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I.0 INTRODUCTION

‘1.1 [ecation and Access (Fig. 1)

EL 43/8%9, Holder Rivulet, is located in NW Tasmania
approximately 25 km south of Port Latta.

Access within the EL is very good and is provided by a network
of unsealed logging roads and the Savage River Pipe Line Road.
Secondary access 1is provided by 4WD and walking tracks. The
Arthur River cuts across the EL and is navigable by raft during
the summer months.

1.2 ¥ d Us

EL 43/89 of 233 km2 was granted to Peko Exploration Ltd in

‘January 1990. The EL was reduced to 83 km< in December 19%0.

The EL consists predominantly of State Forest with-
approximately 1 kmZ2 of Private Property and & km? of
Uncommitted Crown Land. The EL includes part of the fAustralian

Heritage Commission Act Registered Entry, Savage River.

1.5 Reqiopal Seology

Geopeko’s block of Arthur River EiLs lies within the Rocky Cape
Region of NW Tasmania. The most interesting rocks in the area
are those of the Precambrian Arthur Lineament. The Arthur
Lineament is a north-east trending metamorphic belt consisting
of highly deformed sediments, basic volcanics and dolomite. To
the west of this belt 1lies the Rocky Cape Group, a thick
shallow marine shelf sequence. The RocKky Cape Group contains
Precambrian dolerite/gabbro dykes which have been emplaced into
north-nerth west trending faults.

Previous explorers have assigned a sequence of interbedded
sandstone and siltstone with associated basic volcanics and
carbonates lying just west of the intensely deformed rocks of
the Arthur Lineament to the Neasy Formation. Some workers
question the validity of this formation. However, aeromagnetic
maps show that the rocks of the MNeasy Formation have a
distinctive magnetic character. This wunit has been retained
for the purposes of this report.

Rocks assigned to the Oonah Formation and the Cleveland Waratah
Association lie to the east of the Arthur Lineament. The
Precambrian ©Oonah Formation 1s predominantly comprised of
turbiditic quartz wacke and siltstone. The south eastern
corner of the area 1is underlain by rocks of the Cleveland-
Waratah Association that lie within the Dundas Trough. These
rocks have been correiated with the Crimson Creek Formation and
consist of basaltic, andesitic and tholeiitic lavas and
volcaniclastic sediments.
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The Precambrian-Cambrian rocks along the eastern edge of the
area are in places overlain by Permian fluvio-glacial sediments
and/or Tertiary basalt.

1.4 Kpown HNineral Deposils/Occurreaces

There are a number of metallic mineral occurrences adjacent to
the western, eastern and southern EL boundaries of Geopeko’s
Arthur River Project. (Green et Al 1988).

The deposits range from small, relatively insignificant
workings, e.g. Victory Hine, Atlas Leases to large world class
ore bodies e.g. Mt Bischoff, Savage River. In most cases,
extensions of the prospective host formations can be continued
into Geopeko®s Arthur River EL’s.

1.5 Previous Exploration

Geopeko report T247 (Yirgoe and Mathison, 1990) summarizes
previous exploration and describes the results of Geopeko’'s
1990 exploration program. Report T2463 (Mathison, 1991) details
1991 exploration activity.

1.6 Scope of Lhis report

The aim of Geopeko’s exploration of EL 43/89, was to use water
sampling, rock chip sampling, geological mapping and the
results of previous exploration to delineate prospective and
geochemically anomalous areas within the EL. Areas worthy of
further investigation were to be followed up with more detailed
exploration.

Follow up rock chip sampling and checks on the DHMR’s water
results in EL 43/89 revealed major problems with the DHMR’s
analytical techniques for stream water geochemistry. It was
decided to suspend exploration until these problems were
corrected. Consequently a waiver of expenditure commitment was
sought and granted. Reconnaissance water sampling recommenced *
in December 1991 and was completed in February 199%2. A
temporary extension of the licence was negotiated to allow the
results of 1992 sampling to be evaluated. A large part of the
Arthur River Project area was selected for relinguishment after
this interpretation. This report summarizes Geopeko’s
exploration activity in EL 43/89% from January 1990 to November -
1991 and details exploration from December 1991 to June 19%92.
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RIA . 1 - SUMMARY
2.1 January 1990 - Movember I990 (Virgoe & Mathison 1990)
dater geochenistry

Reconnaissance water samples were collected from streams across

the accessible parts of the EL. Base metals and arsenic were
determined using carbon rod AAS of acidified samples by ANALABS
in HMelbourne. Gold was determined by Or Bill Baker of the

Tasmanian Department of Mines using the Huminex technique.
Both of these techniques are now Kknown to have limitations or
analytical problems. Nevertheless base metal values responded
to major lithological variations and an anomalous gold value on
Exploration Creek in EL 44/89 was supported by an alternative
method used by ANALABS.

Compilation ofF Previous Exploration

Results of previous exploration activity were reviewed. No
indications of base metal or gold mineralization were detected
by previous exploration.

Geophysical Review

A review of public domain aeromagnetic and gravity data was
conducted by Dr.D.Leaman. Both sets of data indicate that the
frthur Lineament rocks lie at depth under the eastern third of
the EL.

2.2 pecepber 1990 (p November I[22r- (Mathison 1991)

The EL was reduced to 83 km2 in December 1990. Rock chip
samples were collected from outcrop along west flowing
tributaries of Neasy Creek, along Cann freek, along an east -

west section of Rachel Creek and from Holder Road. Sampling of
Neasy Creek tributaries was to follow up a zone of anomalous
gold in water reported by Dept of Mines analyses. Rock chip
sampling here was disappointing with very low gold and base
metal values. Repeat sampling and analyses showed the
anomalous gold values to be spuricus. The only rock samples

warranting follow up were collected from Rachel Creek:
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FJ.0 ELXPLORATION - December 1991 to June 1992

F.1 Water Gegcliemisiry

Regional water sampling of the Arthur River Project Afrea
recommenced in COecember 1991, Sixteen water samples were
collected from tributaries of the Arthur River within EL 43/89.
Aiccess was by raft.

Sample Collection

Water samples were collected from streams with a drainage area

between 1 and 5 kKm2,. Occasional check samples were collected
from streams with drainage areas up to 10 km2 including two or
more other samples. At each sample site pH of the water, water
colour, float geology, outcrop geology, and vegetation type
were recorded. Possible contamination from roads, forestry
operations, mines, or farms was noted. Sample sites were
marked with numbered aluminium tags and flagging tape. Three

water samples were collected from each site:

1. A 100 ml sample of raw stream water was collected in a new
125 ml polyethylene sample bottle. Cu, Pb, Cd and ZIn were
determined by ICP-MS5 and As by graphite furnace AAS.

2. Au was extracted from one litre of water in the field onto
a sachet of activated charcoal. Au was determined by
nevtron activation at Becquerel Laboratories.

3. Cu, Pb and cd were preconcentrated on site by
coprecipitation from one litre of water. Metal values
were determined by CSIRO using voltammetry. (POY)

All sample bottles were washed several times 1In the stream
water before treating or collecting samples.

Statistical Amalysis of Results

Cumulative frequency plots were made for PDY_.Cu, PDV_.Pb,
ICPMS.In and GFAAS.As using the results of approximately 200
samples from the whole project area. The following anomalous
levels were selected using inflexion points.

Elemeant {DL) 1_ Possibly T <1 2. Probably T <2
Anomalous Ainonalous

Cu (0.1) | 1.5 ppb 85 3.0 ppb 95

Pb (0.05) 0.75 ppb 90 1.4 ppb 97

As (0.01) 0.16 ppb 80 ¢.30 ppb 97.5

In (0.1) 1.7 ppb 85 3.0 ppb 95

fu (0.1} 0.1 ppt ?
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Results (See Drawing 2310 and Appendix 1)
Locations of samples have been plotted onto 1:25,000 scale base
maps. Print outs of sample details and results are appended as
Appendix 1. Results are summarized below:

for 16 samples

Element Possibly anomalous Probably anomalous
Cu - -
Pb - -
In 3 -
fis 11 1
Au - 1

Discussion of Results

SN 22801 reported 74 ppt Au. A previous sample from this site
was analysed using the Huminex technique and reported only

3.0 ppt. The Huminex technique has been shown to be unreliable
in that it reported spurious gold. Whether it also shows no
gold when gold is present is unknown. It is reported that

elevated terraces of the @arthur River 1in this area carry
alluvial gold.

The two elevated zinc values are barely above the minimum

threshold and are not supported by lead or copper. They cannot
be regarded as anomalous. The elevated arsenic values are
similar to values reported for all other water samples from
this area. An elsvated background arsenic content for the
Arthur Lineament rocks in this area appears likely. This is
supported by elevated As values reported for rock chips from
Rachel Creek. These are the only rock samples analysed for As

from this area duvring this project.
Repeat Sampling and Analysis (Table 1)

Original 1990 water samples were analysed for Au using the
Huminex method. (Tasmanian Dept of Mines or DMMKR). These gold
values were later found to be spurious. Repeat analyses on
samples reporting anomalous gold were completed by the Dept of
Mines in 1992 using a modified techniqgue. Water samples were
two years old at this time. Samples of water from the Rosebery
area which are known to drain gold mineralization were analysed
by both the Dept of Mines modified technique and the CSIRO
technique with similar anomalous levels of gold.

& emall group of samples from the original batch were sent to
ANALABS environmental laboratories in Melbourne where they were
analysed for Au, Cu, Pb and As using carbon rod AAS and Ih by
ICP - DES. fu was preconcentrated using an organic solvent and
all samples were acidified to a pH close to 1.0, These results
are now known to be affected by contamination from the added
acid - especially by Pb.



The remainder of the 1990 samples were analysed by ANALABS by
carbon rod AAS after acidificatien with ARISTAR nitric acid for
Cu, Pb, In and As.

Several creeks were resampled in October 19%0C. Selected
samples were analysed for Au by neutron activation analysis
after adsorption by activated charcoal. Others were analysed

for Cu, Pb, Zn, As and some for Au by GF-AAS. Again geold was
preconcentrated.

In 1992, some of the 1990 samples were analysed for Pb by the
Dept of Mines.

1992 samples were analysed by the CSIRO and BECQUEREL using the
techniques described in the section Sampling above.

Results are tabulated - Table 1.

Examination of the table reveals the extent of the analytical
problems experienced. Many problems can be attributed to
electronic noise when analytical instrumentation is operated
close to the lower limit of detection. Others, especially with
some early ANALABS Pb and ZIn results, are due to base metal
contamination in normal! laboratory acids. There can be no
doubt, however., that the early DMHMR results are completely
unreliable. The AAS was apparently suffering some interferencse
on the gold signal from something in the stream water or
something added during sample preparation. It is still
uncertain whether low results from this set of results reliably
indicates low gold content in the water sampled.
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3.2 Rachel Creek — by Luke Yanzino
(See Fig 2 & Appendix 2)

The Rachel Creek lead (Fig 2) showing, is located in the bed of
Rachel Creek at G.R 642478 (Folly 1:25 000 sheet).

The showing 1is hosted by dark grey to black slates and
laminated siltstones which strike NNE and dip steeply to the
west. Local reversal of dip azimuths suggest the presence of
minor parasitic fold structures.

Two parallel right angle offsets in the creek direction are
interpreted as rotational faults. A mar¥ked shallowing of dips
between these E-W trending structures suggests block rotation.

The alteration mineralization outcrops as a 2 m wide zone,
parallel to the 1local strike and spatially related to the
inferred fault. The zone cuts the trace of the fault
obliquely.

It is suggested that the mineralizing fluids have used the
fault as a conduit and selectively seeped into a chemically
receptive unit. This accounts for the stratiform nature
observed.

F.3 Pelrography (Appendix 3)

Ten rock samples from the Arthur River area were sent to
Dr.J.Stolz at the University of Tasmania for petrology. Three
of these came from EL 43/89. Aall descriptions are appended as
all are relevant to this area.
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4 0 CONCLUSIUORS
* Wwater sampling of EL 43/89 at the planned sample density
wads achieved. However, the wunreliability of analyses
during the early stages of the project considerably
reduces the effectiveness of this cover. Only a thin

strip along the Arthur River has been adequately covered.

* Sections of the EL covered by rock chip sampling have been
adequately tested at this stage.

* The sections of EL 43/89 tested by Geopeko revealed no
indications of significant mineralization. However, the
wide spacing of the water samples collected was chosen to
detect very large, near surface bodies of mineralization.
A& much <¢loser spaced survey would be necessary to
adequately test for smaller or deeper bodies.

X The elevated As values reporting in water and rock samples
from the Arthur Lineament have not been explained.

* The source of the alluvial gold in the elevated gravels at

Folly Hill and in the terraces of the Arthur River has not
been located.

2.0 RECOUNENDATIONS

Due to current budgetary constraints, EL 43/89 should be
relinquished.

Exploration conducted by Geopeko between 1990 and 1992 has

caused minimal environmental disturbance. Semi permanent
samples markers left at sample sites are considered to be
valuable reference points for future exploration. Walking
tracks were cut to DHMR guidelines and should regenerate
naturalily. HNo rehabilitation has been necessary.

i
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Table 1 ARTHUR RIVER PROJECT - WATER GEOCHEMISTRY
El 43/89 - Repeat Sampling & Assays

Year : 1990 1902 1992 1990 1991 |930-1992 |990- 1992 {990- 1952 |990-1932 | 1992
Set Number | Au Aul AUFDI| AUAAS |  AuNAA cu m | zn | As | Fo
| DMMR! CSIRD| DMMRA |ANALARS |BECQUEREL ———- aballADS AND TR0 - - - ! DWMR
1909 orig 20051 13.2 i a1 1.6 I <0.5 17 <D.5
1990 Oc: 21052 <2 2 0.2 ! 10 0.5
1 |
1980 orig 20052 ar.z 6.5 <5 1.2 125 30 6.5
11.6
1090 Oct 2105+ <8 0.4 0.2 4.5 <0.5 |
t I
1890 ohg 20076 ! 596.a 1.6 <5 1.8 7.5 <10 <0.5 | 0.5
5.2
1990 Dzt 21053 <3 <2 0.8 0.4 s 0.5 _<0.1
1990 orig 20077 a7 2.6 10 4.4 120 40 <0.5 0.3
7.6
1950 Gel 21054 <5 <2 o7 0.5 5 0.5 0.2
1990 orig 200602 47.2 2.6 <5 1.2 59 50 as 1.1
20.1
1990 Ot 21059
1990 orig 200600 ar.2 2.6 <5 1.2 - 80 50 0.5 1.1
20,1
1990 Del 21050 0.1
1990 ong 20060¢ a7.2 2.6 <5 1.2 80 50 0.5 1.1
2.1
1990 Gci 21061 0.4
1090 orig 20062 17,7 1.2 0.6 <0.% 3 <0.5 | 0.4
1980 Oct z1062 <0.4
1990 orig 20086 15.8 3.3 1.4 <0.5 2 <0.5
1992 CSIRO 22416 <1 0.53 0.15 0.73 0.15
1990 orig 20087a 67.1 4.t <5 1.2 «<1.0 <10 <0.5
1992 CSIRO 22413 <1 0.63 0.32 1 0.24
1990 arig 20087 7.1 a1 <5 12 <i.0 <10 <07
1992 CEIRD 22802 <1 0.9 o7 .78 0.19
1990 ofig 20387¢ 67.1 4.1 <% 1.2 <1.0 <10 <0.5
1992 CSIRO 224t <1 0.63 0.15 1.2 0.19
1900 ong 200832 21.8 6.3 ' <0.5 7 <0.5
1992 CSIRO 22414 <1 0.74 0.45 1 0.2
1990 orig 200880 21.8 6.3 \ <0.% 7 0.5
1992 CSIRD 22805 <1 1 0.6 1.76 0.14
1990 orig 2o0eec | 21.8 6.3 1 <0.5 7 <0.5
1992 CSIRD 22804 J <1 0.0 0.2? 0.52 0.24
|
1990 orig 2008¢ | 35.6 6.2 5 1 3.5 <10 <0.5
1992 CSIR0D 22417 <1 0.96 0.45 1S 0,36
1990 0ng | 20080 18.9 4z 1 <05 ] <0.5
199z CSIRO | 22418 | <i 0.85 0.18 1.6 0.21
|
1950 orig 20001 30,1 2.6 <5 3.3 12.% ch <0.5 |
21 )
1982 CSIRD 22410 <1 0.37 0.29 n? 0.13
1900 orig 20123 7.6 1.7 a5 2 <0.5
sz cem0 | 22801 | | 74 0.33 2.4 .85 2.1 |
; ;
L | ‘ ! | . '

Note: Sample numbers with lstters, eg 20088a, indicate composite samples.
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Table 1 (ctd)
Year 1990 1992 1952 1990 1991 |200-1992 |290- 1992 }990-1992 {990-1992 1992
Set Number Au Au| AuRpt| AuAAS AuNAA Cu Pb Zn AS 2]
DMMR | csiRO DMMR | ANALAES {BECQUEREL B ANAILABS AND CBIRO- - = DMMR
990 orig 20124a 5.1 0.9 25 3 «<0.5
1992 CSIAD 22803 <1 6.9 0.33 0.34 0.19
1990 orig 20124b S 0.9 2.5 3 <05
1992 CSIRO 22412 <1 Q.92 0.23 1,32 0.2%
1990 ong 20125 5.8 0.5 0.5 ) <0.5
1992 CSIRG 22415 <1 0.6 0.48 17 0.2
1990 arig 201282 46 1.3 0.5 4 <0.5
1992 CSIRD 22416 <1 0.5 Q15 1 0.21
1990 ong 20126b 45 1.3 0.5 4 <0.5
1992 CSIRD 22806 <1 0.51 0.53 1.32 0.16

Note: Sample numbers with letters, eg 20088a, indicate composite samples.



APPENDIX 1
UWATER GEOCHEHMISTRY

SAMPLE DETAILS AND RESULTS
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ARTHUR RIVER PROJECT - 1331-92 WATER SAMPLRS

EL 43/89 - FOLLY SEEET

SAMPLE NUMBER 22410 DATE 24/02/1992 EL43/B0  MAP FOLLY
AMG COORDS. 366000 oE 5446300 ¥
VEGETATION NIXED FOREST
STREAN FLOW HODERATE CONTAMINATION BROK  ROADS
LEVEL _ AVERAGE WATER COLOUR  DARE RROWE
VIDTE _ 1.5n PE 0.00 .
DIRECTION  ©' DRAINAGE AREA 3.2 &?
GEOLOGY
QUTCROP FLOAT 60 % Basalt
20 % Quartzite
1 Ref Mo.20088 0 %
SAMPLE NUMBER 22411 DATE 24/02/1992  EL4Y/E4 ¥4 FOLLY
AKG COORDS. 305300 mE 5448500 ad
VEGETATIOR MIXED FOREST
STREAN FLOW HODERATE COKTAMINATION FEOE  NONE
LEYEL AVERAGE WATER COLOUR  CLEAR
¥IDTH 1.5 PE 0,00
BIBECTION ' DRATHAGE ARER 0.7 kn?
GROLOGY
QUTCROP FLGAT 0 ¥ Nsch
b % @tz frags
o percentages noted i % Kslt
SAMPLE WUMBER 22412 DATE 240271982 EL43/8%  MAP FOLLY
ANG COORDS. 365300 af 54491C0 aM
VEGETATION KIXED FOREST
STEEAN FLOW MOGERATE CORTAKINATIOR FPROM  RGADS
LEVEL AVEEAGE WATER COLCUR  CLEAR
WIDTH i.0m ‘ PE 0,00
DIRECTION ¢ DRAINAGE AREA 0.6 ge?
GROLOGY
QUTCRGD FLCAT &0 % Msch
200% gtz Trages
¥ Ref Fo. Zbigt . ef % ¥elg
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ARTHDR RIVER PROJECT - 1991-92 WATER SAMPLES

EL £3/8% - ROLLY SHEET
SAMPLE WUKEER 22413 DATE 24/02/1992  ELL3/8%  KAP FOLLY

4G COORDS. 3E4BO0 mE 5448300 zN

VEGETATICN WILED FOREST
STHRAN FLOW HODERATE CONTAMINATION FROX  KOKE
LEVEL AVERAGE WATER COLOUR
WIDTH . Ll.5a ROO0.00
DIRECTION 0O DEAINAGE AREA 0.4 in?
GEOLOGY
OUTCROP FLGAT 70 % Mslt
30% Gtz frage
g%

SAMPLE NUMBER 22414 DATE 24/02/13¢2  EL43/E3  ¥AP FOLLY

AKG COORDE, 364200 mE 5445500 ol

VEGETATION KIXED FOREST
STREAN FLOW HODERATE CORTAKINATION FROM  KONE
LEVEL AVERAGE ¥ATER COLOUR  VERY WEAL
VIDTE i.0e P 0.00
DIRECTION 0O DRAINAGE AREA (.} il
GEOLOGY
OUTCROP ' FLOAT 50 ¥ Qtz frags
i % ¥slt
I Ref ho, 20088 0 %

SAMPLE NUNEER 22418 DATE Z4/02/195¢  ZL43/ES  MAD FOLLY

A6 CGOEDS. 3G3B00 aE 3448300 ok

VEGETATION KIXED SQREST
STREAN FLOW HOEERATE CUNTAMIKATION PROM  RGADS
LEVEL EVERAGE WETER COLOUR  VERY WEAR
LE 1.n C R
LIRECTION O DRAZFAGE ARER  :.% kot
GROLOGY
OUTCRIE FLOAT 0% Meck
C K HE.‘
I Ref Ke. 20323 /N2 %' O 7 1.3

078018
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ARTHOR RTVER PROJRCT - 1991-92 WATER SANPLES

EL 43/89 - FOLLY SHEET

SANPLE WiMBER ‘22415 DATE 24/02/1952 EL43/8%  KAP FOLLY
AKG COORDS, 363400 B 5448800 oN
VEGETATION NIXED FOREST
STRRAN FLOW HOUERATE CONTANINATION FROM  ROADS
LEVEL AVERAGE VATER COLOUR  WEAE BROWN
¥IDTH - l.5e BY 0.00
DIRECTION & DRAINAGE 4REA 0.3 In?
GROLOGY :
OUTCROP FLOAT © % Mslt
0 % Hsch
X Ref Ko 20126 /¥c %'s 0 X @iz frags
SAKPLE NUMBER 2241% DATE 24/02/1982 EL43/8% ~ KAP FOLLY
AHG COOKDS. 563100 mE 5448400 o
VEGETATION WIXED FOREST
STREAN FLO¥ ¥ODERATE CGNTAMINATION FEON  KONE
LEVEL AVERAGE WATER COLOUR  WEAL BROWN
¥IDTH 2.0m PE 0,00
DIRECTION  0° DRAINAGE ARER 2.5 up?
GROLOGY
OUTCROP FLOAT 60 % Nslt
40 % Qte frags
0 x
SAKPLE NUMBER 22418 DATE 25/02/1992  EL43/89  MAD POLLY
A¥G COORDS. 362800 mr 5448300 uN
VEGETATICN ¥IXED FOREST
STEEAN FLOW ODERATE CONTAKIFATION FROM  NGNE
LEVEL " AVERAGE WATER COLOUR  VERT WEAL
¥I0TH i.0n P 6.5
DIRECTION ¢ _ TRAINAGE 4%BA 1.2 kn?
GRDLOGY
OUTCROP FLOET 0 X Ko Jescririicns
¢ %
¥ Ref Mo Z0080 ¢ %
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Page 4

ARTHDR RIVER PROJECT - 1991-92 WATER SANPLES

EL 43/89 - POLLY SHEET

SAMPLE NUMBER 22419 DATE 25/02/199%  EL43/R8 BAP FOLLY
AXG COORDS. 362100 mE 5447800 oR
VEGETATION KIZED FOREST
STREAK FLOW . HODERATE : CONTAKINATION FROM  NONE
LEVEL . AVERAGE WATER COLOUR  EROWK
¥IDTH . 1.08 M 6.00
DIRECTION 0 DRAINAGE AREA 1.0 ket
GROLOGY
{(HUTCROP. FLOAT 0 X ¥o Descripiions
b %
1 Ref No 20091 b X
SAMPLE FUMBER 22801 DATE 24/Qi/1992 EL43/89  MAP ROLLY
ANG COORDS. 265700 aE 544R100 ol
VEGETATION HILED FOREST
STREAN FLOW SLOW CONTAKINATION WEON  NOKE
LEVEL AVERAGE : WATER COLOUR  CLEAR
VIITE 1.0m PH  5.00
DIRECTION ¢ DRAINAGE AREA  0.F ket
GROLOGT
pUTCROP FLOAT 60 % Mphy pl gy
20 ¥ ¥phy dk gy banded
20 % Yozt
SAHPLE NU¥BER 22802 DATE 24/02/1992  EL43/84 EAP FOLLY
AKG COORDS. 385400 aE 5448500 ok
YEGETATION KIXED FOREST
STREAN FLOW SLéi CONTAKINATICN FROM  KOGNE
LEVEL AVERAGE VATER COLOUR  CLEAR
¥IDTH 1.0n B £.50
BIRECTION G TEAIRAGE LREL 0.2 it
GEOLOGY
QUTCRIP FLOAT 30 % ¥sia g3
5 % veice f
I 13
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ARTHUR RIVER PROJRCY - 1991-42 WATER SAMPLES

EL 43/8% - FOLLY SHEET

SAMPLE NUNBER 22803 DATE 24/02/1992 RLAI/ES  YAP FOLLY
ANG COORDS. 365400 nf 5¢49400 u¥
VEGETATTON ¥IXED FOREST
STREAN FLO¥W SLOW CONTAMIKATION FROM  ROADS
LEVEL AYERAGE WATER COLOUR  CLEAR
WIDTH - 1.0n PR T.00
DIRECTIOR  0' DEAIKAGE AREA 0.7 k'
GROLOGY
GUTCROP FLOAT &8 % Msla-phy gy
i % voles
0 %
SAMPLE NUXBER 22804 DATE 24/02/1832  EL43/89  MAP FOLLY
AMG COORDS. 364900 nE 5449500 o
VEGETATION KIIED FGREST
STREAN FLOW SLO¥ CONTAMINATION FROX  ROADS
LEVEL AVERAGE ¥ATER COLOUR  CLEAR
ViDTH 1.0a BE 7.0
DIRECTION  ©° DRAINAGE AREA 0.2 En?
GEOLOGY
QUTCEOP FLOAT 30 % Rtz pebblee cobbles
60 % Msia bk-gy
D % Mgst
SAMPLE NUMBER 22005 DATE 24708/1992 EL43/89  MAP FCLLY
AMG COCRDS, 354300 mE 5445500 eX
VEGETATION ¥IZED FOREST
STREAK FLOY SLOY¥ CONTAMTHATION FROM  NOXS
LEVEL AVERAGE WATER COLOUR  CLEAR
¥IOTH .50 PE - E.30
DIEECTION (' DRAINAGE AREL .4 &rf
GEOLOGY
(WTCRGP FLOAT 0 X% Spoy tandec

WY Qur
10 % Voiceniclast:

-3
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ARTHUE RTVER PROJRCT - 1991-92 WATER SAMPLES

EL 43/89 - FOLLY SHEET

SAHPLE NUMBBR 22308 DATE 24/02/1892  EL43/B3  KAP ROLLY
ANG COORDS, 363600 =B 5448800 z¥
VEGETATLON NIXED PORRST
STREAN FLOV SLOW CONTAKINATION FROK  ROADS
LEVEL  AVERAGE WATBR COLOUR  CLEAR
VIDTH 1.0n . P850
DIRBCTION - 0" DEAINAGE ARBA 0.1 ke’
GBOLOGY
0UTCROP FLOAT 50 % Sphy banded
50 % otz
0%
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03/07/1992
ARTHUR RIVER PROJECT
WATER GEOCHRMISTRY - 1981-92 SAMPLES - CSIRO ANALYSES
BL 1790, 30780 & 43/89% - FOLLY SHERT

SAMPLE r=---- ICPMS - RAY WATER ----- * «PDY - Preconcentrated- GF AAS  NAA  ICPAES LOCATION
NUMBER Cu ug/l Pb ug/l Cd wg/l Zn ug/l Cu ug/l Pb ug/l Cd ug/l As ug/l Auw ng/l In ug/l KL KAP

23410 -0.50  -0.50 -0.50

0.1 0.8 015 .20 0,15 -1.00 -10  43/89 FPOLLY
a1l -0.50  -0.50 -0.50 1.2¢  0.63  0.15 0,30 0,13 -1.00 -10 43/88 FOLLY
2412 -0.50 -0.50 D50 1,30 .92 0.23  0.40  0.21  -1.00 10 43/89 FOLLY
2413 -0.50 -0.50 -0.50 1.00 0.63 0.32 0,20 0.2 -1.00 -10  43/8% PROLLY
2414 -0.50  -0.50 0,50  L.OO 0N 045 -0.05  0.20 -1.00 =10 43789 FOLLY
22415 -0.50  -D.50 -0.50  L.T0 f.60 0048 -0.05 0,20 -1.00 -10  43/8% POLLY
adle -0.50 -0.50 -0.50 1.00 050 0.5 -0.05  0.31 -1.00  -10 43/BY FOLLY
anr o 0.50 -0.50 -0.50 1.0 0.6 045 0.35 0.36 -1.00 -10  43/83 FPOLLY
23418 -0.50 -0.50 -0.50 1.60 0.8 018 -0.05 0,21 -1.00 -10  43/89 POLLY
41 -5 -0.50 -0.50  L.PO 0,37 0,28 -0.05 013 -1.00 -10 43/8% FOLLY
2420 <050 -0.50 -0.%¢ 080 041 -0.05 -0.05 0,11 -1.00 -10 1/30  POLLY
a421  -0.50 -0.50 " -p.50  0.82  0.19  0.22  -0.05 0,17 -1.00 -10  30/50 POLLY
2422 -0.50 -0.50 -0.50 .78 085 0,13 -0.08  0.14  -1.00 -10 30490 FOLLY
22423 0.6 -0.50 -0.50 1.20 1.20  0.27 -0.05  0.22  -1.00 -10 1/90  FOLLY
22801  -0.50  0.65 -0.50 0.85 033 0.0 -0.05  0.10 TL.00 -10 43/88 FOLLY
se8ee  0.50 -0.5%0 -0.50 078 0,90 0.70 -0.05  0.1%  -1.00 -10  43/89 FOLLY
22808 -0.50 -0.50 -0.50 0.04 090 0,33 -0,05 0.1% -1.00 -10  43/89 FOLLY
az8ed  -0.50 -0.50  -0.50 0.2 0.80  0.2% -0.05 0,24 -1.00 -10 43/8% FOLLY
a280f  -0.50 -0.50 -0.50 1.7 1.00 0.60 -0.05 0.14 -1.00 -10 43/8% POLLY
22806 0.55 -0.50 -0.80 . 1.3z 051 053 -0.0% 0,16 -1.00 -10 43/83 POLLY
22807 -0.50 -0.50 -0.5¢  0.8% 047 0,14 -0.05 016 -1.00 -10 1/90  FOLLY
22808 -0.50 -0.80 -0.50 -0.50  0.8% 0,35 -0.05  0.16 -1.00 -10  30/%0 FOLLY
42809 0.50 -0.50 -0.50 -0.50 045 0.15  -0.08  0.17 -1.00 -10  30/90 FOLLY
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22704 - ROCKE CEIP  SLATE

078025
Jage !
ARTHUR RIVER PROJECT - EL 43/89
DESCRIPTIONS OF AESAYED ROCE SAWPLES - FOLLY SHEET
NUMBER  TTPE LITHCLOGY GESCRIFTN
22701 ROCE CKIP  SLATE Iyritic slaies anc lazinaied

silteranes, suthedrel iz
ennecrel hiogenic pyrite.

2270 ROCE ¢HIP STLTSTONE Laninated siltsiones.
Pyritic, Qtz rick layers
interbanded with silty
layers.

Black slates end leminated
siltstones. Pyritic. 3ample
taken on northern side of
fault.

22703 ROCE CHIP  SLATELLILINIIND

s [or 22703. Semple taken on
gouthern side of fauit.

23705  HOCE CRIP  ALTERED SLATE Zope of Alteration
(goechite/lincnite] and
Mineralization{pyritic)
Northern side of fault,

22708  ROCE CHIP  ALTERED SLATE As for 22705. Zouthern side
ef fasit,

28707 ROCE CHIF  SLATE Laginated siltstones and
black slates, ¥inor pyrite.

22708  ROCE CRIP  SLATE Biack slates, rarelr
pyritic.

LIIpT 1850



CLASSIC LABORATORIES

This Laboratory is regisiered by lhe National

‘ Association of Testing Authorities, Ausiralis. The
tesl(s) reporied herein have been periormed in

k BCCDIdance witn its terms of regisirauan. This

document shall np1 be reproguced excepl n full

Osman Place, Thebarton, South Australia 5031 ()?58()253

Telephone: (08) 416 5300 Facsimile: (08) 234 0321

D. Gardner

Number : 2AD0O622

reported : 10-MAR-15%2

Geopeko
PO Box 162
DEVONPORT
TAS 73210
FINATL ANALYSTS REPORT
Your Order No: 50081 gur Job
Samples received : 02-MAR-1992 Results
No. of samples : 29

Report comprises a cover sheet and pages 1 to 3

This report relates specifically to the samples

tested in so far as that

the samples as supplied are truly representative of the sample source.

Note:

If you have any enquiries please contact Miss Anne Reed quoting the

above job number.

Approved Signatory:

John Waters _
Laboratory Manager - Adelaide

Report Codes: Distribution Ccodes:

N.A. - Not Analysed. cC - Carbon Copy
L.N.R. - Listed But Not Received. EM - Electronic Media
I.S. - Insufficent Sample. MM - Magnetic Media

Amdel Laborataries Limited ACN. 009 076 555 Trading as: Classic Laboratories



IC1

.‘if:‘. CLASSIC LABORATORIES

C CLASSIC LABORATORIES
ANATYTICAL REPORT
l Sample Zn Au Avg
22701 86 <0.01
22702 34 <0.01
l 22703 40 <0.01
22704 30 <0.01
22705 84 <0.01
l 22706 15 <0.01
22707 35 <0.01
22708 ig 0.01
I Units ppm ppm
DL 2 0.01
l Scheme ICa FAl
1 SC CLASSIC LABORATORIES
ANALYTICAL REPORT
Sample Ag As Bi
22701 <1 i5 <5
22702 2 25 5
22703 <l 17 <5
22704 <1 25 <5
22705 <1 <3 <5
22706 1 35 5
22707 1 22 5
22708 1 9 5
Units PEm PPm ppm
DL 1 3 5
) Scheme IC1 ICc1

ANALYTICAL REPORT

Sample Fe
22701 26.9
22702 3.72
22703 4.14
22704 3.94
22705 9.95
22706 5.35
22707 3.18
22708 3.12
Units %

DL .01

Scheme ICl

Mn

670
390
145
110
560

80
220
210

Ppm

ic1

=
0

[oc B va N RN Vo B To B o B0 o]

<0.
<0.
<0,
<Q.
<0.
<0.
<Q.

0

Job: 2ZADOG22

0/N: 56081

Au Au Rpl Au 581

01
01
01
01
01
01
01
.01

ppm
.01
Fal

cd

<2
<2
<2
<2
<2
<2
<2
<2

ppm
IC1

Ni

25
11

45
22
13
14

ppm

IC1

Ppm
.01
FAl

Fb

<5
30
20
20
20
1240
35
30

Ppm

ICL

ppm
0.01
Fal

Job: 2AD0622

O/N: 50081

Cr

25
40
26
35

165
44
74
42

ppm

Ic1

Cu

50
24
22
16
24
32
10
12

ppm
2
ICl

Job: 2AD0622

O/N: 50081

P

1660
350
440
530

1040

1220
570
340

PPm
5
ICi

19
16
13
13
140
17
24
16

ppm

Ich



APPENDIX 3

PETROGRAPHY

075028



THIN SECTION DESCRIPTIONS FOR ROCKS FROM
THE ARTHUR METAMORPHIC COMPLEX
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Thin Section Descriptions.

Sample 20262 Quartz-sericite-chlorite schist (Fart SN 2 ’550) 30/90
Mineralogy: mineral percentage abundance

quartz 18

albite 20

sericite 20

chlorite 35

epidote 3

magnetite/hematite 2

sphene 2

Thin Section:
This sample is composed of xenoblastic porphyroblasts (0.5 - T mm
diameter) of plagioclase (albite/oligoclase) which commonly display albite

twinning, and are characterised by rotational trails of epidote, chlorite and
elongate quartz grains. The porphyroblastis occur in a strongly deformed
matrix of chlorite, sericite, quartz, epidote, sphene and minor

hematite/ magnetite.

The matrix retains evidence of a strong 517 cleavage which wraps
around plagioclase porphyroblasts, together with a later Sp crenulation
cleavage depicted by cross-cutting plates of chlorite and sericite. Pods of
quartz originally aligned parallel to 51 have been partially recrystallised
and enclose recrystallised sericite aggregates aligned parallel to Ss.

The relatively high abundances of quartz and sericite in this rock
are inconsistent with a basic volcanic or intrusive precursor unless it had
experienced significant silicification and potassic hydrothermal alteration.
It could also be a recrystallised metasediment (perhaps siltstone) although
I tend to favour it being an altered basic volcanic. An analysis of the Ti/Zr
value for rocks such as this would be useful for distinguishing between
altered metabasic rocks and metasediments. In general the metabasic rock
will retain its relatively high Ti/Zr value (ie. > 60). The relatively small
amount of epidote has probably resulted from the breakdown of detrital



calcic plagioclase during metamorphism under greenschist facies

conditions.

This sample has close textural similarities to 20271 although the
latter contains less chlorite, and more sericite and quartz.

Y]

P

0



Sample 20263 calc-silicate metasediment rrt SN 2i562,  3¢f90
Mineralogy: mineral percentage abundance

quartz 60

epidote 25

amphibole 5

sphene 8

chlorite 1

Fe-oxides 1

Thin Section:

The equigranular texture of this rock gives it a slightly igneous
appearance in hand specimen, but in thin section it comprises a
recrystallised aggregate of quartz, epidote, amphibole, chlorite, albite,

leucoxene after sphene and minor hematite.

The quartz aggregates have broadly polygonal boundaries with very
minor development of sutured margins. Scattered throughout the quartz-
rich and feldspar-poor matrix are abundant aggregates of prismatic
idioblastic epidote grains with subordinate prismatic crystals of amphibole
and minor chlorite. The prismatic amphibole crystals are weakly aligned
within the section and may describe a weak lineation. However, the
epidote crystals appear to occur in random orientations often cross-cutting
this direction.

The amphibole consists of purple-blue pleochroic cores typically
rimmed with pale-green actinolite. The low birefringence, strong
pleochroism and other optical features of these relict amphiboles are
consistent with themn being transitional compositions between actinolite
and the sodic amphibole glaucophane.

Amphiboles of this composition are relatively common from the
Arthur Metamorphic Complex. The partial retrogression to actinolite has
occurred in response to a change from peak (amphibolite facies) to
greenschist facies metamorphic conditions.

The epidote in this rock has a distinctive yellow-pink pleochroism
which is consistent with a relatively Mn-rich composition.



075033

The recrystallised mineralogy of this rock seems most consistent
with an impure calcareous metasediment which originally contained
appreciable quantities of quartz. This latter feature and the paucity of
feldspar is inconsistent with a basic volcanic composition. The absence of
sericite suggests a minimal pelitic component.
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Sample 20264 Quartz-chlorite-sericite schist = $M 2/5 70 30/90
Mineralogv: mineral percentage abundance
quartz 70
sericite 15
chlorite 13
magnetite/hematite 2

Thin Section:

This rock is composed of elongate aggregates of recrystallised quartz
typified by strain extinction and sutured margins. The quartz pods are
wrapped by strongly aligned sericite and chlorite which define the main 5;

| cleavage. The S7 cleavage has been partially translated by an oblique S

cleavage which has resulted in significant reorientation and
recrystallisation of sericite and chlorite.

Both the sericite and chlorite exhibit significant Fe-staining by
limonite probably precipitated by low temperature fluids migrating along
the cleavage. The reddish material filling cavities is hematite and limonite
possibly derived from remobilisation of Fe-oxides disseminated
throughout the rock.

This rock most likely represents a metamorphosed psammo-pelitic
sediment which last recrystallised under greenschist facies conditions. The
origin of the cavities is uncertain, and their xenoblastic form gives no
obvious clues of a specific porphyroblastic phase which has been
selectively removed by weathering.
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Sample 20265 Metadolerite part SN Qi52F //90
Mineralogy: mineral percentage abundance

plagioclase 64

actinolite 15

chlorite 10

epidote 8

magnetite 3

sphene <1

Thin Section:

This sample consists of abundant xenoblastic to subidioblastic

~ crystals of plagioclase (albite) typically 0.5 - 1.0 mm diameter, and

subordinate idioblastic porphyroblasts of magnetite (up to 0.5 mm) and
epidote in a matrix dominated by chlorite, actinolite and epidote with
accessory granular sphene.

The plagioclase grains contain abundant tiny inclusions of granular
epidote, with some chlorite and actinolite. The coarse idioblastic magnetite
grains appear to be quite late and cross-cut plagioclase-matrix boundaries.
The matrix chlorite and actinolite are weakly aligned to define a weak
foliation, but there are numerous cross-cutting elongate grains which
suggests some subsequent recrystallisation under low strain, possibly
contact metamorphic conditions. There are also some relatively coarse-
grained and randomly oriented chlorite and epidote grains in veins which
trend subparallel to the original foliation direction.

Elongate pods of quartz are also alighed in this orientation. The
pods also occasionally contain minor chlorite and hematite rimming
magnetite. The quartz has been recrystallised to aggregates of strained
grains which are elongate oblique to the trend of the elongation of the pod
itself reflecting a later recrystallisation event.

The pods are likely to have been original vesicles in a shallow
intrusive mafic rock, which were subsequently filled with silica.
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Sample 20266 Strained, carbonated and serpentinised ultramafic rock
parT SN 2527
Mineralogy: mineral percentage abundance
serpentine minerals 65
actinolite 15
carbonate 20
Cr-spinel trace

Thin Section:

This sample is a strongly sheared and altered ultramafic rock. Relict
patches of bastite probably after original orthopyroxene exhibit a network

- of fine magnetite which is a product of the alteration of orthopyroxene to

hydrated magnesian silicate. In addition, there are a few scattered grains of
Cr-spinel (probably chromite), which is a primary phase in the unaltered
peridotite. Shear zones separating residual phases are dominated by
fibrous actinolite, carbonate, veins of chrysotile and some clay minerals.

An ultramafic precursor is favoured rather than a mafic rock
because of the presence of bastite pseudomorphs and chrysotile veins. The
ultramafic rock could either be a cumulate rock which is genetically
related to mafic intrusives in the area, or it may represent a fragment of
oceanic lithospheric mantle. Both possibilities are consistent with them
being dismembered fragments of oceanic crust. However, further studies
of less altered material together with the associated sediments, and the
geochemistry of the associated basalts would be necessary to assess the
tectonic setting in which they were deposited.

f‘/90
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Sample 20267 Quartz-sericite-chlorite schist fart SN 21037 5-_
43(87

Mineralogy: mineral percentage abundance

quartz 92

sericite 5

magnetite/hematite 2

chlorite <1

tourmaline trace

Thin Section:

This sample consists of xenoblastic quartz grains (0.2 - 0.5 mm) with
sutured margins in a matrix of finer-grained quartz (0.01 mm)
characterised by granoblastic polygonal textures. Strongly aligned and
relatively widely separated trails of sericite (with minor chlorite) define a
cleavage through the rock. There is considerable limonite staining along
the cleavage planes. The finer-grained quartz occurs in close association
with the cleavage planes indicating that they represent the sites of greatest
recrystallisation and strain. ‘

Throughout the rock are distributed ghost lithic fragments which
consist of very fine-grained quartz, fine sericite and a higher modal
proportion of opaques (possibly fine magnetite). These ghost lithic
fragments are elongated in the cleavage plane and probably represent
relatively fine pelitic lithic fragments in an original quartz-rich sandstone.
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Sample 20268 Metadolerite
Mineralogy: mineral percentage abundance

plagioclase 50

actinolite 22

chlorite 13

epidote 10

sphene 3

biotite 2

Thin Section:

Abundant xenoblastic to subidioblastic grains of plagioclase (albite),
usually with simple twinning, are scattered through a matrix dominated
by actinolite, chlorite and finer-grained epidote. The larger amphibole
crystals have pale-green cores and dark green to blue-green pleochroic
rims.

The prismatic actinolite and platy chlorite aggregates display a weak
preferred orientation defining a weak cleavage. Randomly oriented platy
crystals of biotite and fine granular aggregates of sphene are disseminated
throughout the rock.

This rock most likely was a fine- to medium-grained andesitic to
basaltic shallow level intrusive which has subsequently recrystallised
under greenschist facies conditions. It has a very similar mineralogy,
composition and textural features to 20265 and they may well be the same

unit.
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Sample 20269 Amphibolite . SN £iF8L | hgns R, Quarly
~0(89

Mineralogy: mineral percentage abundance

plagioclase 40

amphibole 40

epidote 10

chlorite -5

quartz 3

sphene 2

pyrite trace

magnetite trace

Thin Section:

Subidioblastic porphyroblasts of plagioclase (0.2 - 0.5 mm) and
similar sized but less common porphyroblasts of epidote occur in a
strongly foliated and deformed matrix dominated by a blue-green to brown
amphibole, prismatic to granular epidote, chlorite, quartz and sphene.

The plagioclase porphyroblasts are strongly poikiloblastic with
abundant inclusions of fine prismatic epidote, amphibole and some
quartz. These inclusions are frequently arranged in curved trails defining a
strong rotational fabric, and indicating syn-deformational growth of the
plagioclase porphyroblasts. However, some of the epidote is clearly
replacing the plagioclase porphyroblasts due to the breakdown of the
relatively calcic plagioclase during the amphibolite to greenschist facies
retrogression.

Matrix amphibole and chlorite strongly wrap around the plagioclase
and epidote porphyroblasts, whereas the few relatively large magnetite
porphyroblasts appear to cut across the cleavage.

Patches rich in quartz with minor amphibole and epidote are
flattened parallel to the foliation and individual quartz grains in these
patches are elongate in the same orientation.

The blue-green to brown pleochroic amphibole has optical
properties similar to the amphibole in 20263 and is probably a relatively
sodic high-pressure amphibole.



078010

This rock is an amphibolite which has been partially retrogressed to
a greenschist facies assemblage. The original precursor was either a basic

volcanic or intrusive rock (dolerite).

Samples 20265 and 20268 have a similar mineralogy and
composition to 20269 but are less deformed. 20262 is a much more quartz-
and sericite-rich rock and has a closer affiniies with 20271 although it
contains more chlorite and less sericite.
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Sample 20270 Metabasalt/metadolerite 077 /507 43/39
Mineralogy: mineral percentage abundance
actinolite 35
plagioclase 35
epidote 10
chlorite 10
sphene 3
sericite 3
quartz 3
pyrite <1
magnetite <1
Vein:
quartz 80
epidote 20
Vein:
quartz 72
chlorite 25
actinolite 3

Thin Section:

Sparse subidioblastic phenocrysts of plagioclase (0.5 - 1.0 mm) have
been completely pseudomorphed by sericite and minor chlorite, whereas a
few relatively large (0.5 - 1.0 cm) patches of chlorite appear to be
pseudomorphs after original ferromagnesian phases (possibly
clinopyroxene). These occur in a very weakly foliated matrix of actinolitic
amphibole, chlorite, fine granular epidote and interstitial plagioclase with
dispersed granules of sphene and minor patches of quartz. A few relatively
coarse crystals (0.3 - 0.5 mm) of pyrite are scattered throughout the matrix.

The thin section examined is transected by two quartz-rich veins,
one in which elongate quartz grains and prismatic epidote crystals are
strongly aligned perpendicular to the vein walls and parallel to the weak
cleavage. In the other vein, the quartz and chlorite is xenoblastic and
exhibits no preferred orientation.

This rock has a basic composition and was originally probably a
sparsely porphyritic fine-grained dyke rock or an extrusive. The presence
of sericite and pyrite indicates some weak hydrothermal alteration.
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Sample 20271 Quartz-sericite schist Pact S
Mineralogy: mineral percentage abundance
quartz 50
sericite 40
epidote 7
sphene 2
magnetite 1

Thin Section:

This rock consists of alternating relatively quartz-rich and sericite-
rich layers which exhibit a moderate to strong S foliation which has been
refolded (Sp) producing a cross-cutting crenulation cleavage. Quartz-rich
pods are composed of slightly elongate strained quartz crystals with
sutured margins, and small amounts of sericite, sphene and magnetite.
The sericite-rich bands also contain the bulk of the epidote, sphene and
magnetite with minor dispersed aggregates of quartz grains.

This sample has closest similarities to 20262 with respect to textures
and metamorphic history, although it contains much higher modal
sericite and less chlorite. The very high sericite content combined with the
presence of epidote, and absence of chlorite and albite is unusual, and
suggests a peculiar very potassic whole-rock composition. This probably
indicates some pre-deformation silicification and potassic hydrothermal
alteration, possibly of a silicic volcanic.
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