0_0 '_)0_8-t--<_if-!I -'-"~---i'__+-__
25 1431150 ..... 10 10 <0. 5 j<o~ 008 <: 1 I <3

I
I
I

Results In ppm unless otherwise specIfied
T ,. element present: but concentration too low 10 measure
X -= element concentration is Oalow detection limit
_.: element not determined

AUTHO~;SEO~
OFFICER
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TUBE

I
SAMPLE I I

,
No, No, Cu Pb Zn Ag Au As Sb I
1 1431151 I " ". ..- c:' I 5 <0 .. 5 <' O. 008 ," . 6-', ...J. .... ..J

" ...

2 I, ~, I C"''"''! I " ". i , ".

I 20 I <02 5 I 0 .. 008 2 I <3 I"""-' ,~ .l,,,.J";;' >-• ...J "'"
3 :431153 I i I I 1 I I I<5 : ",':;" .10 / ,.., ". :::U.0(;8I ' '" __. c./ ..

~
.... "'..~

I

I I I4 1 4 -, 154 " ". ~c: .~ <0. ". 0.008 , :::3i -.,;.J. '" '" .- "~ '" "
5 I' ~. • ". ". I 10

I
~.". 45 <0. ". <0.008 6 I"+ ...;. ,~ ""'''' I I ..,;,'.' ...; ". '-'

6
I

I
I 1<0 .. (108 I14~'1"'6 20 I 50 65 <(J .. ". 9 ~. ..,..

. ,_, J. ...J
~

.•.. ...:..

7 1431 157 I 10 I -:""c:'" 50 .," ,., ". <0.008 7 I <3 I"';'''''; -', '-' .. ...;

1431 I I I
I3 158 .... t:" 20 .......-, I .:" ,.-\ ". -:: '.) ~ 008 10 '""":"

I "'. '-' ._,'.1
i "'.' . ,~ , "-'

I

PAGE
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CLIENT ORDER NoAEPOATOATE

ANALABS

REPORT NUMBER

A CI'nIton of t.lacdOnall:l H.mrilon &. Co. Pry. LId.

ANALYTICAL DATA
SAMPLE PREFIX

, '

~.

('J
••••••

•••
I
•

I

_9_-,-;4_=-_,1_1_5_9 :'·_::; '~_o;;.=_'_' ~_(;_+_-<-C-',_5--,--;::_";=_'"_,:_it_-i8---r 1_4--,--__,"_=-_'-:-! --;- _

..:,.

6

..:,;. I
::3 I

" , '-'
1

<3 I ,

l .

~, ..:,;.
~, I

I
".
~

.. ' ....
, '-'

I;" ..' ""7
,j ". '-'

.
", .,\,

" ,
'•. .l.

':" ..:.

<1

<1

<1

';" .L

<: 1

0.(116

<0.008

<0.5

<O~5

I
-:. ::; ~ 5 i ::: U ~ 008

<0,. 51<o~ ~)08,

5

"~' I ,',- I . .. 8
.i ._' '_I. -,:; I ::. U .. uu _

5 I ::: 0 ~ 51 :: () .. (lOB

..' I;"
.... ...J5

,

.. ') I

-I 0:=
.... ,_, I

10

5

5

.'.1::'
...;

:5

<5

<"5

, ,,

431160

I'l~'" .... ,....,, ""'''';'.i j • .' ..;.;.

,431161

:431162

iO

I ,
.

,

I !
I

I I , ,

23 :431173
I

'. ;S 10 1(, <0. ". I ' .) ~ 0(;8 ..., i,
...;

i -"
, .c, I, '

24 .". i 1<0.008
i

I14~"-4 10 10 <0.5 <1 I 3...:• .i .~ j . ", "J

25 1431175 -". I 15 15 <.0 .. 51 <0 .. 008 21 '" ,~, I I~.. ...;

Results in ppm unless Otherwise specified

AUTHO~~EO~T . element Qresen1: but concannation too low to measure
X . element concen!ralion is belOW delection limIt_. element not determined OFFICER

II 21

I
I 22

I
I
I
I

I 16 14.31166 =: 51 ::'51 :::0.5 0.014 <1
f----,-I---i---'------+-'-'--i------+----+--_--+---+----

1431167

I: ..

I ::
i ' I

•
14 i431164 ~ <:; 5 <.5 -::: oJ ~ 5 j <. G w 008 <1

:-----~---'---"---,-'---i----i--:--------i--:-------i---i---
! 15 :431165 :.. 5 1(; i <'51

I 18 !431.168

• 1-1_9_:....!4_.:_"'1._:_'0_'q_,_---"- <_5--:.. 1 (_)...:.! 5_
1

1

"-_<_(_,"_5--+-_(_,,_(~_·H_)8--+ <_"-+ +- :....- _
20 1431170 :'.'S 5] 5 <0.51<0.008 <~

•



, .. ANALABS
.to DMsion ot Macdon8lel Hamlllon & Co. PfY. LId.

678029

ANALYTICAL DATA
SAMPLE PREFIX REPORT NUMBER

SbAs

I ~----'-----"T"-_-"T"_l-I::_:::_··...,"_3_"_O_8_"_>:_'5
T

6_8_=__-1f-:_O_,,_'(_-,<:;>_.-,lr8_8_IL-'l_4_8...,9_. r-_.L...1_8_0TF__<:;>_.---,

TUBE I SAMPLE I I I
No. No. Cu Pb Zn Ag ALI

...;.

.'=-•.. ...J ~" S .: .. ~ .... t
'" ... -',"':'

'" 1 <3

....:'

. =.... ~\
.'"e"
'~ In :: O. 5 <' (; n 008 .i i <3

<5 '....;.

": :5 5 10 :::0.5 0 .. 011 -:.: 1 <"3

-< 1

I
I

Results In ppm unle" otherwIse specified
T " element Dresen1: but concentration 100 lOw tD measure
X :: element concentration is below detection limn
-" element not delermined

AUTHC~~ED~OFFICE~ ~ .........

•



671S030r'.ANALABS
A OIW11MJn of IoQcdonald Hamillon & Co. Pty LId.

ANALYTICAL DATA

1 ". . .())

(\;

1/
~ --=SA=":::.--=L:.;E.:..:.R:::EF:.::'X:....- :.::"E::...I'O::.R:..:.T:..:.NU::."::.:B:::ER~_-,-~REP:....::.ORT~O.:..AT...:E~_.::CL='E::...N.:..TO.::R...:O.::ER.:..N.::O.:... --.,..._---:.•..;:AG::.:E:....-_

11-_-,- --.,... ~-L..12-.:::_..,.~:;_.•_0_8_"_(_'=...'6_8_=_'_-1-_2_.. (_'1_.0_9_1....8_8_1-14_4_8..,.9 -.---_L..19_'"'0_F_9_---,

~:E T SA~:LE 1cuI Pb Zn Ag Au I As I Sb

<3

.: .~. i

11-_--L14_:::_,1_2_0_1__l-I__<_s.....:...__2_0-l-I__2_0-+_<_(_,"_5_,!-(_'"_0_1_(_'+-1 5-+1__<_::::_'+-__-j. _

1
2 1431202 I <5 5 5 <0.510.008 i <1 i

. IA-' ~",- <.": ..'~ I ": "',', ~ 1·-,·· ","8 • !'-' , • ...:.:,..1....,;;.'• ..:;. ..... '·.....'1 ..... ·· .. '_ .. w1·····_1 .. 'jl ':".1.

I.- I
". "-'

"3 I

,_ I
". ',' !

"'71-" .",

·--1-._'

n ijfn I
- .. '_ ..I. '. ;

<0.008

<0.008

<0 .. 008

<0.5

'::.0.5

<0 .. 5

<0.510

.-~

"', ....

.,' C"
'-,,-,

5

1 - i
. U !

-~... ..J

<5

<5

,,- c-.... ...;

Ii ~ 1431204.:5 <51 5 <0.51<0.008

'4-'~"~ ."~ ~I- I" "-' .l. ....:~- .... "', o....J ..J

.." .,
-- ,

."1"":'"' • ...,-1 ..",
...,. .~• .J. ",.,;. .:. ~.'

.' .-, ;;::'

.... '-' .. '-' <U.G08 ..'-.., ..,.:.

,

I I
i

I I I.=
i I, I I

! i I
, I

I I I I~6 i I II ,

i
.~

I 1
i I I I" ,

I 1

,

I I I 1

;8 I
19 I I

,
1 II I I

r I I I I I I! 20 , ,

I

•
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APPENDIX A2

ASSAY RESULTS - IOCK CHIPS

678031
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ANALABS
At. CinsiQn of Macaofl,lld Hanllllon & Co. pty. LId..

ANALYTICAL DATA

(

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No PAGE

w 4312.20 10 20:)

.1 431221 , ~ 10""'
12 I 431222 ,~ .' ~~~ ..J ", ""'

,
i

13 431223 10 10

, ' 43 1224 <~ <5,4

""'

I 23.3.08.05651 02/09/881 4445 I 1
OF

1

~~.E1 SAMPLE I I I I ,
!No. Cu Pb Zn Ag Au As Sb

I
I

i
I1 '4~'~11 <5! 10i ~~ <0.5 <O.OOS 1 <3! ...;• .L J:. "'''"'

I I
I I

30 I <0 .. 51<0.008 < 11 I2 431212 •.' C' 5i 4···.w

I
,

I I . J I I,
3 ! 431213 .., C' .~ 'C'" ' 201 ~,O .. ;:, I 0.010 ':: 1

1
<3" . ..J ~" ...J I ,

I I

201 <0.51 <o.oosl I4 ,
431214 <5f .., =' ' <1 7I ......... ,

1

, I
i1 ~ I <o.oosl I, ,- ! 431215 I <5i 10' 30 ',~ • ...J I 1 , <3

,
I

, ,
<0.51 6!6 14~'~1' <51 ~. 20 <0.008 ..'~

I· "':'.1":' 0 ,,",' .... ...:.

1431217 i
i

<0.51<0.0081 20! "~,I7 , 20: 101 20
, I I I .'~ I I3 :431218 SO ~.:: Ill"I::'I <0.5! <0.0081 181~- ""'''"'I .... ....;.. I

45 1
1

-I i ,
9 431219 100 ~ ':0.51 <0 .. 008: ,

""' .. , •....:.
! ,

, I i

~ -- - '. ~ . . '. '-

I , I

I I I16 I
,

i \

I :
,

I 1 I Iit
1I

,

16
I

! I I I I I I,
!

i I

I I I19
,

i I

I
,

I I I20 , ! : ,,

~ ~

'-' ..J

PF'M PPMI

I i
10! 1011

1 . 3 ;

•



CLIENT OROER No. PAGEREPORT DATE

ANALABS

REPORT NUMBER

ANALYTICAL DATA
SAMPLE PREFIX

123.3.08.05688 15i09i88 I I 1
OF

I
4812 1

,

I

TUBE I SAMPLE ICu IPb I Zn INo. NO. Ag Au As Sb

~""1"''''6 I
,

I I1
,

40
,

290 520 <0.5 0.018 50 IS............... !

2 ~""1~~- i 10 I 1<0.008 I
,

<5 30 <0.5 ~ '"·oJ .......... .' -' ..J

3 I I I I
I

I
;q."':!'l"'~a 25 150 300 <0.5 ~-::O. 008 34 <3 I
I ,-' """""" I i,
~""1"''''9

,
I I

1

I I II .1 <5 85 195 <0.5 0.009 26 ,
I ,-' --- , ~ "_"1.

I I i I
,

i I
,

5 ~31230 <5 I 60 . '" <0.5 [(0.008 '" <3, O..J
r

..J

6 I .". ~.". <5
!

30 I 105 <0 .. 5 I.e ' ''8 I 9 1
.-r'k.L:.~.l I i'- () .. lJ() .,,..:;.

7 ~""1~""'" 10 I 50 I 135 I <0.5 l:0.008 I 87 .'~ Ir "-' .......... ""'- ' .. ~
r

I , ,

I
,

! I II 3 4~1""'-:-"",:", 5 "'''' f "':"'f::" (J .. 5 /0.008 15 6I • .,;. ~...:._..;. ,.J..J .1 •..J~
I I

! , I r I

I
I
I
I
I
I
,I

I
'I: ~

'0
I--,--------,--------;----~----~­

"1 i

i~

16 i , I
17 I I I
18 I I I

I' 12

I 1.1

I
I
1

1

19

I 20

Ii 2,
I

3 ETECTION I '" '" '" 0.5 I 0.008 r 1 .". I-' ..J ..J
r '-'

24 I UNITS I PPM; PPM PPM PPM I PF'M
I

PPM PPM II ,

I METHOD I
, ,

309 I 114 I I I25 101 I 101 101 101 I 401
I

H@SUI,:; :n ppm unless otherwise specified

AUTHO~~ED~~7 , ~Iemenl cresent: Dut concentration too low to measure
< "II!"""O;>"~ -::;Jncenlralion is aetow dele<clion limit --- = ~"~I'T':';!n: ~ct delermlned QFF!CEA

I i 22

2 b

I
I
I

•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

APPERDIX A3

ASSAY RESULTS - STIIEAII. SKDDlERTS

678034



ANALABS
A Qi'f"Sion of MacaonBld Hamilton & Co. Pry. Ud.

ANALYTICAL DATA
S~MPLe PFl:EF1X REPOR:T NUMBER

As I
!

41

.,
~

~

I 4 ! co'-;:5", -:: i <,).51,. ('. (1("3 I
f--------+-----,------;---+-----;-----+----i----t---t----11--5 --+-!5_"=_5_7_+-_-=--=i_·,·._G._5-;-1--,-0.:..;.'::--:.(:8'-1-1_-+__+-_-+-_-+-_-+-__

6 159::58 -:: i.,·: (I. ::1 <). ':><:::'3

I
I

I

I

I
I

I
)<,):3 '

C.:)08

'.: ..::'':: I

,,
C' .• G(::=3 I

.' .'. .-... ··1. '.'. '- ..",,)0

'.1 ~ :5 '

<:. :5

<0.51

....: . .yy, I

<. (;" 51.:: ':). ;:)(:5 i

I
<0.5j

,,",-, ,=
"" '..." " ,-'

.,",,", .::­
.... ".'., "-'

~

','

;~ ;

s'

1 i.) ;

,

i
I

I
,

: 5'::;916

9

I 19
I
I 20

I 'll

2~,

I 7 I5"':5'" ",' ~ I .. ~
!--~,----:------"._'._-'_._....._:._..._""-,.,~---'----+---+----+----+----

J. ::;"-=?70r3

I -------c------,---------'-----t---+----+------r----

I-:-~--:-~:-:~-.-~-~--------... -.:,-:-:-'-,,;-.-·,-::,-,:-1--------'----'-----+----,----

I ,2

I 'd

~5

I i 16

1~7
~8

i - .~~n(;~.1. •.: .l u. c= , I.' ._' ,

:
I

,
I I I I

'0
6()f>5~: I -. ,= I~~ ,.~i '. .:'::08., , "-'., -'

24 I6(lO55 1 I <0. ~ ». ,)O(~ I iI ..'
25 160057 1 I = <"0.008 I I.. ,J

~8Suj(, in l)!='m unless otherwise specIfied

AUTHO~~EO~/T . element present: but concantration 100 low to meaSure
X . element concentration is belOW detectIon limil_. element not determined OFFICER .

I
1
I

•



ANALABS
A DivIsion of Macdonald Hamilton & Co. ptoy. LId.

ANALYTICAL DATA
SAMPLE PREFIX

11-_-r --,,.-__-._.L-1..:2..:::-,,'..:::-..:''..:(..:'8:...:,..:(:...:,5;.:5:.:'8=.-:-,_-+....:.1.::8:.,./..:;O.:.7.:,/.::8:,:8:,j11--.,;::-::"8::6;.:b:..-__--._.l.-1..:2'--O...F_..;;C::...,_

I ~~E! SA~:lE I As I Ag ACi I
16005" I ,! ().51.,0.oc8 I

!60061

I 2 ",0060 ',.::. :01·, c. '.","; I

:0.5i •. 0.oosl i
• ~ I be 10 1 '? <'). ::; i ,.0;. ':;<:',31 I

I - ! 60102 81 <0.5 /C.008 I
. 6! , .', , ",.,. I II oj·) -'0 ••~••_. 0 : (J. 5 ~~; ~ 008

•
I"(J''-'.;l 6' ,"0.5 ·'·'.).C:08 I1-----'-',_.'_'"_' --+-_=-+--__--L_--'--_--'--_-'--_

.- ,.',.' ,.-.,.'
C·',.-'.C'-.JC

,I ';"",-) ~.; ",','f_':: ." .=._" Ii -. ,-..-, ~- I''-" ~. ...,:' '.i ~ ", ...",_;C

I' 12 I 60.t 0"; eO. 51 <.). 0(:8 I I
: '- 1 60110 ,.:>.::-I··,.C".:'081 I I

.' ~~ ",nIL:: _ .. :::;,.c..:,,-,:31---'----'-I----'----------.:.I------'----

I: :: 'l','~-"-,,) :_', ~: (> • 51: .Y>, I II II
_., ~ ..... 12 <0 ~ 5 \ <<) ~ ;)i.)\·3

•

'--:,,' -,-I,,L_,•."'.•' "'---,'-':.---'----'-__-_.,_",--'e=-t-I ..:....:...'..:....:..,'....:....::.. ~=--t-------'---l--+----+---+---~ ,-=_. _'.,...J·._'..;~l_,i:)O

;8 60l 18 ~ ·'"'-).:::1 <C":'(:8 I

I! :: ,,,,(-,212 ' . 51 .-'uu I

,,~ 1"--., .. "._".'.,.,,, .. ..1.- I
. '.. • _ __'" ':,.' u .::' I -. '.'., ,..;Uo

11-24--+-16(_,=1_4---+-1_=-+1_<_u,-1-5 ,,_,:(, ,---.:..00'4'3_--,------+i_----,-----+_----ll__
25 \60225 I 31 <0.5 ·... o"u<;,~ I_I

1 Aesult3 in ppm unleu otherwise specified •• ,/ffil/J I
T " alement present: but concentration 100 low to meSSlJfe ,L./
X ::; element concentration is oelow delection limit AUoTFHFo'CR~~eDf i~:::::::==::::=-
- = element not determined ...n ':::

•
I



I 23 .. 3. 08. ·:)5587 '8"'-'ssl ",:,",-. i I~ I OF
oL / \_ I ./ ...;·ooc ...;. 3

TUBE

I
SAMPLE I I I INo. No. As Ag Au

1 I ..-.-_.- I = I <'0.5 .~...:;). <.(,8 I I! '~\_''''':'';;'O 'J

I

I I
;

I I2 ! 602::7 3. ..-,", ~ ':" n . ..:)08 i-". '.' -, ~,

3
:

I
I I Ii 6(::2'::8 -. .,-, ~ [ .. _, ....-'8 I l- ',.• ...J ~" ". ~ ',.J t_, I

I
, I

I I I I4 60229 '-,- I ,:" ....(.~
" <,1._•• :::., ',.' ~ \.. ' _'I:J

I ,
I

I I

I5 I (S~~)23i,) 4 i ... = I
O~OC8 I I<U.,-'

6 I I i
I I Ir

7 I I I I I i
I I I,

r

r

! I i
I Ii'. I : I, I

!

j I
,

I
I I i9

,, I I i !,
; .

A DIorilIiotI 01 Macdonatd Hamitton & Co. P't't'. Ud..

ANALYTICAL DATA

6 '"',"0"""(.1 ;);

CLIENT ORDER No. POAGEREPORTOATE

ANALABS

REPORT NUMBER:SAMPLE ~ReFIX

,I

I
I
I
I
I
I
I
I

10

I, 11

,
I
,

I
,

:

I
I

I

I"':" ,.,,....
""'-' ...

I
I

II), uO'31

lC \ I"'" '="" '."': ,-, ,;
; ,.- :.; ;\-.......

-=<><;l;;'; •.-: ::::::m ,,:'l:ess ..:m~~·· .... i3e co~c~fiea

- - ..,,'! .... em :~~s~r"r j",: .::~~c:n:~:;1I0n lao lOW 10 measure
~ ~ ,·,,:,"'''~r ~~~:"":~r'~-~: c- ~ ::-~·:w rJeII!C!lc'n limit

I I
,

I
I i

I I
,

I16 ,

I\

17 I I
I

I
I i I I,

H
,

, ,

I I I I I I I18 I
:

I I I I I I I19 ,

I I I

20 i I i
I I

,
I I,

-
i

I 24 I
25 I

I
I

I! 14

I, •=
,-

I'
I
I
II 21 !

"?

I ~-

, '

23 ! r::::i~;EC';- ~ C;-.~
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APPENDIX B

PETROLlXilCAL IIEPORTS - CENTRAL KIJllKB.ALCClCAL SEB.VICES
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REPORT 88/8/10

Central Mineralogical Services

14th September,1988

R.J. Henham

15th August, 198B

Letter dated 12.8.1988

/Jw~,
H.W. Fander, M.Sc.

4 Samples

Petrology

VOUR REFERENCE:

WORK REQUESTED:

DATE RECEIVED:

SUBMITTED BV:

SAMPLE NOS.:

39 Beulah Road. Norwood. South Australia 5067
Telephone (OB) 425659 Fax (OB) 363 1B20
International: Telephone + 61B 425659 Fax + 61B 363 1B20

Mr. R. J. Henham
Exploration Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
Mr. H. Skey
Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123, Camberwell Road
HAWTHORN EAST / VIC. 3123
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1
1
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678040

REPORT CMS 88/8/10

Four rock chip samples from the Swift Creek/Rinadeena area south of

Queenstown were received for petrological examination. Representative

thin sections were prepared and examined together with respective offcuts.

Attached descriptions summarise the microscopic data and include

comparative comments.

Summarv

Samples 431214, 431215 and 431221 are texturally and compositionally

similar fine-grained quartzose sandstones, ranging from proto- to ortho­

quartzitic. These racks are weakly feldspathic, with lithoclastic components

dominated by sericitic pelitic sedimentary tYFes. These three rocks exhibit

a prominent accessory detrital heavy mineral assemblage, and exhibit a

sericitic quartz cement.

Sample 431222 represents a coarser-grained, weakly carbonaceous quartzose

sandstone. This rock is relatively incipiently stressed, is weakly acid­

volcanomict and exhibits a marked relative abundance of low-grade

regional metasediment-derived lithoclasts. These are largely siliceous

types, metaquartzite and weakly micaceous metaquartzite and, in this

sense, the rock, although strictly a protoquartzite, verges on or tho­

quartzitic composition.

D. Cowan, B. Sc.



Moderately to well sorted silty fine sandstone; massive to
weakly bedded. Very incipiently stressed.

Well sorted, massive to incipiently banded fine sandstone.
Stressed, with sheared!semi-granulated cherty quartz
veinlets.

Minor detrital muscovite, minor traces chloritic!degraded
detrital biotite flakes. Minor traces of detrital rutile,
rare sphene, minor trace detrital sericitic-kaolinitic
poorly determinate feldspar.

Minor late unstressed discontinuous quartz veinlets. Conspicuous
detrital heavy mineral grains (leucoxene, subordinate zircon
and tourmaline, rare apatite). Minor traces of detritial
muscovite.

67804~(T.S. 60530)

(T.S. 60531)

Sericitic Orthoquartzite

Sericitic Protoquartzite

A sericitic/weakly micaceous fine-grained orthoquartzite with
a prominent leucoxene-rich, evenly disseminated to incipiently
banded detrital heavy mineral assemblage. Exhibits "diagenetic",
weakly argillaceous cherty quartz veinlets, stress effects,
and minor post-stress discontinuous quartz veinlets.

431214

Close affinities with 431214, slightly quartz-deficient and
relatively micaceous and lithoclastic in comparison; slightly
relatively micaceous and only incipiently stressed. Exhibits
mild weathering effects, with weak Fe-staining of argillaceous
components and partial dissolution of detrital leucoxene.

Framework of silt- to fine sand-sized, subangular to subround
quartz grains, subordinate sericitic pelite clasts, minor
sericitic impure chert clasts; conspicuous detrital heavy
mineral grains (leucoxene, subordinate zircon, tourmaline,
minor apatite). Overgrowth quartz!intergranular sericitic
microgranular quartz cement.

Framework of subangular to sub round quartz grains with
relatively quite minor « 5 %) sericitic shale and impure
(sericiticJ chert clasts. Overgrowth quartz and intergranular
sericitic microcrystalline quartz cement. Sporadic micro­
fractures with films of mlcrocrystalline quartz and partly
degraded (kaolinised) sericite.

431215

ACCESSORIES:

INTERPRETATION!
COMMENTS:

FABRIC:

COMPOSITION:

CLASSIFICATION:

SAMPLE NO.:

ACCESSORIES:

INTERPRETATION!
COMMENTS:

FABRIC:

COMPOSITION:

CLASSIFICATION:

SAMPLE NO.:
I

~

I
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I
I
I
I
I
I
I
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Carbonaceous Protoquartzite

Well sorted, slightly silty fine sandstone; incipiently bedded
and incipiently sheared.

Detrital muscovite flakes, traces detrital leucoxene, zircon,
tourmaline, minor traces rutile and apatite.

Detrital Ieucoxene, subordinate zircon, tourmaline, rare
apatite. Traces detrital partly degraded/ferruginised biotite,
rutile, monazite. Mi~or traces ferruginised carbonate as
ultra fine rhombs in the cement. Rare detrital chromite.

2.

67~j042

(1.5. 60532)

(T .5. 60533)

Close affinities with 431214 and particularly 431215; relatively
feldspathic, but with finer detail obscured by partial
weathering and ferruginisation effects. Possibly includes
sparse degraded/ferruginised felsite clasts (i.e. i~cipiently

acid volcanomict) .

Sericitic Protoquartzite

Framework of fi~e sa~d-sized, suba~gular to subrou~d quartz
grai~s, subordinate sericitic pelite and minor low-grade
regional metapelite (quartz-sericite phyllite/slate) clasts,
minor sericitic impure chert clasts, muscovite flakes, and
degraded (kaolinised/Fe-stained) feldspar grains. Overgrowth/
intergranular sericitic quartz cement.

A relatively mature protoquartzitic/trend orthoquartzitic
sandstone in comparison with 431214 and particularly 431215
and 431221. Exhibits a marked relative abundance of "basement"­
derived metasediment clasts. Weakly acid-volcanomict, with
sparse silicified felsitic "rhyolite" clasts a~d rare, mildly
abraded volcanic (embayed) quartz grains. Relatively siliceous/
weakly carbonaceous cement.

431221

Framework of angular to subround, fine to medium sand-sized
quartz grains, subordinate low-grade regional metaquartzite and
quartz-muscovite phyllite clasts, minor clasts of chert and
kaolinitic impure chert/cherty argillite, silicified felsite,
and kaolinitic, poorly determinate feldspar grains. Intergranular
fine-grained quartz cement with a little semi-sericitic white
mica and overgrowth quartz, minor intergranular clots and spongy
films of carbonaceous matter.
Weakly bedded, moderately (trend bimodally) sorted fine to
medium sandstone. Incipiently stressed.

431222
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431227, 431231
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Both rocks are stressed. Both are devoid of tuffaceous features, although

431227 includes a few clasts of silicified felsitic acid volcanic and is

mildly acid volcanomict. Stress effects appear to reflect tectonic (fault?)

rather than strictly regional metamorphic effects.

D. Cowan, B. Sc.

Summary

Sample 431227 represents a mature, medium- to coarse-grained ortho­

quartzite with conspicuous low-grade regional metasedimentary clasts,

supplementing quartz grains and (minor vein-type) composites.

. : ::.--;::;~.:;:;:;~.

678044

Two rock chip samples, labelled 431227 and 431231, were received for

petrological examination. Representative thin-sections were prepared,

examined together with respective offcuts, and are detailed in the

attached descriptions.

Sample 431231 represents a finer-grained, weakly sericite-altered

quartzite with close affinities to a previously described sandstone

(sample 431215, CMS 88/8/10) from this area.
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A poorly/trend bimodally sorted fine to coarse sandstone;
weakly bedded, moderately stressed and weakly micro fractured.

Detrital tourmaline, leucoxene, zircon. Minor "authigenic"
clots of cloudy microcrystalline anatase.

A well-sorted, slightly silty fine sandstone, weakly bedded
and moderately stressed/incipiently recrystallised-directed.

(1.S. 60662)

(T .S. 60663)

Orthoquartzite

431227

A mature quartzose sandstone with lithoclasts totally dominated
by siliceous sedimentary and regionally metasedimentary types.
Very weakly acid volcanomict, with thinly disseminated clasts
of devitrified/silicified obsidian. No primary tuffaceous
features.

Framework of angular to subangular/minor subround quartz grains,
subordinate vein-type quartz composites, regional metaquartzite/
weakly micaceous metaquartzite and tourmaline metaquartzite
clasts, minor quartzose metasiltstone, chert, impure (kaolinitic)
chert, and sparse silicified felsite clasts. Intergranular
fine-grained quartz cement with sparse microscale intergranular
films of kaolin.

Sericitic Quartzite

Framework of silt- to fine sand-sized, angular to subround quartz
grains, relatively minor sericitic pelite and impure chert/
cherty argillite clasts, minor plagioclase (oligoclase-albite)
grains, muscovite and chloritic biotite flakes. Overgrowth quartz
and intergranular fine to microcrystalline quartz/semi-sericitic
white mica cement. Minor sericitic micro fractures .

431231

A fine-grained protoquartzite, verging compositionally on an
orthoquartzite. This rock reflects mild sericitic alteration,
partly fracture-controlled, and a weak "regional" (?fault­
related) overprint. No tuffaceous or volcanomict features.

Detrital tourmaline, leucoxene, zircons, trace apatite,
partly degraded/kaolinitic orthoclase, chromite. Minor traces
of carbonaceous matter.
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Ab undan t
Adularia
AggloMerate
Albite
Alkali feldsp<~r

Altered
AMphibole
AM~gdaloidal

Andesite
An41ular
Ap lit e
Appro)(lt''late
Arc\I<1te
At'f.~naceotls

Argillac~ou5

Ar gill i U:·~

Ar t< use
At'kosic
Arsel10pyr i te
Ash volcan1clastic
Au"cobrecciated
Average
Banded
Barite
Ba sa 1 t

Bedded
Bl.:ack
Black shale
Blue
Ee-o ulder
Breccia
Breccia volcaniclastic
Fright
Brown
Calc.areolJs
Calcite
Carbonaceous
Carbonat@
Cavernous
Chalcopyrite
ell er t

Chlorite

Chl'OMitl-::!'
Chr'oMitiferous
Clay •
Coarse
Coarse gralned

~es

c

-

,;;;:.
...J

sed
sfr
Se
5rp
::>11
shd
Sid
Si
si1
SIt
sll(
Sp
Sip ·t

sp t
s 'fW

sU'
';;; tc
Tc
T
tr
Tr
Tf
tf
vr
011

cV
dV
o

O1r
v Ie
y Ie I
wk
wth
wh
yw

•" fJ

----
SediMent
Selected fragMents
Sericite
Serpentine
Shale
Sheared
Sider i te
Silica
SlllceDus
811 tst one
G1 i. clO:f1 5 ide
Gphalerite
Spti"tted
Spotty
Stocl(work
~1trong

!~tructure c:ontrolled
Talc
I'-ertiary
Trace
Trachyte
Tuff
r u f f liC t? 0 U 5

Var'iolitit:
Vein
Vein concordant to bedd
Vein discordallt to bedd
Very
Vesic u ldr
Vitric
Volcanic
Volc03niclastic
Wea k
loJ(;<i! thered
Wh i te
Yellow

RD
Il

r"k
r'nd
rhb
~:hi

Seh
!:.ch

"'Pdt
pep
prj
per'
phn
pllyl
P :i.e

pI
pI<
Y
pOl'

Po
PIJ
pp
Py
py
Px
GI
Qtz
Gill
?

'"1"L1
r'hd

~-Ib
lch
LiM
19 ,­
III
Mt
Mas
Mt,
...d
Mt~d

...q
Mie
,.,ic
Mnr
M'd
Mtl
Hst
nd
ow
01
or­
O

,'W

L _

l.ava breccia
Leached
LiMoniti,::
LighT
Lithic
Magn(.;>ti te
Ma';jsi ve
Matrix
Matrix dOMinated
Met:! 1 UM

MI·~diuM grained
Mica
Micaceou~:t

Minor
Hl.xed
Mottled
Mudstone
Nodule
Off white
Olivine
Or'an(~e

Or d 0 v ic:i. ar.
OXldised
P,:.tchy
Il eper i t u:
Po:::.'rlltic
Per'vCisive
Phenocrysts
Phyllite
Picrite
Pillow laya
Pin !<
POlyMict
P orphyr i t ic
PUMice
PUMiceous
Pur'ple
Pyrite
Pyl'itic
Pyroxene
Quartz
quartzite
QIH~lli"te

questionable
Rc:crY'::italllserJ

" el1
Rt:-:~hea,leoj

Rewor'ked
I~hyodaciTe
I~hyoli.te

I~:i.pple M/~rk5

I~ 0 lJnd
Hubble
f:)<HldsTOne
SChIst
~:kh:i.sl()5[~

-_1
COM
Cg
c<J,
,v
D
dk
dns
do
Di
dIS

D"
DM
dy
el
li-~MP

e
E
Ep
P.llh

ell x
f.:rb
F
FZ
Fd
fp
fel
t'(O,'r
fb
f
fq
fis
fbn
-fr
Fo
Gn
Gl
<J 1
g lr
(;'f

g'
qn
gy
Gw
HM'
Hb
Ig
I .I.l
ihd
.i.cl
in t
J'u
Hd
kh
1M
11,,1

_ Co _

COMMon
ConqloMer'ate
CongloMer'atic
Crystal
Crystal volcaniclastic
Dac i-re
Dark
Pense
Devitrification
Diorite
Di2seMinated
Dolerite
DolOMite
Dyke
Elonqated
EMphasised
Epiclastic (adj,)
Eplclastlc (noun)
Epidote
Euhedral
Eotaxitic
Fabric
Fault
Fault zone
Feld<iipar
Feld<;;par phyr i.c
Felspathic
Ferruginous
Fibrous
Fine
Fine graIned
Fissile
Flowbanded
FrdgMents
F\Jchsi te
G.alene.
GlrllSS

Glassy
Granular
Gr:::.pllite
Grophitic
Green
Grey
Gr~·~ywacke

H.leMatitf.~

Hornblen,jE:'
IgniMbrIte
Illite
Interbed[:led
In'fercalated
IntrlJsive
Jura$sic
K-FeldsPi::Ir
1< 11 i:! k i
LaMin,lted
L_apilli ~OlCaJlicldSTic

abn
Adl
a IJl]

Ab
t1fd
alt
AMb
a"'q
A
ang
Ap
apx
ar
arfl
arg
Arg
Ak
al<
Ap
ao
dub
aoe
bnd
IIa
II
bd
bk
£ish
1:>1
bld
IJ
bo
tH't

br
cc
Cc
g
Co
c:av
Cp
Ch
Cl
Cr
cr
cy
c
cq
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