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SEIGEL ASSOCIATES AUSTRALASIA PYTY. LTD,

SUMMARY

Diamond drill core samples were tested for conductivity
and susceptibility from both the Selina and Cape Horn
areas at Mt. Lyell. With one exception, significant
conductivity width products were obtained only where

. significant copper mineralisation was recorded, However,
not all significant copper intersections gave good

conductivity width products.
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REPORT ON
CONDUCTIVITY, SUSCEPTIBILITY, CHARGEABILITY
AND RESISTIVITY TESTS OF DIAMOND DRILL CORE
ON BEHALF OF

THE MOUNT LYELL MINING AND RAILWAY COMPANY LIMITED,

INTRODUCTION

At the request of Mr. K, Regd, Chief Geologist, of The
Mount Lyell Mining and Railway Campany Limited, Seigel
Associates Australasia Pty. Ltd., undertook conductivity
and susceptibility tests 6n some 277 core samples and

DC resistivity and chargeability tests on some 8 gsamples.
These tests were executed by Mr. B, Turesson of the staff
of Seigel Associates Australasia Pty. Ltd. on the 30th and

31st October, 1972, using a Scintrex CTU-2 core test unit.

The object of the survey was to ascertain the geophysical
properties of selected host rock and ore samples from the
Mt. Lyell orebodies in order that electrical and magnetic
geophysical methods can be meaningfully employed in the
search for extensions and duplications of these deposits,
both in the immediate mine vicinity and in similar

environments elsewhere.

The methods used are briefly described in Appendix 'CT'.
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DISCUSSION cr'REsnLrﬂi“- - | - EPTET

Tuble I prcsents tha elecﬁromagnetic conﬁﬁctivity and o :'3; s
susceptibllity data togethcr w1th an estimate of the total ' .‘”jn

magnetite content in % by volume.

Some cqmments-on the significance of the order of magnitude

of the rcsults are requircd at this stagc Normal rock
types-devoid of sulphlde contﬂnt shom-negligible conductivity.-

Background conductivitics of thc order of 0, 1 to 0 6 mhca/mctcr

can be considcrcd to be high as a background but very low

as far as electrchagnetic conductivities are concerned | ;Y _
1'Conductivitics of 10 mhos/meter are normally considered S
high and conductivities abcve 100 mhos/meter are extremely \Qf
rare, In the present circumstances any value above 5 to 10
mhos/meter can be considered sigpnificant. The reSponse
parameter in elcctromagnetics is the'conductivity of the
unit times the width of this conductor, (referred to as the
conductivity width product) The condnctcr requires depth |
and strikc extcnt in-qddit;pn to:a high ccnductiyity width o i
product in order to giteirise to a”snnface réspcnse.cf' | '
significance. As with all methods, contrast. with background

is of course important.

The results are,dcscribed below by areas and drilitholc.




338007

Page - three

A - CAPE HORN OREBODY

CH71: (No detailed geological log available). Unfortunately
no conductivity measurements were possible of this core due
to the large diameter. Minor amounts of magnetite were

recorded at intervals throughout the core.

CHB6: (No detailed geological log available). Very weak
conductivities of less than 0.6 mhos/meter down to 0.1 mhos/
meter, There is generally a decrease in conductivity down
hole. Minor amounts of magnetite were observed from 691 feet

to 740 feet and 915 feet to 920 feet.

CH64: Generally low background conductivities as for CH86.
Pyrite-chalcopyrite mineralisation at 305 feet and 325 féet
yielded a significant increase in conductivity to 1.6 mhos/meter.
At 360 feet good conductivity of 31 mhos/meter was recorded
with approximately 0.6% magnetite. This hole is generally
conductive and shows increased conductivity in the vicinity
of the known mineralisation, but not as significant as over

a similar intersection in hole CH76 discussed below.

CH80: The background conductivity in this hole is weak
and is somewhat less than in the previous holes, being
from 0.1 mhos/meter to 0.28 mhos/meter., The higher conductivity

reading indicates minor increased conductivity. Negligible
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magnetite was recorded throughout. There is no increase
in conductivity through the ore zone between 135 feet and

160 feet, nor was there any significant magnetite content.

CH76: Background conductivities averaged 0.25 to 0.35 mhos/
meter over the interval sampled. Strong conductivities

were recorded between 80 feet and 105 feet together with

an estimated magnetite content ranging from 0,5 to 1.4%,
which lies within the ore zone, This zone would exhibit
surface Turam or Turair anomalies having a:conductivity
width product of the order of 300 mhos which can be considered
to be high by normal standards. It should be noted that the
conductivity is 100 times as great over the 25 feet above,
and that the cut-6ff is remarkably sharp considering the
gradual change in copper and iron sulphide assays through

this =zone.

A very high pyrite content of 7.8% at 170 feet produced a
very low conductivity walue of only 0.14 mhos/meter, where
the chalcopyrite content was 3%, whereas 190 feet where
the chalcopyrite reaches 1,2% and the pyrite falls to 2.7%,
the conductivity reaches just under 30 mhos/meter, a

100 fold increase., A true width of some 5 meters of this
conductivity would give a high surface conductivity width

product of 150 mhos.
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B -~ SELINA

LS~3: The rocks intersected in this hole show no conductivity

background., This rock is highly resistive, Oniy between

740 feet and 780 feet was any material conduction recorded.
The conductivities of 3 to 6 mhos/meter over the 12 meters
would yiéid a surface conductivity width product of the order
of 60 mhos. An estimated } to 3% magnetite was also recorded
over this zone. As no assay figures are available from this
zone it is suggested that it be carefully re~examined for

the presence of sulphides.

The very weak mineralisation in this hole yielded no material
conduction, not even at 270 feet to 290 feet where 1 - 2%

pyrite was recorded.

No. 4: Very low to negligible background conductivity
values were recorded in this hole. Excellent conductivity
values were recorded at 440 feet and 480 feet, with good
conductivity at 460 feet, 520 feet and perhaps 500 feet.

The magnetite content over this zone ranged between trace
amounts to over 3% at 480 feet. At surface these condw tivity
values would yield a Turam and Turair conductor having a
conductivity width product of the order of 40 mhos or so.
IOnly minor copper mineralisation was recorded over this =zone.
It is interesting to note that very high pyrite contents

of 5 to 20% recorded between 660 feet and 980 feet show

negligible to low conductivity throughout. This is a most
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unexpected result and must indicate that the pyrite grains
are insulated by non-conductive minerals and the zone is

therefore notelectrically continuous.

At 1020 feet and 1040 feet, a 100 fold increase in conductivity
occurred together with an increase in susceptibility to

as high as 1500 x 10_6. The latter infers a maghetite

content of 3% to 2/3% by volume between 1000 feet and

1040 feet.

The conductivity cut-off is sharp. The assay of 1025 ié¢et
shows an increase in copper at this point. This zone would
give a surface conductor having a conductivity width of

the order of 40 to 80 mhos,.

Table II presents the data from the DC resistivity and
chargeability tests on drill hole CH86. As no detailed
geological log is available, no comments can be made in detail.
However, the high DC resistivity values should be noted.

In addition, all chargeability results are anomalous.

It should be noted that the chargeability (induced polarization)
response is related to the ftotal area of the sulphides
rather than the total volume, Finely disseminated material

will give a much greater response by volume than a similar
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volume of coarse grained or massive sulphides. These results

should be viewed in this light.

CONCLUSIONS

1. The conductivity tests of Cape Horn and Selina diamond
drill core show that the former has a low conductivity
background andthe latter a more normal non~conductive

background,

2., With the exception of Selina LS-3, all zones which
would cause a sighHificant response on the surface are
associated with weak to strong copper mineralisation

in the core,

3. Conduction does not appear to be directly related with

either the chlorite or sericite at Cape Horn._

4, Even very high pyrite contents from 5% to 20% show

practically no conduction whatsoever.

5. Copper mineralisation often appears to be accompanied

by magnetite content.

In summary, the results suggest that the extensive pyrite

development to even high concentrations of 5 to 20% does
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not prodﬂce significant conduct1vity, if any at all Hawever,_

the: presence “t ﬁﬁﬁ&iﬁi&&ﬁﬁ copper mineralisatioﬁ dﬁes prodhce “, ' ﬂ}:
very signifiuant condﬂction. The prime example encountered ‘fff  ;}f%
is of course the 25 foot section between 80 feet and 105 feet - i‘c‘;ﬁm&‘?
in CH76 at Cape Horn campared with the response from high U

ey
"

concentrattonﬁ of.pyr;te over 390 fegt‘in Selina No. 4.

g

‘What does appear eertain howaver, is that there cannot l:na"‘-'*-:"'”j

any direct relafnomshlp-between tatal sulphiae conteut a

copper mineralisation as snch but,the presance af s;xnt‘icant

“V*“pear to cause electrical aantinuity

iﬁection study should indicate thaireason for this, Iftig'

'suggested that the pyrite always occurs in dissemingtea,-

isolated form, and ‘the chalcopyrite, where preaent 1n uifeét

causes electrical continuiuty by acting as con&uctor between
the pyrite grains The apparent material difference in o
characteristics 1ndicates that thﬁ pyrite and chalcopyrite 'i E . b
mineralisation probably todk pla&ﬁ«at different stagas ' 7. '

;The fact that t’*'chalcopyrite ileﬂlraIy, 1f ever found

'without the presekce'of pyrite is probably due to the host

rocks being suitable for pasSage of the mlneralisim; solutions.

nncomnm'rwg_

1.

Quite clearly, should theé mineralisatlon locgﬁed in CH76
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However, a similarkinter:ectlon in. hole CH64 was not as _ .

conductive.

8hou1d the mineralisation being sought be in the range
of &%vto 1% chalcopyrite, it would appear that an

electg: agnetic approaeh is not Justified ' o FE_'_5#

The recommended ground approach is te use a rapid da o
reconnaissanﬁe, large spaced threa array 1nduced fﬂbf u;ﬁfu'"'J
' polarizatiﬁh method, to define the areas carrying pyrite. .
As there"is no correiation between the absolute pyrite
‘content and the ab-olute chalcopyrite content, chargeable
areas. should then be surveyed using a Turam method |

without regaré to the absolute values of cﬁargeability_

Thus'the‘relatively‘narrow_édnductive zonesICharacteristic
of the chalcopyrite—carrying orebodies at Cgpe Hofn can
be resolved, It should perhaps be noted here. that

the electranagneticzmethod locates conductive areas'

while in&uced*polarizétggn:défined "disseminated volume" a

Thus Turam will definé narrow conductive zones which will'

-% not be resolved by reconnaissance induced polarization,

I look forward to being able to discuss these results in

the near future.

e
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Respectfully submitted on behalf

SEIGEL ASSOCIATES AUSTRALAS¥X PTY. LTD,

A,W., HOWLAND-ROSE, M.Sec.,DIC,AMAusIMM, FGS,.

GEOPHYSICIST



Z
o 7,

338015

TABLE I
Notes:
B = negligible
# = 1less than 0.1%
Magnetite in % by volume
SAMPLE CONDUCTIVITY SUSCEPTIBILITY
(Depth) (mhos/meter) ( x 1076 ) MAGNETI TE
Drill Hole No, CH71
323" 34.1 #
333" 24,5 [0
%
343" oo 29 4
C
S =
353! [ 19.5 4]
(R
: = 5
364 =7 115 #
375" o © 68 #
S =
385" - E 10 1
SEE
o
396" = 5 10 g
408.5" o2 58 #
S 8
418" 19 4}
427" 24.5 4

AR AL

MN.A

O-0f %S0

N.f .
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&, &
/gé //Sz
SAMPLE CONDUCTIVITY SUSCEPTIBILITY
(Depth) (mhos/meter) ( x 10-6) MAGNETITE
435.5" 24.5 @
448" 14.5 %
453.5' 29 g
463.5" 29 i
474 2 14.5 8 N
485" = 24.5 %
i
494" 5 19.5 o
a
504" = 330 0.23%
514" = 39 #
=
524" o 18 @
=
' S
533 2 15 8
=
543" 8 15 4 012
553" § 245 0.18% | ou
565" 2 135 0.11% 4 0<
3 139 %
574" 3 74 # 429
585" S 34 # 6.7
5951 g 49 # 221
—
605" 7 44 # 245
. >
[a e
615" o 10 i 2.4%
o
625" 39 # 0-9¢
635" 44 # ©.59
644" 40 # 1.3
654" 34 # NY
i
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Tl JokS,
SAMPLE CONDUCTIVITY . SUSCEPTIBILITY
(Depth) (mhos/meter) ( x 1078 ) MAGNETITE
Drill Hole No. CHB6
691" 0.20 3;22 0.12% o 06 -3
705" 0.31 24.5 i 0 0 2730
715" 0.47 19.5 9 o-16 3-69
720" 0.38 19.5 8 o-t0 H%0
725" 0.38 30 # 0-96 lo-50
730" 0.25 14.5 @ o-20 1o
734" 0.52 10 o o2 8¥0
740" 0.68 49 # o4s 170
745" 0.35 5 g oo 3o
755" 0.41 5 i) o-05 470
765" 0.25 5 o 0.0¢ 43¢
775 0.57 8 @ 0-05  3ho
780" 0.59 5 i 0-03  S-6o
785" 0,41 5 B £.03 S60
790" 0.47 [’ ) ooz 6Zo
| 800" 0.38 10 i 0-06 Tbo
810" 0,47 %] 4} od3 Vdo
820" 0.59 [} 3} o006 450
| 830" 0.42 15 [ v21 40
840! 0.52 10 @ 0-07 9o
850! 0.47 10 [4 v € 2.2
855" 0.35 10 4] 0«62 340
858" 0.37 10 [ oun 200
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A44SR
SAMPLE CONDUCTIVITY SUSCEPTIBILITY
(Depth) (mhos/meter) ( x 1072 ) MAGNETI TE
870" 0.49 ' 19.5 g ol M0
875" 0.15 19.5 @ 022 S0
880" 0.24 15 @ o-bg  Sbo
890" 0.37 10 2 0.28 3o
200" 0.19 5 [4] o0 450
906" 0.25 10 g g.n1 T
909" 0.24 19.5 g o o
915" 0.19 29 @ o a®o
920" 0.13 39 # o-€3  &-20
925" 0.21 10 9 035 b0
Drill Hole No, CHG64
140" 0.3 10 J4] O30 Vw30
150 0.11 10 [4] 205 4%
160" 0,18 24.5 [} £:0% NIt
170" 0.18 34 # 001 A0
180" 0.25 10 8 puS 250
190" 0.28 5 o oz 13
200" 0.14 @ @ 006 bo
210" 0.35 18 @ oo MO
220" 0.31 10 @ 008 M
230" 0.16 5 B PP
240" 0.13 24.5 4 pae B4
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SAMPLE CONDUCTIVITY SUSCEPTIBILITY

(Depth) (mhos/meter) ( x 10”7 MAGNETITE
250" 0.28 10 @
260" 0.11 20, 4]
270" 0.23 29 #
280" 0.14 19. B
290 0.16 11 %)
300" 0.16 19. 4]
305" 1.6 15 %]
310" 0.25 10 8
315" 0.25 10 g
320" 0.51 12 [4
325° 1.13 8 8
330" 0.34 15 0
335" 6.23 34 #
340" 0,34 24, 2
350" 0.09 5 g
360 Eaﬂgn. 1000 0.58%
370' 0.16 205 0.16%
380" 0.71 5 %)
385" 0.25 70 #
390" 0.13 5 4]
400" 0.095 % [4
410" 0.16 5 g
420" 0.13 15 J4]

7

o.0%

0.0%
0.0
012
o1

2-43

305

423

391

3-8o

47

3-big

2-30

o-lUo
0-37
056
o-u2
0-$%

0 54

g-1%

Zész

3z0

g0

AL
Lo

o

1. 1o
oo

i

S.go
I {e
200

$40

3-20
At
£-80
2-90
6-60
4-%0
£-60.

2-4g

F-u0

430
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| Yeo X Gs,
SAMPLE CONDUCTIVITY SUSCEPTIBILITY
(Depth) (mhos/meter) ( x 10-6 ) MAGNETITE
430" 0.09 ' 5 g o5 430
440" 0.34 31.5 #
450" o] 10 Jaj
460" 0.34 15 i)
470" 9 10 i N4
480" 0.34 19.5 i
490" 0.58 990 0.58%
495" 0.46 39 #
500" 0.42 730 0.46%
505" 0.34 10 8
516' %) 5 0
Drill Hole No. CHS8Q
5 0.11 19.5 2
10" 0.09 10 8
15' 0.45 19.5 i
20" ' 1.98 _ 64 #
25" 0.16 15 i N
30" 0.13 19.5 % A
35" 0.16 ' 31.5 #
40" 0.18 11 i
45" 0.28 5 9
50 0.13 19.5 [/
55 0.13 15 g 0-U5 4o
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Ll %S,

SAMPLE CONDUCTIVITY SUSCEPTIBILITY

(Depth) (mhos/meter) ( x 10-% )] MAGNETITE

60" 0.16 ' 5 g o058 Ao

65" @ 10 @ ot 3o

70" 5} 59 # 1oz $-%0

75" 0.13 34 # o3 090

85" 0.10 29 i) 081 oG4o

95" 4/ 10 4] o087 Q-bo
100" [4 5 i) ot €70
106" 0.10 ' 10 [} p-20 650
117" 0.16 29 g pes 1o
126" 0.16 39 # 027 006
135" 0,10 10 [4 099 3-$0
145" 4 10 4} 1:66. o 6o
150" 0.23 10 @ ;e@ 3-8o
160" 0.20 10 g hko Mo
170" 0.18 19.5 B R & ho
180" 2 ' 10 [ os %S0
190" 0.13 15 @ POV
200 0.10 15 @ 007 090
210" 0.10 10 4 NGO
219" 4 5 2
Drill Hole No. CH76

20" 0.16 15 o]

30" 0.13 275 0.2% NA -
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SAMPLE CONDUCTIVITY SUSCEPTIBILITY

(Depth) {(mhos/meter) ( x 106 ) MAGNETI TE
40" 0.34 78 #

50" 0.38 19.5 p

60" i 29 o

65" 0.06 5 4

70" 0.16 94 #

75" 0.23 49 #

80" 35.4 940 0.56%
85" 28.3 770 0.48%
90" 36.8 1400 0.78%
95" 38.2 1550 0.84%
100" 29,7 890 0.52%
105" ? 2900 1.4%
110° 0.2 69 #
115" 0.31 15 9
125" 0.38 29 @
130" 0.23 29 @
140° 0.34 34 #
150" 0.37 10 [
160" 0.24 10 B
170" 0.14 3 2
180 0.31 5 o
185" 0.37 10 i
190" 29.7 1550 0.84%

s e <

L Zks
015 Yo
028 vAo
138 750
.5»147_ 390
47 A0
O R R
Wi A0
g3 M
b2 12
S0 rso
410 1be
689 430
479 4b0
L-87 Nt
o 3 b
f',{’_fw %
00 230
g.ug €0
l-q‘? 2o
o.v8 I¥o
I-2¢ = 2.70
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Il TS,

SAMPLE CONDUCTIVITY SUSCEPTIBILITY

(Depth) (mhos/meter) ( x 1076 ) MAGNETI TE

195" 0.37 | 29 8 130 340
200" .0.31 54 # o4l 230
210" 0.23 44 # bol  Sog
220" 0.20 39 # 062 062
230" 36.8 74 # o501}
235" 0.25 10 4} |-o4 342

—_

240" 0.31 19.5 4 0-4% 167
250" 0.37 5 @ 0-33 78
260! 0.23 5 [ 036 Vol
270" 0.20 9 # 038  leduy
280" 0.40 @ 9 o-0s 2
290" 0.13 9 i 026 €32
300" 0.20 5 J4) 133 1306
310" 0.20 54 # 077 1S67
320° 0.25 19.5 @
330" 0.18 19.5 i N-A
340" 0.25 19.5 2
Drill Hole No, Selina (LS3)

45" 0 10 #

60" f 10 g

80" o 80 #

90" 7 280 0.2% NA.
100’ B 170 0.13%
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SAMPLE CONDUCTIVITY 'SUSCEPTIBILITY

(Depth) {(mhos/meter) ( x 107° ) MAGNETITE

110° 4 12 Ji

120" o 8 4

140° g 19, B N.A
160" 4 39 #

180" 4 10 o

200" Jaj 30 #

220" i 49 # ¢po3 078
240" a 24, 4 o-06 V87
260" 9 15 i 004 037
280" P 24. 4 97 M2
300° 4} 49 # 0-0% o\q
320" i 59 # 004 019
340" 4 39 # o Oy 12
366" [4] 24 . @ V07 22§
380" g 680 0.42% |o09¢ 075
390" [ 70 # 005 037
400" 0.11 24, 9 o-08 o038
420" v 29 o oo 0SS
440" [4] 19, 4] voL Q.9
460" [4] 54 # 0.0l 08
480" 4] 600 0.38% 0.02  0.8%
500" 1.7 940 0.54% g-v. 030
5201 ? _6200 2.6% NA



338025

Page - ten TABLE I

SAMPLE CONDUCTIVITY SUSCEPTIBILITY

(Depth) (mhos/meter) ( x 10-6 ) MAGNETI TE
540" 15.6 ' 1400 0.78%
560" 1.8 1600 0.86%
580" [ 370 0.25%
600" ) 360 0.25%
620" Jo 15 f
640" 4 250 0.19%
660" [y 720 0.44%
680" 8 15 4]
700" 4 110 #
720" [y 54 #
740" 3.1 320 0.23%
760" 5.8 850 0.52%
780" 5,4 800 0.48%
800" 4] 19.5 8
820" [ 19.5 i)
840" 4] 15 @
860" 0,09 24,5 4
880" 1 11 [
900" 4 19.5 0
920" i 10 @
Drill Hole No. Selina 4

280" 0.19 44 #

300" 0.22 8 4}
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A

SAMPLE CONDUCTIVITY SUSCEPTIBILI TY

{(Depth) {(mhos/meter) ( x 10-6 ) MAGNETITE

320" 0.06 ' 75 #

340" 0.09 12 @

360" 0.06 60 # N.& .
380" 0.07 39 #

400" 9 21.5 4

410" 2 10 %

415" 0.06 65 # 006 by
420" 2 5 4] 0.0b 2v9
430" 0.39 10 i 008 ok
440" 16.8 160 0.13 o072  A0+9
460" 2,34 29.5 g 003y 118
480" 16.8 7000 3% o0s  §4
500" ? 1120 0.64% s0s 6%
520 2.7 3900 1,8% 005 193
530" - 1.12 15 9 008 2!
540" 0,93 10 [4) 005 24-8
560" 0.54 5 0 002 39
580" 0.17 5 9 0.0% A6
600" 0.60 39 2 0046 A3
620" 0.20 18 . 8 oS 25§
640" 0.06 15 g 00§ 154
660" 0.07 5 8 012 143
680" 0.06 29 /4 oz 49
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| savpLE CONDUCTIVITY SUSCEPTIBILITY
(Depth) (mhos/meter) ( x 106 ) MAGNETI TE
700" 0 10 [y
720" i 10 i
740" 0.06 24. i)
760" 0.11 29 4
780" 0.13 31 #
800" 0.06 49, #
820" 0.24 15 @
840" 0.09 90 #
860" 0.07 480 0.34%
. 880" 0.60 10 ]
900" 0.17 260 0.19%
920" 0.19 10 4
940" 0.16 10 [
960" ? 10 i
980" ) 19. 0
1000 3.4 400 0.27%
1020 12.6 1300 0.72%
1040 18.2 580 0.37%
1059 0.06 15 o
Notes: ¢ = negligible # less than 0.1%

Magnetite in % by volume

Q-4
[PRsTs

&l
™

o-03

G50
400
€20

2169

<43

I8¢
1342
(2:$3

[2-7%

/487

6220

2 40
15-3a
10

20-30
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TABLE 11
SAMPLE RESISTIVITY CHARGEABILITY
(Depth) {ohm/meters) (milliseconds) L/M
Drill Hole No. CHS86
875" 420 40.38 0.88
906" 2046 16.4 1,57
909" 808 68 0.97
911.5" 345 84 0.99
915" 224 130.5 0.58
920" 1605 25.2 1.4
925”7 1191 17.2 1.6

APRALS

30
T
£-go

g-90

{-zo
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SEIGEL ASSOCIATES AUSTRALASIA PTY. LTD.

APPENDIX 'CT'
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CTU-2

CORE TESTING UNIT

INTROBUCTION

ithe portable core testing unit has bheen designed to fulfill
the field and laboratory requirements in the measurements

of:

(a) Conductivity for EM Surveys

An inductive aethod of measuring the conductivity is

utilised and *he range of conductivities covered is of
particular ianterest in EM surveys, The measurement is
made by direct meter reading without the necessity of

bridyge balancing.

() DBusceptibility for Magnectomeicr Surveys

The dimensions of the sensing head are such that only a
small volume of the sample is tested., The head frequency
is sufficiently low that the measurement is essentially
unaffected by normal conductivities. Because of the
degign of the head and the small sampling volume, there is
no need to remove core from the core boxes, This results

in very vapid core logging.

{c) Resistivity

The resistivity can be calculated knowing the arcal cross

scection of the core, the current and primary voltage.



338031

(¢)  Chargeability

This is obtained by direct reading after a state of

equilibrium has becn obtained,

The ahsolute accuracy of the unit is better than 10% with
a resolution of 3% for comparative mecasurements. This
should be more than adequalie for field work, considering

the errors involved in sampling.

Luperience with the instrument in Canada has already

- demenstraled that it can be of great value in the examination
of drill core. 8Subtle changes in the nature of the core,
which are sometimes ditfficult to recognize by eye, can

olften clearly be domonstrated by a change in a physical

property of the core,

THEORY OF ODPERATION

Conductivity

The general theory of the response of a ¢ylinder in a thin

copncentric exciting loop is well Known,

Examination of this curve shows that the otut-ol-phase
rosponse, AR is linear when the in-phase response, AL, is
small, I{T a high @ search coil is used, AQ is also linear,

Use is made of this properiy to have a meter reading which
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is propovtional to the conductivity, Two ranges of
conductivity are selected by making measurements at two

frequencies, 100 kHz (conductivity 2) and 2,5 MHz (conductivity 3).

For low conductivifties, the instrument's range is limited

by the lowest response at the highest frequency. For

high conductivities the range is limited by the maximum
response al Lhe lowest freguency., If the range of conductivity
is 18 the region of the maximum 4R response, ambiguity in

the conductivity measurement can arise.

A third range of conductivity (conductivity 1) is included

10 resolve the ambiguity in the measurement of high conductivit:
samples, This range meéasures the in-phase response, AL,

at 100 kHz in a manncer comparable to that used in

susceptibility measurement,

The calibration of these ranges was established from the
computed response for a thin coll concentric to a long
cylindrical sample. The measuring circuits were then

adjusted to the theoretically predicted response.

bSusceptibility

An inductive AC system is used in the measurement of

susceplibility. The search coll used is wound onto a
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‘semi-circular powdered iron core with the ends of the core
beiug in close proximity to the sample, The size of the coil
is such that only a small volume of the rock is sampled

for the measurements, Measurements can be made on cores,

hand specimens or on outcrops,

The intvoduction of a susceptible sample to the ends of the

core results in an increase of the scarch coil circuit, This

iz an in-phase response aitd i the measuring—frequency is low
and the scale is small, the conductivity can be neglected within

practical limits, The change in inductance of the search coil

tank circuit results in a change in frcquency which is detected

and can be measured as a change in voltage by the meter.
The unit was calibrated using samples of known susceptibility
The calibration is linear for most of the useful range of

measurcuent,

Induced Polarization and Resistivity

The same principles are involved for core testing as for

normal field surveying,

FIELD OPERATIONS

Conductivity

The instrument is operated in the field on the appropriate
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frequencies for the samples and the £d*  indm value is
obtained from the applicable graph. As the core diameter

is known, the Conductivity‘in mhos/meter can be calculated,

Susceptibility

This is simalarly obtained and an estimate of the magnetite

or magnetite equivalent, made,

Induced Polarization and Resistivity

A core is mounted in the sample holder and an appropriate
low density current is passed through the samples via copper

sulphate pads at the coil extremities, while potential

electrodes recorded the potential gradient. From an observation

of the current, potential drop, cross section and potential

gpacing, the resgistivity can be calculated.

Both readings of chargeability (M) and curve factor (L) are
recorded, The L/M ratio will give some indication of the
stability oi the sample. Ideally only cores containing

their original core fluid should be analysed.
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SEIGEL ASSOCIATES AUSTRALASUA PTY. LTD.
6 Tramore Place, Killarney Heights, N.S.W, 2087
Phone: 451,5367 452,2072

16th November, 1972
Mr. K. Read,

The Mount Lyell Mining & Railway Co. Ltd.,
Queenstown Tas . 7467,

Dear Sir;

Please find enclosed one (1) copy of the final report on
conductivity, susceptibility, chargeability and resistivity
tests on diamond drill hole core carried out on your behalf,

One copy of the report has been sent to Mr. R. Shakesby of
New Consolidated Goldfields and I will deliver the third
copy while I am in Tasmania, late this week or early

next week.

Yours faithfully, - /// T

E P

A,W, HOWLAND~ROSE
MANAGING DIRECTOR

AWHR :LK
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