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ltorthweSt. of the vlllaqe•• deposit of copper
va. pro5peCted in the 1920'.. 1'he pr:1nc::lpal working here
is held by the Hinops GroUP. but. thero are several small
workings in the area held by 'l'aS1ll1nex. '4'hey cons1at of
drlwa. shaft. and coateans in barren ground for the most.
part.. Two appear to have INClCes.flJ1ly interaec:t.ed lodes,
WI the dumps were found to contain some P¥titUerou. quartz
l:U1.d one, the "Blue Lode" shown in the work.1.ng1il plan,
CQDt.1ned II small l.VJX)unt of ll'lI11ach1t...sta1ned go.san.
Ne1ther qroup of work1nqs is accessible.

The Blue Lode workings 1UWe been driven a1orI.g
a pyrit.1ferous quart.z vein in breaciated slate. Sl1cken­
sided blue fault ,ouge is preasent on the dumps, suqgestin9
that. the lode is fault. I i;.laced. The width of the lode
is probably only .. few 1nCbes j udginq by the amount of
lode material on t.he dUll9il, and there appears to be little
prospec:1: of an econom1a copper occurrence being: found here.

It. 1s of interest to note that 1dent1aal ll\1neral­
bation is found at the Copper Queen~, on the Blythe
River near Wlvenhoe.

Pyrite is Widespread throtaqhout. the homfelses
in the southWle8t.em corner of the proepec::t.. It occurs
prinCipally .. vein1et.. in the roak, a1t.hcNgh one floater
of maasive pyrite vaa found close to peg S, ES. '1'b.18
was also the aite of • relatively high soil copper
determinat.ion, viz: 200 ppIl1.

GEOCIftqcMt ANI? l:WiIWfZS iJlRV.m
Maqnet:omet:er .read1nqs 'IMte taJcen every f.1f'ty f~

on tr_uses situeted at: two hundred feet intervals along
t.l).e buel1."1.e. (See appendix for sit.uat.ion of the baseline).
No appreciable instrument or diurnal drift was observed
during the survey, and the readinqs are ebown in plan and
profile forma in the appendix of this report.

Soil samples ",.... taken every 100 feet on
alternate traverses (i.e. 400 feet. apart.) Results
considered to be anomalous and near-&nOlllII.lou8 are shown.
while the laboratory lIlheotll U'e included for the rest of
the det.e..~ationa. '1'be -SO;//'"" fraction of each s""'Ilple vas
analysed for copper only.
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14algnet.1c survey of the Natone,
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Iron ore DepoSit.lI, North ",estern
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CARGO
~~ SUPERINTENDENfS~~

co. (A/SIA.) PTY. LTD.

Telegra.ms and Cables:

''Visor'',. Sydney

Telephones:~

Sll:lIIa
~

241 110S €tttificatio n K7o-780

Scottish House,
19 BRIDGE ST.,
SYDNEY. 2000

QCbiss iss to ~ttttf!' that we did analY84 thellncle_ntioned,

Hall Relph 6. Associates
36 Clarance Street,
S .y D N E Y. 2000

SUBJECT: FOUR HUNDliED (400) SOIL SAM1'LES received in our Registered
Laboratory on 2.6. 6; 1970 for the purpose of analyll1na.

ANALYSIS: Cu only by Atomic Absorption SpectXoscoPY oaminus 80 _sh
fraction. Limit of detection 2 ppm.

FINDINGS: Results of our determinAtions are 4. under:

SAMPLE NO. Cu

.i£!!!
SAMPLE NO. Cu

.i£!!!

16 - CN 30
EN 125
GN 80
IN 60
KN 50
MN 45
ON 40
QN 45 -
SN 50
!,Ey ?~

\<IN
. 35-

TN 190
AS 30
CS 35
ES 45
as 50
IS 65
KS 85
IdS 100
os 20
ANN SO
CNN 40
KNN 45
GNl' 85

SAMPLE NO. Cu
.eR!!!

12 - EN 130
GN ISO
IN 95
I<N 120
MN 60
ON 60
QN 95
SN 19S
UN 80

~. WN__~~
YN 8S

12c - ANN 65
ONN 65
ENN 5S
AS 80
CS 8S
ES 70
as 70
IS 65
l<S 75
MS 50
OS 30

16 - AN so

............. " ..• , , N., _./- .

For
CARGO SUPERINTENDENTS CO. (A/SIA.) PTY. LTD.

/'- ..rh., .... ..< ~.. """"'<
~r.~ ."'-' ~

85
125

10
5

10

160
180
115
170

.,.""""

US
90
20
50
35
50
40

160
170
200
60

150
115

4 .. UN
\;1l

AS
OS
ES

a - AN
CN
EN
GN

SAMPLE NO. Cu
.eR!!!

0- AN 5
Cn 5
EN 5
GN 105
IN 90
KN70
MN 100
ON 125
QN 100
8N

e
65

UN .•. ..'-605" •. ~... -
Wit·· 85' ....

MN
AS 5 ON
as <2 QN

4. AN 10 8M
. CN 30 UN

EN 60 UN
GN 55 AS
IN SO CS
KN 95 is
MN 125 as
g: ;~ 12. AN

CN
SN lhis laJQtory is Regisfered by the

National Auoeiatfbn of Testing Authoritln.
Australia. . The tests repOrted herein ha!k
been performed .in accordance with its

_:::,:~s: of regis.tration.

...................... ···········"'.IJ~~~l~".;,,;;;.
A B ,4 C I



CARGO SUPERINTENDENTS CO. (A/SIA.) PTY. LTD.

•

SHEET 'lW0 ATTACHING 1'0 AND FOllHING
PART OF CUnnCAm K70- 780

SAMPLE NO. Cu SAMPLE NO. Cu SAMPLE NO. Cu SAMPLE NO. Cu
~ .EE!! RI!!! RI!!!

16 - INN 80 28 - IS 20 36 - US 60 70 - CS 30
lOOl 70 ItS 30 S 75 ES 30

20- 50 95 YS 50 FS 35

CN 50 OS 90 ASS 40 GS 100

N 55 QS 70 CSS 65 74 - 74 30
GN 90 SS 60 ESS SO AN 20
IN 45 US 45 GSS 55 BN 10

50 ,"S 65 ISS 55 CN 15
lSO YS 50 ItSS 65 IlN 30

ON 35 ASS 60
40- 45 25

N 60 CSS 45
C 60 FN 30

SN 60 ESS 65 EN 50 GN 60
UN 65 GS 95

GN 45 IN 45
55 ISS 55

IN 55 lQl 40
YN 40 KSS 75

lQl 40 MN 40
ANN 40 60

~JN 65 ON SO
CNN 80 OSS 80 0, 70 QN 50
ENN 90 S 70

N 50 SN 40
AS 45 SSS 55

SI, 45 UN 50
CS 40 US 55

UN 50 \IN 50
ES 95 32 - AN 20 40 YN 30
GS 50 CN 30 CS 50 AS 10
IS 30 I 3 ES 55 BS 20
KS 45 GN 60 GS 50 CS 10
MS 60 10 IS 50 DS 15
OS 110 CS 5 60 ES 20
S 160 ES 60 65 FS 25

SS 75 GS 30 OS 6 GS 60
US 40 IS 20 S 70 78 - 78 30'5 25 ItS 40 SS 65 115

24 - AN 65 HS 45 US 70 BN 0.23~

CN
45

30
40 S YS 60 EN 25

GN 50 S 0 S 65 PH 5
IN 70 US 40

44- 35 GN 5
70 'S 65

CN 45 IN 2
55 Y5 40

EN 45 lQl 20
ON 50 S 25

Q '0 sample MN 20
No sample CS 50 :rn 55 ON 25

SN 60 S 30
50 35

UN 185 GSS 45
1111 50 SN 35

115 I S 25
YN 40 UN 50

AS 45 KSS 30 \IN 55
CS 50 5 30 48- 40 YN 55

55 OSS 30 EN 45 AS 60• SS 40 GN 35GS 40 BS 30
IS 10 5SS 30 :rn 45 CS 95
KS 10 36 - 70 lQl 50 DS 15

CN 55 MN 30 ES 15
28 - 100

CN 180 EN 70 70 - 2 FS <2

EN 70 AS 55 BN 3 82 - 82 15
GN 40 CS 50 CN 3 AN 5
:rn 120 ES 50 DN(l) 60 25
lQl 115 GS 80 DN(2) 20 CN 5
MN 135 IS 65 EN 45 DN 5
ON 125 KS 50 PH 70 EN 5
AS 110 HS 50 GN 50 PH 5
CS 75 OS 60 IN 35 GN 10
ES 110 Q5 65 AS 35 IN 25
GS 10 55 50 BS 95 lQl 15
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S~T '1'IDlIE A'l'TACRING 'to AND FOlUafiO
PART or CautnCA1'I K7o-780

25
10
15

30
30
10
15
20
60

..:is
30
20
4S
SO
20
10
10
1S
15
3
5

55
25
20
30
30
35
40
50
50
30
'25
65

66 - E$
F$
GS

90 .. 90
AN
JIl!l
CN
I)N

EN
111I..
GR.
Dl
IQl
!lIN
AS
B$

CS
DS
ES
FS
GS

94 - 94
lIN
JIl!l
eN
DN
EN
FN
(J<l

AS
BS

, '~""''e'!!',,"'
DS

15
5

20
20 .
35
35
30

5
15

5
10
55
60
5

75
5

20
9lJ
60
15

5
30
20

120
80
50
40
SO
60
5

10

DS

82-MH
Obi
QN
SN
UN
'iON
'iN
AS
as
CS

BS
FS
as

86 - 86
AN
BN
CN
!IN.
EN
PN
aN
IN
KN
MN
ON
QN
SN
UN
AS
llS
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36-38 CLARENCE STREET.
SYDNEY,2000,AUSTRALIA

TEL 29-56:l1

6th April, 1971.

NAT ONE

INTRODUCTION

•

•

Reference is made to Hall, Relph & Associates report
dated 18th February, 1971. Geochemical determinations for the
samples collected from the percussion drill holes at the Natone
copper prospect are to hand. Analysts reports are included in
the appendix, together with information on the numbering system
applicable to the results. .

CONCLUSION

Of the four major geochemical soil anomalies drilled, only
one appears to warrant further investigation. Percussion hole
numbers 15, 13 and 12 located in the vicinity of the soil anomaly
centred at 2KN show numerous copper values of over 600ppm. These
values were obtained from the soil cover, as the water table
prevented drilling below 30 feet. The soil cover in this area
contains a considerable percentage of fine white mica (illite)
which may be derived from hydrothermally altered bedrock.

Other percussion holes show isolated high copper values in
the soil of up to 675ppm but there appears to be no trend in the
distribution of higher values and no apparent increase in copper
values at depth.

RECOMMENDATIONS

It is recommended that a limited exploratory diamond drilling
programme be carried out in the area of the geochemical soil
anomaly centred at 2KN. The aims of the investigation are:-

1. To detect any hydrothermal alteration in the bedrock which
may:be associated with the emplacement of an ore body.

2. To delineate any trend in the distribution of copper values
at depth.

r - -
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Suggested diamond drilltng programme

Hole No Co-ordinates Bearing Declination Depth

1 1. SIN 2900 600 150'

2 1.5MN 1000 600 150'

Geophysical Induced Potential me~hod of investigat.ion is
considered to be of little interpretative value in this area in
view of the widespread distribution of disseminated pyrite.

COST ESTIMATES

•
Diamond drilling operations
Geological supervision, core logging
report compilation etc.
Assay costs
Accommodation, fares etc.

Total

$3,000

500
200
200

$3,900

•
HALL, RELPH & ASSOCIATES PTY. LTD.

"/ .'.~ \'
/)") ,[VfX)d ,0. Ie......... . . ~.,

JP:pa
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APPENDIX 1

PERCUSSION DRILLING PROGRAMME
NATONE

SAMPLE NO. HOLE NO. DEPTH in feet

A151 15 0'- 5'
A152 15 5'-10'
A153 15 10'-15'
A154 15 15'-20'
A155 14 0'- 5'
A156 14 5'-10'
A15? 14 10'-15'
A158 14 15'-20'
A159 14 20'-25'

• A160 14 25'-28'
A161 13 0'- 5'
A162 13 5' -10'
A163 13 10'-15'
Al64 13 15' -20'
A165 13 20'-25'
Al66 13 25' -30'
A16? 12 0'- 5'
Al68 12 5'_10'
A169 12 10'-15'
Al?O 12 15'-20'
Al?l 12 20'-25'
Al72 12 25'-30'
Al?3 1 0'- 5'
Al74 1 5'-10'
Al75 1 10'-15'
Al?6 1 15'-20'
AI?? 1 20'-25'
Al?8 1 25'-30'• Al79 1 30' -35'
AlBO 1 35'-40'
A181 1 40'-45'
A182 1 45' -50'
AlB3 I 50'-55'
Al84 1 55'-60'
A185 3 0'- 5'
A186 3 5'_10'
A18? 3 10'-15'
A188 3 15'-20'
A189 3 20'-25'
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~~ A190 3 25'-30'

A191 3 30' - 35'
A192 3 35'-40'
A193 3 40'-45'
A194 3 45'-50'
A195 3 50'-55'
A196 3 55'-60'
A197 3 60'-65'
A198 3 65'-70'
A199 3 70'-75'
A200 3 75'-77'
1705 4 0'- 5'
1706 4 5'-10'
1707 4 10'-15'
1708 4 15' - 20 '
1709 4 20'-25'
1710 4 25'-30'
1711 4 30' - 35'• 1712 4 35'-40'
1713 4 40'-45'
1714 4 45' -50'
1715 4 55'-60'
1716 4 60'-65'
1717 4 65'-70'
1718 4 70'-75'
1719 4 75'-80'
1720 7 0'- 5'
1721 7 5'-10'
1722 7 10'-15'
1723 7 15'-20'
1724 7 20'-25'
1725 7 25' -30'
1726 7 30' - 35'
1727 5 0'- 5'
1728 5 5'-10'
1729 6 0'- 5'

• 1730 6 5'-10'
1731 6 10'-15'

I" 1732 6 15'-17'
1733 2 0'_ 5'
1734 2 5'-10'
1735 2 10'-15'
1736 2 15'-20'
1737 2 20'-25'
1738 2 25' - 30 '
1739 2 30' -35'
1740 2 35'-40'
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1741 2 40'-45'
1742 2 45'-50'
1743 2 50'-55'
1744 2 55'-60'
1745 2 60'-65'
1746 8 0'- 5'
1747 8 5'-10'
1748 8 10'-15'
1749 8 15 '-20'
1750 8 20' - 25'
1751 8 25 '-30'
1752 8 30' -35'• 1753 9 0'- 5'
1754 9 5'-10'
1755 9 10'_15'
1756 9 15'-20'
1757 9 20'-25'
1758 9 25'-30'
1759 9 30'-35'
1760 10 0'- 5'
1761 10 5'_10'
1762 10 10'-15'
1763 10 15'-20'
1764 10 20'-25'
1765 10 25' -30'
1766 11 0'- 5'
1767 11 5'-10'
1768 11 10'-15'
1769 11 15'-20'
1770 11 20'-25'

• 1771 11 25'-30'
1772 11 30' -35'
1773 4 50'-55'
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APPLICANT:

SUBJECT:

Hall Relph & Associates Pty. Ltd.,
36-38 Clarence Street,
S Y D N E Y. 2000

( Attention: Hr.G.Ho11and )

One Hundred and l\·>cnty ( 120 ) Soil Samples received
in our Registered Laboratory on 5.2.1971 for the
purpose of analysing.

Tested by Atomic Absorption Spectro!fhotornetry IANALYSIS:

II
FINDINGS: Results of our determinations are as under:

.,AHPLE NO eu f SAHPLE NO Cu SAHPLE NO eu SAHPLE NO Cu SMIPLE NO Cu Ij
IIA 151 625 A 181 160 1715 150 1745 115 2 X U!\11ARKED

152 725 182 155 1716 145 1746-' 235 SAHPLES :,
153 205 I 183 115 1717 110 1747 240 A 110 !I154 230 JJjf.t.. 120 1718 140 1748 370 B 80 h---155 155 185 160 1719 130 1749' 250

of Detect ion!!156 65 186 170 1720 250 1750 315 Limit
fd 157 100 187 19(i 1721 275 1751 405 = 5 ppm

158 Hissing188 255 1722 650 1752 380
159 80 189 215 -, 1723 90 1753 110
160 130 190 175 1724 240 1754 90

-161 - 190 191 190 1725 200 1755 85
162 275 7'192 170 1726 310 1756 'I 65

,'7) 163 550 193 195 _1-727 100 1757 60
164 675 194 210 ' 1728 95 1158 70
165 600 195 195 "1729 310 1759 ~ 75
166 80 196 145 1 1730 220 1760 295

167 525 197 125 > 1731 255 1761 190 -::?'~~ ..... ' ~-.0) 168 650, 198 180 _J732 220 1762 150 \ ROE I;; ED;169 220 199 155 1733 200 1763 100 ;I
170 Hissing?{)D_ 130 1734 240 1764 ! c 130

22FEB'971 ;'171 80 1705 155 1735 295 1765.. 110
172 75 1706 675 1736 350 1766 190 .. j-173 . 190 1707 240 1737 365 1767 125 ~, ,l\Ans d. ............... .
174 600 1708 270 ).1738 300 1768 . 75

I 175 240' ,'1709 275 1739 190 1769 iI 60
'~=:----'\"

176 250 1710 255 1740 130 1770 80
177 270 1711 165 1741 175 1771 80
118 155 1712 155 1742 160 1772- 80
179 170 1713 165 1743 130 I,-r 1773 230
180 165 1714 145 1744 110 ~, ·bultIi,-

SYDNEY "
19th February ,1971. ~~I( - ~vt~~'--t

Tni, lab",,,tory it RB,;,J".,cd by t".
N~t;onal Ass:c,,,,'icn of II!"ll";) A..,lhoritief,
Adlfdi'!l. 7he t..~t, rfp.;orle..i herein rhlve

beltn perfofiT,ed ;n ;l'~Qrjdnce w;,n in
terms d te9;Hralioll.

For
CARGO SUPERINTENDENTS CO, (A/SIA.) PTY. LTD,

u.u :~(~t1~:~,:::....
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( r,~ GEO!v1!N LABORATORIES f1EPORT and SHEET No.
,.S i(f. >;.'4" I""'......, SYDNEY - DARWIN - KALGOQRLIE _. PERTHg.(IOOfI'''. 12964/1.-
Analyst R.T. I I J,

ISample No. Cu i
,

A 151 450

S2 500

S3 2i,0

54 290
" --

61 I 240 I

62 S~l{ I

• 63 I :;30

'.64 470

6S 420

6() 33
,~ I II'·: 'r I': p ....Ji\L

I I
,

i ! i
~:;' U\:·~,).'\F·;D ... "~"l I . I,.1~~.r ,

67 ! ,
370 •

68 450 !'

69 240

71 86

172 82

I

I

All results In parts per mllhon unless otherWise stated.
- not requested T/F to follow X below limit of detection SIP sent previously I.S. insufficient sample SNR sample not received

These results are authenliC only when accompanied by cover sheet signed by the registered NATA signatory,
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BY

HALL, RELPH & ASSOCIATES PTY. LTD.

21st December, .1970.
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Introduction

NATONE

•

•

Within the south western portion of the Natone prospect
a number of anomalous copper zones have been outlined by a soil
geochemical programme. Field examination of the prospect shows
each of the major anomalies to have similar petrological
characteristics •

An anomalous copper zone outlined in the north eastern
section of the geochemical survey area coincides with the mine
dumps of Rutherfords copper prospect.

Geochemical Anomalies

The geochemical anomalies are depicted in contour form on
the grid plan in the A~endiX.

1.1 Anomaly "A" is centred at 10,DN where copper values of
between 250ppm to 275ppm are obtained. Values greater than
200ppm extend over an area of approximately 40,000 square feet.
This anomaly is one of the most concentrated and most extensive
within the area enclosed by the geochemical survey. The anomaly
is topographically located on a hill. Soil cover in the area
is thin and intermittent outcrop reveals a series of hornfelsic
rocks which range from the light grey quartz - rich variety to
the darker cordierite/magnetite - rich variety. A lamprolm~re

dyke crops out in the northern part of the anomaly. Iron sulphide
mineralisation occurs as fine disseminations aligned alon9 vein­
lets at random disposition within the hornfelsec rocks.

1. 2 Anomaly "B" iso=ntred at 7,es where copper values of between
225ppm to 250ppm occur. Values greater than 200ppm extend over
an area of approximately 25,000 square feet. This anomalyis
situated about 500 feet south of the centre of anomaly "A". The
two anomalies are separated by an area of lower geochemical
values (125ppm eu to 175ppm eu) associated wi~h outcropping
granite. The anomaly is of particular interest as it coincides
with a north - south trending magnetiC anomaly. Grey and black
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hornfelsic rocks outcropping in the area contain small irregular
veinlets of iron sulphide mineralisation.

1.3 Smaller anomalies are located west of anomaly "B" at 6BN
(anomaly "e") and east of anomaly "B" at 9FS (anomaly "D").

Each contains copper values of between 200ppm to 250ppm over an
area of about 10,000 square feet. Surface outcrop is poor in
these areas.

1. 4 Anomaly "E" is located at 4, ZNN and extends outside the area
enclosed by the geochemical soil survey. Copper values of
between 250ppm to 275ppm occur within the anomalous zone while
values greater than 200ppm extend over an area of at least
40,000 square feet. The anomaly is located in an area of positive
topographical relief where the soil cover is thin. Dark grey
and black hornfelsic rocks outcrop in the 'area and contain
occasional fine disseminations of iron sulphide mineralisation.

1.5 Anomaly "F" contains lQWer copper values than those
encountered within the other anomalies of the area. The anomaly
is centred at approximately 3KN and the distribution of anomalous
copper values assumes a circular shape. Copper values ranging
from 200ppm to 225ppm extend over an area of about 12,000 square
feet. The soil cover is thin and the anomaly is topographically
associated with an area of positive relief. Interbedded quartz
rich and cordierite - rich hornfelsic rocks outcropping in the
area contain fine disseminations of iron sulphide mineralisation.

Conclusions

i) All of the copper anomalies within the south - western
section of the prospect, as outlined by the geochemical soil
survey, are situated in areas of thin soil cover and are associated
with outcropping hornfelsic rocks.

ii) The hornfelsic rocks contain fine veinlets and disseminations
of iron sulphide mineralisation.

iii) The two largest and most concentrated anomalies Le. "A" and
"E" are topographically associated with hilltops. Lowlands
situated between these anomalies are characterised by low copper
values.

'Recommendations

The mineral potential 6i the south western portion of the
prospect as indicated by a geochemical soil survey suggests that
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exploratory percussion drilling should be undertaken. The
purpose of the drilling programme is three-fold.

1. To evaluate the significance of anomalous copper zones.
2. To delineate any trend in the localisation of sub­

surface mineralisation.
3. To detect any hydrothermal alteration which may be

associated with the emplacement of an ore body.

Suggested percussion drilling programme

Hole No. Co-ordinates Bearing Declination Depth

1 10DN Vertical 60'

2 10EN 1500 60° 80'

3 !lCN 2700 600 80'

4 9CN 030° 60° 80'

5 6CS Vertical 60'

6 7DS 2700 60° 80'

7 5BS 90° 60° 80'

8 4ANN Vertical 60'

9 4BNN 150° 60° 80'

10 5ZN 2700 60°. 80'

11 3ZN 300 60° 80'

12 2I<N Vertical 60'

13 2LN 1500 60° 80'

14 3JN 270° 600 80'

15 1JN 30° 600 BO'

No further investigation of Rutherfords copper prospect is

warranted at this stage.

If the results obtained from the exploratory drilling
programme prove to be encouraging then further exploration should
include the extending of the geochemical soil sampling north
of FNN and west of -4 with a view to delineating any other
drilling targets.
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Cost Estimates

- 4 -

Percussion drilling • • • $1,000

Geological supervision • • • • • • $ 900

Assaying costs • • • • • • $ 200

Fares, Accomodation etc • • • • • • • $ 200

Total $2,300

•
HALL, RELPH & ASSOCIATES PTY. LTD.

d/~~,~,~.

•
•

JP:pa



OCtober 23, 1970

I
• RESUIIl'S OF Gmoc::HEt1ICAL AND MAGNE'I'OHE'I'ER

SURVEYS, NA'I'ONE PROS1'EC'I'

The computer-plotted results of the above surveys have now been
made available by Data Analysis pty. Ltd.'

AS pointed out in our earlier report, the analysis was
instituted to delineate trend directions for induced polaris­
ation survey. The analysis failed to indicate any definite
trends which could be used with confidence in planninq an
induced polarisation survey, and our recotmlendation now extends
to percussion drlllinq rather than IP survey.

OUr Mr. Holland will be in 'I'asmania shortly, and will arrange
a percussion drilling programme at that time. We wil~ forward
a cOpy of the results of the computer analysis as soon as they
have been properly drafted.

; .

HALLj:i RELPH & ASSOCIATES P'n. &b.
~
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J.. ba.e line 1. to be pegged out as shown in the aocomp&l'l7ing
map. Pegs at 100' intervals. ~he bearing of this base line
is (approx1lll.ately) 0500 magnetio.

Lines at right angles are to be oleared and pegged at 200'
intervals along the base l1ne. Pegs on the•• 11ne. are to be
at 100' intervals. The anas to be pegged are shown in the
aooompanying map. Seleet the most westerly peg on the base
line (in the granite) and label it O. Then nWllber the peg.
in a northeasterly d1reot10n O. 1, 2, 3, 4, 5, 6, 7 eto.

•
'egs to the lforth w.st of the base line are to o. lettered
AN, BI, ON, ttc. while those to the South east are to be
lettered AS, BS, CSt DB eto. So a8 .ach peg w111 ha.... a
oo-ordinate letter and nUlllber for examplel 8DNor 12HS •

Soil samples are to be taken on eaoh .eoond line that is.
400 teet apart in a Northeast to Southwest direct10n and to
be 100' apart.

Some samples will 00...iOU81y lie on roads on in oreeks eto.,
if possible a sample should oe taken nearb1 and lts
co-ordinates roughly tapped in. If the d1stanoe i. within
50' of another sample no sample nead Oe taken.

A small area 18 shown on the aaoollpanyin6 map where
samples are required a.t 50' intervals.

Magnetometer readings are to be taken at 50' lnte1"9'a18 on
the 200 t lines.
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Flemington Street, Frewville. South Australia 5063
Phone 791662, telex AA82520

Please address aU correspof'dence 10the Director

In replyquote~iP 3/493/0

24 June. 1971

General Manager.
Tasminex N.L.
P.O. Box 1244,
LAUNCESTON • TAG 7250

REPORT ~,p 5276/71

Letter dated 31/5/71

IDENTIFICATION:
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CHEMISTRY AND MINERALOGY OF FIVE SAl-1PLEB

1. INTRODUCTION

This report: is concerned with the invElstigation of five sam­
ples submitted to Amdal by 'l'asminex N .L. for both chemical and
mineralogical work. The chemical work consisted of scanning
each sample for 39 elements and the analytical results are pre­
sented in Table 1. The mineralogical work involved the ident­
ification of the chief mineral constituents of each sample and
in particular, the examination of four of the samples for ~le

presence of rutile and hematite.

• 2 • PROCEDURE
1/

•

The element scans were made by means of emission spectro­
scopy.

For the mineralogical investigation. a -36+100 mesh fraction
of the crushed sample was sieved out, \lIashed. and then separated
in T.B.E. (e.g. 2.9). The resulting heavy and light fractions
were examined in oils and in air by transmitted anI reflected
light microscopy respectively. The +36 and -100 composite frac­
tions were also examined similarly.

Three X-ray diffraction powder photographs were prepared for
the purpose of confirming mineral identifications made by optical
methods •

3 • RESULTS

2~'L....S1'.",mistI",!

Table 1 lists the data determined by the emission spectrograph
scans for 39 elements in each sample. Most of the elements in
each case were either not detected or showed only background val­
ues. However, each sample showed relatively high values for some
elements and brief comments on these values follow.

Sample 1 is rich in iron, containing more than 10% (the upper
detection limit for this method). The titanium content (SOOO ppm)
could be considered as moderately high, but it falls far below the
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level of economic interest. Similarly, the zirconium content
(4000 ppm) is anomalous, but it is far below an economic level.
The only otller element which is present in significant amount
is tungsten, which at 500 ppm is worthy of note. Manganese,
at 400 ppm, is of doubtful significance due to the high iron
content and the frequent: isomorphous substitution of Mn for Fe
in minerals.

Sample 2 is the most interesting of all five samples. The
copper and lead concentrations, both 800 ppm. while not of an
economic level, ml1st certainly be considered as above background
for any normal rock. Similarly, the cobalt (500 ppm) and bis­
muth (1500 ppm) are anomalous. Perhaps the most striking chem-

.ica1 feature of thio sample is the abundance of arsenic, which
amounts to more than 10,000 ppm (1%, the upper detection limit).

The sample is also rich in iron and contains appreciabll!J
though not very significant amounts of titanium and zirconium.
Another unusual feature of this sample is the relatively high
concentrations of the rare earth elements covered in the scan
(Y, La. Ce).

The element scans of the other three samples revealed lit­
tle of interest. Sample 3 is relatively rich (in comparison
to the other samples) in manganese and is the only san!?1>' in
which barium was detected. Sample 8 contains 200 ppm of arsenie
which may be of significance.

3.2 Mineralggy

• Sample 1 : About half of the -36+100 mesh fraction of this
sample is heavier than T.B.E. Thi.s heavy fraction is VSJ:y
largely hematite. ~le hematite is of the specular variety,
many grains showing a clearly micaceous habit. The min~ral is
blo~l red in colour and has an adamantine lustre in ref~cted
light. An X-ray diffraction photograph of this material con­
firmed its identity and failed to show any trace of rutile or
ilmenite. The titanium revealed by the analysis probably oc­
curs in eo1id solution in the hematite. No zircon ~~s seen to
~ccount for the 4000 ppm zirconium, Which is a little surprising
as about 0.5% zircon in the bulk sample would yield 4000 ppm in
the analysis. 'l'his amount r:£ :il:ircon, concentrated in the heavy
fraction, should be recognizable. solution of this problem would
require a more detailed investigation than is justified here.
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Similarly, to locate the source of the 500 ppm of tungsten would
require a more datailedinvestigation than was requested. Most
of the remainder of Sample 1 is quartz, mica and possibly feld­
spar.

Sample 2: This sample is mineralogically as well as chemic­
ally interesting. The light fraction consists of silicate min­
erals and the heavy fraction is about one quarter of the total
-36+-100 mesh fraction. The approximate mineralogical consti'l::­
ution of elis heavy fraction is as follows:

• arsenopyrite
fluorite
hematite/limonite
tourmaline
zircon
silicates (in composites)

45-55
20-30
15-25
1-2

Trace
3-4

The abundance of arsenopyrite accounts for the high arsenic
value in the analysis and the identity of the mineral was con­
firmed by X-ray diffraction. There may be small amounts of
other sulphides, in view of the copper and lead values in the an­
<,lysis. Bismuth may occur as a sulphide or it may substitute in
other minerals, such as fluorite, where it can replace calcium.
Cobalt can substitute for arsenic in arsenopyrite anG this is most
likely to be the source of the 500 ppm of cobalt shown in the an­
anlysis. The rare earths, yttrium, lanthanum and cerium, show
anomalous values and the most likely host mineral for these is

.fluorite, the identity of this mineral havin9 been checked by
x-ray diffraction. Extensive substitution of rare earths for
calcium is possible and varieties of fluorite rich in rare earths
have been given the names fluocerite and yttrocerite.

Sample 3: Heavy minerals are very rare in this sample, am­
ounting to no more than 0.1% of the -3&.-100 mesh fraction. Hem­
atite and leucoxene are the principal non-silicate heavy miner­
als, but there is also a trace of fluorite. The other main con­
stituent of the heavy fraction is mica.
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• Sample 7: 'fhis sample is also very poor in heavy minerals,
again with lass than 0.1% of the -36+100 mesh fraction being
heavier than T.Il.E. The mineralogy :I.e simi.lar to that of Sam­
ple 3.

Sample 8: Less than 1% of the -36+100 mesh fraction of this
sample consists of heavy minerals. These heavy minerals include
hematite, l'eucoxene and biotite with a trace of fluorite and zir­
con.

Examination of the +36 and the -100 fractions of each sample
yielded no additional mineral~gical infoL~tion•

• 4. SUMMARY AND RECOMMENDATIONS

No r.utile was detected in any of the samples, so ther.e Beams
little point in further more detailed investigations in relation
to this mineral. The zirconium revealed by the analysis of Sam­
ple 1 maybe present in a rare mineral, other than zircon. Al­
though Sample 1 is itself not of economic value, it could be sig­
nificant as a guide to another. richer source. Alternatively,
the possibility of placer deposits derived from this parent rock
should be given consideration.

Sample 2 is the moet economically interesting sample in this
group. The arsenic content of Sample 2, over 1%, is interesting
but because of the limited market for this element it is doubtful
economic importance. Howeve~ the anomalous lead and copper val­
UeS, which are not economic themselves, are import,ant as a guidettto possible concentrations of these elements elsewhere in the vic­
inity. Thus, although it is not of commercial value itself,
Sample 2 is evidence of significant minerali2''3.tion and further in­
vestigation of the area from which it was collected seems worth­
while.

Another interesting and possibly economically important fea­
ture of Sample 2 is the anomalous rare earth values. Fluodte
is considered to be the most likely source for these rare earths.
It is possible that the rare earth content of the fluorite is
sufficient to be of economic interest and it is recommended that
furthe'c study of this mineral in Sample 2 be made. In partic­
ular, the fluorite s'j;.ould be analyzed for europium as the mineral
is known in other parts of the world to be a host for this va.l­
uable element, the market for which is increasing.

The other three samples in this group are not of economic sig­
nificanc",.
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M\ft.· l TABI.E 1: SEMI-QUANTITATIVE SPECTROGRAPHIC ANALYSES
OF SAMPLES

97<1(\79..
Results in ppm unless otherwise st.ated.
Detection limits in brackets.

=-
Element Sample

1 2 3 7 8

Co (S) ... 500 10 .. 10
Ni (5 ) .. 10 " * 10
Cr (20) 20 100 80 80 100
V (10) 10 .. * *' ..
l,y (50) 500 100 .. *' "
r40 (3 ) 3 3 .. .. ..

e.~m
(10) 400 80 1500 100 120

Ta (100) .. .. .. .. ..,
Nb (20) 50 20 30 20 20
Be (1) 1 1 3 1 3
'1'h (100) .. .,. .. .. ."

Pt (10) .. .. .,. .. "
l.'d (10) ..,

* .. .. .,.
Os (10) .. .. .. .. *
!r (2) * '.';' "); " ..
all (2) *

.,. .. .,. -I<

Ru (2) .. .. .. .,. ..
Cu (0.5 ) 5 800 5 5 20
Ph (1) B 800 5 8 15
Zn (20) 30 150 .. .. "
Sn (1) 80 10 1 .,. 1
Cd (3) .. .. " .. ..
Bi (1) 1 1500 3 .. 20

e Ag (0.1 ) 0.1 20 .. * 0.1
Au (3 ) .. .. .. .. "
Ga (1) 15 3 15 20 15
Ge (1) .. .. .. .. "
Ar:; (50) .. ,.10000 .. .. :~0;O

Sb (30) * * * * *
Zr (lO) 4000 2000 1000 1000 1000
In (10) * .. .. .. "
Fe (loa) >10% 10% 3% 1% 3·'"..
Ba (50 ) .. .. 200 .. ...
Sr (10) .. .. .. .. ..
y (10) 10 300 10 10 ••
l.a (100) .. 600 * .. ...
Ce (300) .. 1000 .. .. ..
Ti (100) 5000 1000 2000 2000 3000
Se (50) .. .. '" * ..
.. Not detected at l:lmit quoted
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TASMINElC N.L.

MISCELLANEOUS GEOLOGICAL REPORT ON
"COPPER KING" PROSPECT, ULVERSTONE
"COPPER QUEEN" PROSPECT, ULVERSTONE
REI:klATER CREEK IRON PROSPECT« RIANA

1. "COPPER KING" PROSP:ex:T

The prospect was visited on 29th october 1970, in company
with Mr. Farrow•

At the instigation of Tasminex N.L., a considerable amount
of earthmoving had been carried out at the prospect to
expose the lodes, and a geological appraisal of the prospect
in the light of fresh exposures was requested.

Copper mineralization was observed to occur within
several narrow, sub-parallel, north-trending shear zones
in slate. The material of the shear zones is bluish-grey,
slickensided slate, a feature shared by two other small
copper showings nearby, viZ1 Natone and the "Copper Queen".
Malachite, bornite, chalcopyrite and pyrite occur in quartz
stringers in the shear zones. Pyrite is the predominant
sulfide minera11 chalcopyrite and bornite occur in trace
amounts only. Malachite, which is the weathering product
of the two sulphide minerals mentioned above, is reported
to have been present in som~ quantity, and was apparently

, worked as ore during an earlier mining episode.

'l'he occurrence of rich malachite ore in shear zones 1s
, well-documented, much of Australia I s early copper mining,

industry haVing been founded '1, such depos1ts.The li
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"COPPER QUEEN" PROSPECT2.

The sequence examined in the core was similar to that
exposed in the cuttings at the "Copper King", ViZ1
bluish-grey, slickensided slatey shear zones in slate and
greywacke. A little fine-grained pyrite is developed
in quartz veinlets in the shear zones. No copper mineral~

ization was observed.

Since the primary sulphide material at the "Copper King" I "
prospect is definitely sub-economic, and then is very I II
little malachite in evidence above the water table, it is. I II
recommended that the prospect be dropped. f-L I!br !!:

,? _/~ 'I

The "copper Queen" prospect was described in Hall, RelP.h/1~1J
& Associates' report dated 18th August, 1970. The I~'_~·

.' conclusion drawn at that time was that the deposit was '.',' "/./ _• .tftI. i
uneconomic. However, the deposit was diamond drilled by .... ~~"'\,
Tasminex N.L. in OCtober, 1970, and the available core, J.{A1.~~ I
from 0 to 200 feet, was submitted for geological ~~- . I

examination. I
, I
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. malachite ore is short-lived, passing into primary sUlphide
. material below-the water table. Without exception, the

, .... . Jrj.maryoreis leaner than the secondary (malachite) ore
.'~and only a handful of mines have remained economic once the

" . ore above the water table had been extracted.

At the time of examination, the drilling crew was
experiencing some difficulty in continuing the hole, and
it is recommended that the drilling programme be dis­
continued. There is very little likelihood of economic

. ,'. copper mineralization being encountered at the prospect.

.'

I, I
II,

3. REDlATI!:R CREEK (LOYATEA) IRON PROSPECT

. Two drill holes were emplaced at the prospect at the
instigation of Tasminex N.L. andtbe' core submitted for

"examination. ,,: ',.
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DOH 1

o - 30 feet No recovery
30 - 40 feet Massive magnetite rock with random

veinlets of olivine (?).
40 - 93 feet . (end of hole) Fine-grained biotite

granite and granite porphyry.
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HALL, RELPH & ASSOCIATES ~ LTD.

No recovery
Fine-grained granite rock
Fine-grained greywacke, medium-grey
in colour for the most part. Contains
sections of biotite-rich material and
of light grey quartzite.
(end of hole) Porphyritic granite.

13 feet
27 feet
100 feet

123 - 134 feet

It is recOlllllended that no further action be taken at
this prospect.
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