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Lonslusions

A resistivity survey bes been conducted et Pandurrs, neer
Port Augustn, South Austrelim. The sim of the survey was to define
8 Pluvisl chsnnel incised into Precambrisn gusrizites, volcenicssnd
sandstones, (termed “hasement® in the report). The Fluvislite ssdiments
comprised conglonerstic sendstones end sheles of 8 younoer Precembrisn
ege, (termed ‘sediments’ im the repnrt), A socondsry oim of the survey
wee to try o define srees within the chennel, vhere conolomersies
dnminate the Fluviel section, entd eress whers sheles dominste,

The survey comprised soundings et intervels aof SO0 metres
an the 6 traverses merked on Plete 9, The soundings could be divided
into & mejor end 2 minor groups on the basis of curve shepe. The
grouping wes lergely dependen® upon resistivity chennes within or near
the weethersd layer. Such veristions sre very cherscteristic in
mepping mejor shale/cnnolonerste bounderios and in defining neer
gurface bessment snd ‘leteritic sones’s The tera "leteritic zone!
hes heen ueed to describe very resistive nesr-surfece lovers {(e.g.

lsterites, celeorete, silicified zonss eto.).

Home caution is recuired in ueing depth tn besement derived
for type AJ«A curvee beesuse of eouivelonee end soundines plotted op
Flate 4% beeeuse of poot besevert inTlections.  Jther possible elter—
native depth to beeecent interpretetions ore shows on Flete 8 by broken
lines.

The interpreted chennel snomely is shown on Plete 0. It
rung rounhly south to north, diverging elichtliy to the sest between
lines 4 end 0. It mey widen eliphtly =t both ends. Interpretec depths
tn besement within the chanmel »re in the arder of 60-70 meires.

Interpreted Fouliking, the extent of the "leteritic zone!
entd preeg of thick shele sre outlined on Plete 0. Therve spoesrs to
he & mefor Tecles chenge within the charmel nesr line N, S sngd
poesibly 8 drilleites heve been recommended within the cheomel snomsly,
in eress whare thicker conplomerstes epoesy &9 OCCUT.

@o@/z
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Murdnch Beophyelics (Austrelis) Pty. Ltd. heve undertaken @
resistivity survey ot "Fandurre®, o property situsted spproximetely &40
kilometres west of Port Auguste in South Austrslis. The survey wes
corried out by Mr. R, Timmins, Geophysicist, sssisted by Mr. P, Herrop
end G, Johnson. It commenced on the 21st Februery end wes completed
on the 12th Merch 1977. It wes conductsd in conjunction with 8 short
3-dey survey at Mount Guneon, which is described sepsrstely in Report
266,

The basic objectives of the Pendurrs survey were to mep
tepth to gusrtzite or wolecenic basement on the 6 lines surveyed. A
perticular sim wes to identify the latersl position of any channels
or depressions incised into the basement rock. A secondsry sim wes
to sttempt to delinsste between occurrences of fluvisl conglomerstes
end shales within the fluvietile section.

The resistivity survey wes conducted slong the 6 treverses
shown on Plete 9. Each of the trsverses surveyed wers pre-pegged, by
Pagminex personnel, et intervels of 200 metres.

The survey procedure comprised Schlumberger Arrsy verticsl
electricel soundings ot regulsr intervsls of % kilometrs. A1l the
spundinge wers expended perpendiculesr to the treverse line, to @
logarithmic formuls. An sversge of 21 individusl resdings being taken
on gach sounding expension, for verious hslf purrent electrode sepsra-
tiong (r) between 5 snd 250 metres. Soms soundinga were expsnded out
os Tor s LO0 metres snd others, where basement sppesred shallow,
were terminsted st shorter sepsretions.

A ghort multi-seperstion profile wes conducted between
5000 end 100DW on Line 1 to locete the position of s postulsted Pault.
Tun different r seperations were used for the profiling (viz. r = 40
snd 80 metres). The reading interval (d) wes 50 metres snd the half
potentisl electrode seperstion (m) wes S5 metres.

C’./B
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Soundinas orephs (Plstes 11-32) - The sounding results
were intislly plottad on bilogerithmic grephs of spparent resistivity
messured in ohn metres (verticel exis) sgeinst r in metree (horizontasl
exis). For the purposs of presentstion in this report, the soundings
hove been grouped into s number of types having eimilsr properties.

2. Pgepudn-sections (Pletes 1-6) -~ The sounding dete hes
wlso been plotted In the two-dimpnsionsl pesudo-section form. The
pesudo-section dets hes been contoured on » logerithmic scele to sllow
g ouslitetive interpretstion.

3. Profiles - Profiles of the short traverse conducted
on Line 1 ere presented on Plate 7.

4. Intprpreted Geolooicsl Sec s - Interpreted geologidel
gertions for gssch of the linses have haeﬂ plottad on Plete 8.

%. Contour Plsng - Two contour plens sccompsny the report.

8) Plate 9 - A contour plsn of spperent resistivity
at v = 65 metres. This plen sllows the survey sres
to be sub-divided into s number of different
geo-electric zones.

b) Plste 10 - is 8 contour plan of depth to bassment
interpreted from the soundings, gulded by existing
drill dets.

(a) Quelitstive interpretstion

The soundings st Pendurres are generslly resclveble into
pither 3 or &4 layer ceses. Some 2 leyer ceses sleo occur. In genersl
the 3 layer soundings are similar to the 4 layer ceses, but with
pither layer No. 2/lsyer No. 3 or leyer 3/lsyer &4 being unresolvable.

On the besis of curve shape, the soundings csn he grouped
58 Follows?

1) The initisl grouping for & lsyer curves is on the basis
of whether or not, the Pirst 3 layers form o mexime, minims, double

.../l’
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o
sspending or double desvending graph.

Type A - mexims
Typs 8 - double sscending
Type © - minime
Type 0 - double descending

3 leyer curves whose 3rd end 4th layers are unresplvsble
are grouped initislly on the sems besis ss the & layer cases.

3 lsyer curves where lsyer Np. 2 and layer fo, 3 sre
unresolvable, sither grouped ss follows:

Type A - combined second/third layer is more resistive
then fTirst.

Type C =~ combined second/third lsyer is more conductive
than first,

?2) The second grouping for & lsyer curves is on the basis
of whether or not the 2nd, 3rd snd 4th leyer form = mexima, minims or
double escending or double descending. curve.

Type 1 - mexima
2 - double ssrending
3 - minims
4 = double descending

The two clessification groups listed sbove sre combined to
clpesify esch curve. For exemple, in the cese of s curve vhose fPirst
3 layars form = moxime snd the last three form o minime the clessifice-
tion for thet curve is Typs A.3.

3layer ceses whose second/third lesyers sre unresnlvable,
are grouped depsnding on their fourth layer is more conductive or
more resitive then their 3rd layer.

Type 1 more resistive
Type 3 more conductive

3 leyer camses whose third/fourth leyers sre unresolveble
are grouped dependent on whether or not the combined third/fourth lsyer
is mors conductive or more residtive then the second lsyer.

Type 1 more resistive

Type 3 more conductive s
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With one exgeption the two lover csses sre classifisd ss
type 04 as layer P ie mnre reeistive then layer 4., At Line 3 4000E the
r expension wes insufficient to peneirsie s nesr-surfece Ylateritic
lpyar®, This sounding bes been nrouped se Tyne A3,

(1) Quantitetive Interpretetion

The soundings hove heen gusntitetively interpreted ss

followss
TABLE 9 .« SOUNDING INTERPRETATION
Repigtivity  Depth Intervel
Layer  {ohn mptres) Onetres)  Possibly Benlonw
Line 4 OO 4 g - 3 Surfece loyar -~
Type C2 2 1.8 o 13 Hepthersd zons -
3 3.8 1% - 32 Fhhmle T g
b 23 B HBegemant
={o 1 105 {1 - &5 Surfees leyer 7
Typo A9 2 2.6 ba® - 19 Ueatherer zone -
3/4 13,3 494+ Beoament —
000 9 15 0-3 Suyrfaee Tever
Tyne Cp.d 2 & 3 -9 llppthered zone
3 7.5 9 - 196 "Conduetive' breement —
{sedimante?)
& 37.5 116+ Bagpmpnt ———
4500 1 39 03 Surfeoe lpyer
Tyne 03 2 9.5 3w B "Sadiments” v oo
b.75 b - 0D Honduotive?® besement .
% b SO0+ Brgement —
2000u 1 90 -3 sprfeoe leyer
Type C4 2/3 5 3w 63 Spdiments
& 30.5 £3+ Bepaement
2E0m 4 £ 0« ¢ surfeps Isyey
Type A3 ? 12 £ ~ 38 Sediments
3 1T 38 - 4% Seriments {mﬁa%ihig S
westherad bagenont

s 5 o e
i 21 454 Bogemont /6

L -
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TABLE 1 (CﬁNTINUEDQ
Resistivity Depth Intervel
taver  Sobm mpiree) _ (metres)

Line 1 27500 4 12 0~ 42 llpathered leyer
Type C4 2/3 7.8 12 - 68 Sediments

L 16 68+ Besement —
30008 9 57 0~ 1 Westhersd loyer
Type A4 2/3 8 G - apprgg. Sediments

A 2pproN. 30 65+ spprox. Besement -
Basement contrest poor (depth to hesement could be ss arest ss 90 metres).
Line 1 350000 4 b6 0 - 2.5 Surfece leoyer
Type C2 ? 3.7 2.5 - 20 Upathered layer

3 1.8 20 - 71 Spdiments .—

[N 29,4 71+ Bosement —
Loool 1 5 0 - 4.2 Surface leyer
Type 81 2 8.7 b.2 - 20 Wpathersd layer

3 22.5 20 - 46 Besement?

& 13 L6+ Bpssment —-
6500 1 7 0« 7.5 Surfaca layer
Type A3 2 12 7.5 = 35 Sediments —

3 z 35 - 56 Sediments or ——

‘eonductive®’ basement

(A 32 56+ Begement —
sSnoou 1 7 0«3 Surfece layer
Type A3 2 280 3-7 Lateritic layer -

3 12.5 7 - 23 Sediments —

b 3N - 25 23+ Bagemgnt -—
Ling 2 OpU 1 3,2 0 -6 Surfsce laver
Type G2 2 193 L -~ 26 pathered zone

3 3.9 26 - LA Sedimente

& L9 LB+ Bnasmont ——

0’0/7
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Line 2 SOOW

Type C1

000w
Type Gp

AT
Type C2

SOnn
Type 02

P

?ygg e

2500

Type ©1

m‘?u

TABLE 4 - (CONTINUED)
Apsistivity  Depth Intervel

Lever  {nhm metres) {metras)

/2 8 - 12 0= 92
3/4 L2 12+

‘3 ‘EE»% U b l§
2 heq L - 48
3w 8 8 - 30

3{n) B 30 - 65

iy 175 %4

4 Vary hioh 0 o~ (5D

2 IOPTON. 1 {~%)} - on

3 8 70 - 35
BARTOR,

& 29 3B+ mpornod.

Bremmont cnntrast poor.

1 & ft -3
Py 2.5 3 - 20
3 b7 20 - 80
) 12 S0 - Fh
5 5 Th+

Bth leyer is ignored in ofessifying

1 2.5 3~ 47
2/3 6.7 TF - LT

& 176 L7

1 1% -5
2% £a7 B B8

b 21 E7:5+

4 15 0 -5

72 el 5w

3 ¢ 20w G

& Py 6+

Weathered lover
Besemsnt
Surfzee layer

Wepthered zone
5 o ﬁ i men % o) e

Bogement —

Burfeoe leyer
bepsthernd zone

Serdimente e

Hergompr t ————

Surfeee lsyer
Wenthered zone
Badiments
Bagpneny =
Conductive hespmant

this curyYr.

temthered zone
Spdiments
Bogomont s

Burfere layer
Secddmpnts

Hemonen? e

Surfers layer
Hrathered zone
Serdiments

i « o k8
Brgonont e

me@/g
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Ling 2 3000

Type 04

5000
Twne 03

L
Type 853

Leont!
Type 13

JabE F 1
Type A3

seanid

Tyoe 9

Laver

=3
&

2{n’
2{n)

o
o
o3

L

ot

e

i

%

i

TABLE 4 - (CONTINUED)

Resist

iv

10
22

16
Lo
2eB

5.6

27

3R
23
113
34

M masumed

50
b8
an

W6

47,2

[
e

ity_ Depth
tresd &

Int

ik

m§vg1

6 = 13
13 ~ .5
e = G5
£5 - 403
3+

e &
£ - 8

16 - 35
B

N - (.5

(=) =~ Tepprox,

D e

e

(LI
srssue

20 - Ph

T4

7w lons

thers

Sediments

Hasement

Surfece luyer
Lotaritic zone
Upathered zone

Sedinmonts

Donductive bagensnt -

Brawmont -

Surfren layer

Hoteritic?! snd
wmontheored song

g@ﬁimynfﬁ?wwmwm

Bogowent ———

Surfepe lsyer

Begenent 7

Boponsnt e

Leteritic layer
Sedirents

Benpmant e

Sedimente e

Jeme thor Ml HBooement e

e 2
R

Surfeoe lsyer

"Conrugtive breement®

{sencstone )

Epammont e

'9@/‘9
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Line 500
Type C2-B

1000E
Type A3

15008
Type A3

2000E
Type A3

2S00E
Type A3

34008
Type C2

3500E
Type A4

2

Expansion not sufficient to penetrete this layer.

3/b

L ¥ A - B X

oW N -

2/3

“g”
TABLE_ 4 _(CONTINUED)

Reeistivity Depth Intervel
{ohm metres) _ (metres)
0  o-u
L b - 9
10 9 - 30

20 30+
lpse than 8 g = (~5)
Very high 5+

& Qw2
160 ? -5
L 5 - 30
35 e
lzpa then 9 0«5

80 € - 8
24 B

BB 0 = £.5
127 £.5 = 10

267 0 -~ b
43 b+

9,5 0« 6.5

2.8 B.5 « 40

6.? 16 - 60
75 604

7 g - 27
‘Paﬁ-ﬁ 2? bl ,73
40 T34

Surface layer

Wgathered laver

"Conductive basemsnt”
{sandstone) —

Hasament

Surfece leyer
‘Leteritic leyer'®

Surfece leyer
"Lateritic’ zone

Sediments or nanﬁuctigé‘
hesement i

Basement -

Surfece layer

Lsteritic or
8ilicifiod zone

Bagement o

Surface lasyer
"8ilicified bosement®
Weathered layer

RS

Bessment

Surfece lsyer
tsathered layer
Spdiments
Boasment
Sediments
Spdiments
Bngement ...

0.-/10
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3
TABLE 4  (CONTINUED)

Resistivity Depth Interval
Layer {ahm_metrea) {mptres)

Line 3 3750E
Type L

. 3

7.5 0 - % pathered layer
L.,9 h - 32 Spdimente

12 32 - &b Spdiments o ©
L 20 Ele Hogemant

LA

LAnnne 1 W7 w7 Burfere
Tyre G4 S/ 7 7 - EE Serimente

i P R Orgrnment e
Losnl 4 K] 1 - 7 Surfaee
Tres e L] 4 [ 1 Jary o B B
Tyne D0 n 15 A eathered lavyer
3 BR.7 45 ™ B Seriments
i = RO Homppent ~

B LT 4 48 D ow P Surfece
Tyns 09 ki n.o o AR Warthored Jeyer
8.3 17w bW Sedinents

& 30,0 L84 Boaemon? e

SOD0E 4 7. 1w ® Surfaee
Tyoe 02 2 109 Boe bl Becdiments -

Ll

~3

-3
e

(¥
~3
§

L= Serimente e T

“P
3
T
wﬂ
+

Hrsoment e

SR 4 =1 0 - b Surfeoe

‘?“j'i’? e '{E :’g ? }?ﬁ \Zg, w AT irgz* r" § T} \} P ? St

3 lens ther ® B . 8% Smerinente 0r hogement
(eonduntive) -
L 3% B8 Homrment e
oo 4 © 1o % Surfepe
Tyoe A3 » ne 3 - A TilleiTied" layep
g .F 41 - ADE Hroement v

) 8 Rhe R Hememerd 000 /14
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Type G4
7000E

Type Cq

TEOUE
Type 02

Line & OOU
Type C2

spob
Type G2

4000W
Type A3

1500k
Type C4

onno
Type C41

Lever
Line 3 £500E  4-3

b

£ W M s b

£ W N o

E B " I - B

?2/3

2/3

TABLE 4

-] G
(CONTINUED)

Renlstivit
\ohm matye

17
3k

1.5
2.8
&0

10
12

&

2.7
11
Ly2

11
2.75
5.9

16

10

59
2.1

12

17
3.2
16

11
2.5
36

Denth
) o lme

63+

Bﬂ’

125 = ¢

20 -
82+

a’-
3 -
20 -

aur
30-
25 -

0 e
5 -
£ -
18+

0 -
3_
524

e
2.6 hd
56+

Int

&z

20

25

18

52

2.6
56

orvel

Mewnthered laver
Bagement o

Westhered leyer
ﬁ@ ﬂ imm t @ e
Baspmant oo

Surfece
Upathered loyer
Spdimente
Basement e

Surfeoe
psthersd leoyer
Sediments
Bopement .

Surfece
lpathered luyer

Sediments or conductive
bagement e

Hrepment

Surfsce
Loteritic layer
Bosement o

Surfece
Sgdiments
Basament

Burface
Sadiments

Bosement —wse/12
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19

TRABLE 4 ( CONMTIMUED)

Resiativity Depth Intervel
Loyer {nhr metres) {metres) Poeeible Genlo

Lime & PROOW 4 1o (R Surfeoe
Type G2 z 2.7 M - 27 Gedinentg o
3 8.3 77 - BR Bedinents
& 50 S8 Bagomont

Layer 3/6 contrest poor, leyer 3 resistivity sssumed.

2FEny 4 B 5 0 - 26 Spdimenie
Type T4 /3 £,° 25 - BE Bapdimenta seee
& LE ke Beapmant o

BOCH 4 12 1. 48 Burfroe

Type G4 2/3 3 16 - b Sedimsnts
i 36 Loy HBagonont e

il 4 47 0 - 11 Surfsee

Type C4 o 95 14 - B7 Sepdinpnts

P Branmont

S

500 4 o 0w & Surfeoe

Type C? ? 7. L - 33 Sediments oo
Sa b 23 - Spcinents —
L g £54 Hepopnent

Looouw 1 14 0 - b Surfeon
Type 3 2=l 490 b - 7 TiliciTied sediments

7{n) 4.3 F o~ 4% Heethererd lsyer
5 %o 1% ~ &b Sedivents —e——
i L0 Bl Hasoment
LED 4 4 lpan then S Surfeoe
Type A3 2 30 to & Leteritic? sediments
3 3 5 = 57 Sprdiments e

& 36 LY Seapment

&&W/"‘?S
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Line & =00ODW
Type A3

Line 0 ODW
Type C2

L EN0W

Type C2

1000
Tyne G2

4500
Type Cg

2000u
Type G2

2e00b
Type 02

£ oW N -

/2

= \d

T V' I R A N £ W N s

o oM 2

=13
TABLE 2 (CONTINUED)
Registivity Depth
Lohm metres)  (metrs
11 0g-4&
Lé 4 - 29
17-5 29 - 83
80 B3+
13 0« §
{1.65 L - 18
7.2 18 - 103
32'5 183"'
L 37 - bL§
3“"5 kﬁ*‘
Be? 1 -« 2.6
1.0 Peb « 15
32 3%
705 ﬁ e E
.9 5 - 45
Ju3 15 = 45
27 L5
16 0-3
3.7 P2 - biy
24 Lhe
5;& ﬁ b 15
quﬁ 19 haad r’k
33 Sl

Surface

Besemant
Basement
Basament

Surface
Westhered layer
Smoaimentsg o
Basement . ..

Spdiments -~
ﬁ&dim&mtg
Bosement .

Surfece
Ueppthered lsyer
Spdiments ...
Baspment -

Burface
Westhered layer
Sedimants
Besement .

Burfece
lgathered zong
Spdiments ..
Bagement —

Surfece
Weathered zone
Sadiments
Bespment

eeo/ 1l
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Line O 3000
Type L2

3500
Type ©2

LO00W
Type L2

L8000
Type L2

s000W
Type C2

sEO0Y
Type G2

S7S0u
Typa G2

TABLE 4

YT

(CONTINUED)

Resietivity Depth Intervsl

Lover {ohm _netres) {mptres) Praaible Genlooy
1 12 0 -3 Surfece
2 2.3 3 - 18 zathered lByer
3 L.6 8 - &0 Spdiments
& 3l &0+ Bosement .o
4 3.2 Q=& Surfesce
pid 0.8 h -~ 13 bguthered lsyer
3 5 13 - 59 Spdimants
& 30 59+ Hagsemsnt ..
1 more then 4 leass then 5 Surfece
? 9 up to 20 Hosthered lsyer
3 a 20 - 53 Spdiments
b 15 853+ Brsemant
4 more than 2 less then 5 Surface
Z 2 up to 12 Yeathered layer
3 7 12 - 78 Seriments
4 15 78+ Hepomant
1 9 04 Surfece layer
2 2.2 L - 75 Upathered layer
3 7 25 - £1 Spdiments

(or 88)

b, 19 £1 {or 88+) Essemgnt ——
4 12 0« b8 Surfece layer
2 Yoy b5 - 26.5 ipethered layer
3 3 -7 26.5 - 47 Spriments
L 24 474 Bosement .o
1 3.2 0«5 Surface leyer
? Ze1 5 - 22 Uppthered layer
3 7 sNpPTOX. 22 - 38 Sediments
4 20 384 Bagement ...
Bpsemant mpy he os deep ss 68 metres. e0s/15
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B
TABLE 4 {DONTINUED)
ﬁwsi %iui%y Q@p?h Iﬁ?wruml

Line O 800DEY 9 3.6 0 -7 Surfaoe
Type A4 2/3 A T o 57 Sodiments oo

& 13 574 Bngement oo
s2508/ 1 7.5 0-9 Surface
Type €1 /3 4.8 9 - 55 Sediments

A 18 T84 Besanent
6500E 1 30 0-3 Surface
Type 0P 2 11 3 - 53 Sediments

3 42 B3 - 138 Bazement —

& higher 138+ Bogement
70008 1 13,5 0«4 Burface
Typs G1 2/3 10.8 4L - &0 Sadiments

& AN L0+ Basement
7500E 1 26 -2 Burfsce
Typa L4 2/3 3.5 - S 2 - {35 to Cediments

45)

b 146 (35 tp 45)+ Basoment -
BOONE 1 9 -4 Surfare
Type C2 ? heS L - 10 Wpethared lsyer

3 8 - 10 0 - B8 Sediments

A 8n 554 Bpoemant oo
A5n0E 4 B.5 1« R,5 Surfece
Type A3 2 1,5 £.5 = 19.5 Spdimentsg

3 Le3 19.5 - 35 lpatherad layer ...

& 57 354 Spsement

PN ./16
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T
TABLE 4 _(CONTINUED)
Resistivity Depth Intervel
Lever  fohm metrss) __ (metres)
Line 0 soonl/ 4 20 0-3 Surfece
Type C2 - 6.3 3 - 21.5 beathered lever
3 go? 21'5 o &g aadim@ntﬂ
[ 26 L2+ Bagsemont
9s00E 1 & 0«9 Surfece
Type A4 2/3 7 7 - 35 Sedimente
A 20 35+ fBaganent
1000DE 9 Lols 0 - 3.5 Surface
Type 19 2/3 3.5 3.5 = 27 to 33 Spdivents
L 34 27 ko 334 Basgment
10500 1 5.5 1 - 1% Surfeece
Typs C4 2 Loty 15 - L Sediments
3 3 b+ Basemant
14495E 1 g -8 Surface
Type C4 2 3.6 8 - LB Spdiments ..
3 160 LB+ Bepsement
Line 5 ODE 1 Be & 0 - 11 Burface
Type L2 ? 10b 11 - 27 Wgathered zone
3 a8 27 - 16 Sgdiments ..
4 84 T+ Bagement .
snol 1 & 0 - §.5 Surface
Type 04 2/3 3 6.5 - 52 Sediments ..
L 32 52+ Basoment ...
40000 4 B -5 Surfece
Type 02 2 2ol 5 - 19 Wgathered zone
3 36 19 - L2 Sedimants
i 3R L4 Bageoment
L] @/17
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Laver

Limg 5 15008 4/2
Type €9 374
PO0n0u 4
Type Ca 2/3

&
s00E j=3
Type G4 b
1000E 4
Type U2 2

3

&
415008 1=3
Typs G4

&4
2000E 4
Type C4 2/3

L
£
2400E /2
Type C1 3/
3000E 1
Type C2 2

3

’17.’ )
TABLE 9 (CONTINUED)

fesistivity Depth Intervel

Sohm metres) . (metres)
2.1 0 - 28 lepthered zone
42 P8+ Basement
7 0 =5 Surface
7.8 L - 26 nathered zone
P44 P64+ Basemant -
] 0 - 80 Sediments
524 Bh+ Bosement e
5 0-8 Surfece
2 8 - 33 esthered zone
L 33 ~ 75 Sediments
L5 T84 Bepenent
25 0 - 70 Sediments {(depth of
wenthering 25 metres)
32.5 70+ Basement
8.5 0= Surface
Pl L - 42 Bgdiments
o4 L2+ Beesment ..
1.8 0« 34 Spdimentg oo
36 B+ Besement
7 0«5 Surfece
1.9 5 - 30 begathered leyer
7 30 - &L Secimants
5128 L4 Bagemsnt

Q..D/‘ga
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The numhers of soundings Telling into esch group ars as
follows?
A1 - 7
A3 - 47
B4 - 4
Cq - 27
Cz -~ 39
D3 - 1

The tyoe 44 curves present sre »ll 3 lsyer double nacending
rurven,  The bespsent infleptinn orccurs ot the hese of the second

leyer. In nenersl the firet leyer will reflect wecthored serdiments.

The 83 purves »11 bour » bichly resistive second lever, We
suspeet this Ilpyer to be ocaused by nepresurfeor leterite, colorsts or
silivrous zones (Imperly termed 'lsteritic zone' in Toble 1). Thare

sre 2 sub-groups within the A3 pleresificetion.

A3«53 The third layer iz very conductive ond we suspect it
to be sedicents (either westhered snd/or fresh). The bBesenent inTlection
will oceour ot the hase of the third layer.

23«81 The third leyer hes resistivities in the beseoent
venne (1% « 00 aha netres).  In thees ceses hesement mey pither
undariie the 'lateritic’ zone or the 'leteritic zone' mey reflect =

earesurfeoe silicificetion of the muertzito.

kL

fmly one evemnle of nroun type 84 opeere, {viz. line 4 LODDW).
The purve sheoe i8 unlike any other ot Pendurre. The First three lsyers
farm = douhle secending purve and the lest three = sexies,  From sn
exanination of neerby resistivitiae engd thicknesees, ang might sxpect
leyer 3 to pe besement (22,7 nhm wetres) end Isyer & s ‘sore eonductive’
hosenent,  Thersfore, 17 we fonore the fourth lsyer, +he purve would

have sr 34 oleesificetion,

The most domirent proupinne o Pondures pee 09 end 02, With
the expeptinn of the 2 loyer curves, the epeond Isyer of both curve-
typen e the moet eonduetive.  With ? loyer curvee, netireslly the First

Ioyer s the mont eonductive.

There =re 3 spborcvps within *he 54 elgesificetinn.
Q@O/"’ig
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- 40,

WL T ? ilsyer purves. The lsyer /lsyer 2 inflection point is
interpreted ss hosabont,

1.8z 3 loyer cupves, second lsyer ig the winimum.  The besoment
coincides with the leyer 2/lever 3 inflection (one exception
line 3 0ODE),

4«03 L Isyer curves, the Iest thres leoyers Form s mexime. Thers
is only nne of thess exemples, {viz: line 2 L500W) which is
reslly » varistion of curve dyne 03«8, The extre loyer is
= grall condustive zoce shove the lsteritic or silicified?

mexdmem Teyver,
The €7 curyee een be geppreted intn fwo suhoroupe:

Cowhiy hore beseqent eoincides with the leyer 3/lsyer & inflechtion

point,  Leyer 2 probebly refliecte the denth of peethering.

Co.B Uhere brgement coincides with the layer 2/lpyer 3 inflection
point.

The ssiority af tyne 02 sre af the first tvpe. Curves ot
Lims 4 400N, 1ine 3 00E =nd the 04 curve =t line 4 500, a1l sppest
tn Frve e toonduetiye ! Beogement overlyicn the cusrizite. . ALY of these
rurves heys heen nlotted toosther on Flet= 17, The ‘ennductive besement’
wee only identifisd by comperison with drill dete =t borsholeas 52 and
82, In borehole 52 the condurtivity ie belisved to he dus 0 oyrite.
At hole 82 the sondeltone present is probebly phyeice1ly siniler io
the Fleviel conolomerstes, The irdentifying chereeteristice of the
curves nlotied on Plete 47, »re fhot in eech oese the resistivity of
the ‘eonductive begement® layer is very unifare, whilet this is not
typicsl of fluvis! geections. This charecteristic i1s not only abserved
ot Penduree, hut ig o Pesture comsmly ooovrring in Fluvisl oress.
onductive begsoent® oan be suspected in srecs where depthe o hosement
o one o twy scoundinos would he moech orester then noreel. Exomnles
‘e orey Line 1 Z0ODNW, line 2 STODW eert 000N, 1ine 3 STO0E end

Tine L =00,

=3

ot th

®

“nly ane sounding Telle into class type 03 (viz: line 4 45006,
In whis esse the third lasyer is pyebebly the sewe ‘conductive hesement’
thet poeurs ot 000N,
soo/P0
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The mpet difficult curves to interpret st Pesndurrs sre those
plotted on Plate 18. These sre sll 02 types curves, that could be
resdily misteken for type C41 curves with a2 besement inflection st sbout
20 metres. Spunding line 3 G44LOOE, occurs sdiscent to drillhole Jb,
where 50 metres of shale overlie basement. The inflection point
8t sbout r = 20 metres only reflects depth of westhering within s
thick shele unit, By computer modelling sounding 3/74400E we cen obtain
g sultable curve-match by usingthe geo-slectric model;

Resistivity Thickness

{ohm mgtres) Lmptres)
18 2
1.9 13
8.3 34
325

On this model the besement inflection point coincides with
g minor chenge in slope st sbout » = 80 metrss. The inflection is -
hard to sse becsuse ~ layer ‘2 1s so conductive in reletion to leyers
3 pnd 4, However, the inflection cen be sssumed to occur at sbout
that point if the curve is ouelitstively compared with its nepighbours
(gee Plste 24). The leyer 3 resistivity derived sbovs,can be ussd
to help interpret similsr soundings. However, exact depth to bassment
for soundings having goor leyer 3/leyer & inflection contrasts must
be treetsd with paution,

In sumery, the depth to besement interpreted for the
followino curve types should be trested with some ceution,

AZ-A : HBeppuse of enuivelence problems with medme/minise
CUTVES,.

Lz s Where highly conductive second leyers ococur (see
Plate 15).

Hq 2 Uninve sounding typs.

Dapths interpreted for these curve types should ot lesst
be relative.

The ponesible meior sources of error could be

(e) Leyors interpreted ss 'conductive besement® on line 4
may be sediments, slthough dreill evidence suopeste this
nh@/?‘?
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ig unlikely.

(b) Some lmyers interpreted se sediments could be 'conductive
bassment *.
Arpes whars this might pocour heve been ldentified on
Flete 8. Drill evidence snd sur pest experiences,mepping
in fluvisl sress, sugpests thet 'conductive' beosement is
very unliksly to ocour outside thoss ersss delinested
on Plate 8.

Flate 7 « The fsult snomsly {profile chenge), ie more
spperent an the ¢ = 40 metre profils than on the r = B0 metrs profile.
The profile chenge sssocisted with the shomely is centred st B50U,
Fpparent resistivities west of the fsult snomely decreess ot widsr
seppretions(conductive besement). Esst of the Psult enomely spparent
resistivities incresse st wider v seperstionsz.

The pnseudo-ssctions provide o 2-Dimension displsy nf the
sounding dete recorded on esch traverse. Theyeot s & nuslitetive
sid to the puentitetive sounding intemretetion. The contouring on
the pessudn-~sections determines whether » festure hez horirzontsl or
verticel boundsriss. IF the contours tend to be horizontel the gen-
electric festurss sre likely to be Fluviel and if verticel, bssesment
contrests.

One drewbsck with the pesudo-sections presented,is thset
et the moment ouy plotting progremme is not directionslly orienteted
end hence some sections go Prom pest to west and others from west to
enst. Thersfore some pssudo-sections ers beck-to-front in relstion to
the intersecterd sections plotted on Plote 8, where wsst is eluwsys to
the laft hend side of the plen.

The indivirusl pseudo-sactions.sre briefly discusssd.

Lire 1 (Plate 1) - This psoudo-ssction highlights the
conductive bessment from 000U - 95000 snd supnests that the conductive
third lesyer ot 45000 is o basement festure rsther then Fluvisl (verticsl

ena/2?
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s |

contours). This zons may be o wide foult zone or westhered dyke?
The pseudo-section slso suggests the depth to besemsnt ot 2500Y may
be slightly desper then interpreted (perheps basement hump on Plste
B is in error?).

Line ? (Plpte 2) ~ A lot of the contours on this pseudn-
section tend to be verticsl, with horizontsl devistions seccurring st
or sbout the point of besement inflection. The most conductive besement
opcurs st 20008. The hiphest resistivitiss ere sssocieted with "lateritic
zones' snd shellow besement et ths western end of the line. The pseudo-
gection sugoests thet perhsps the intsrpretetion atvﬁﬁnﬂﬁ is in error
snd basevent is shellower ot this point. Very conductive, thick shale
arges ocour esst of S0DW snd at 4500,

Line 3 (Pipts 3) - The pseudo-ssction reflscts the
chennelling from 3000E - 50008, High reslstivitise ceused by shellow
basement and lsteritic zones poour either side. low resistivity velues
ot depth =t 1500E coincide with either sediments below the 'leteritic
zone ' or conductive basement. Drillhole 83 sugpests thet these results
ere due to the Pormer cese. The sounding et 100DE did not peretrets
the 'lsteritic zone'. The pesudpe-section slso shows the extent of
the ‘conductive' sendetong basement known to occur ot shellow depths
in hole 82 snd providss informetion on the conglomerstic ssndsionee
shele interfpce, which ococurs betwsen LODDE-L200E. Sheles sre elso
prevelent ecest of 650D,

Line & {(Plgte &) « The pssudo-section probebly fesvours
the shellowest of the two possible interpretestions st 500W (sse Plste
8)s It tends to suggest thick shele occurs st 150DW, 20000 end 3500W.
It suggests thet the possible besement ridge ot 25000 (see Fleta 8)
ﬁreh@ﬁly doss not oCour.

Line 0 (PFlate ) - The predominsntly horizonisl contours
on Plste 5 suggest s geo-electricelly more uniform besemsnt on this
ling. GSheles would geem to dominets the section sest of 6000W. Some
doubt occurs in the guantitstive sounding interpretetion betussn 4500W -
FOODW, The pesudo-ssctions tend to supgest thet the depth o besement
ot 5500 mey be slightly deeper thsn interpreted.

v

.l"/?B
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Line 8 (FPlete 6) « Beosuse of the relstively uniform
begament snd Fluviel section, the peeurdo-section contours perellel the

P

interpreted seotion on Plste 8. Shele sesme to be very wideenresd on

thig line snd 1ittle conglomerstic sendstone is interpreted o oCour.

Plete 10 -~ The contour plam of interpreted depth o
treerent sunoeste thet o Fluviel depression or chennel is continuous
Fram line b northuerds through the survey sres to line 5. Dapth tn
hesenert within the chennel le in the order of G070 wetres Prom ling
L to lire {1, decpening fo 7080 medtres on line 5.

A bpeerent ridoe ovcure o the sest of the intorpreted channel
on linee & to 4. It eopeere to heve Peen phrontly frunceted between
Tine 4 =ad Yne D, A elose inspectine of soundincs Tine 0 3000L-LD00M,
indigetes thet shellow besement is unlikely, The soundiroe sre

suppnrtes by drillhnies 53 and by contouricre on Flete 9,

Bperment deepene very repidly eest nf the ridpe, Howewer

it mpoearvs thet only sheles wore Iopeterd,

Denthe to hesement are reletively shellow (&0 setres ond

lees) over the vestern pert of the BUTVEY 810,

Plate & « Contour plen r = 65 metre soperent resistivity

date,  Lower velups wondd tend to reflisct thicker sheles snd deeper

bepenert,  Bigher veluss shallow bessment epd neeresurfece "letorizetion®.

A morthegouth linestion Fros ohout l1ine 2 OSSO0 4o sbout 1ine D 7500
suongests » possible feuli. Another foult will orobebly extend Fram
line 4870 %o line 3 shout 500, It woy eontinoe sovth prossine line &
at SO0 end north to line N (ADO0-LR00W),

The extent of the ‘isteritic zone? snd the ores whore the
seriments sre thounht to be predomivently ghelen ere =len ouvtlined on

Ple ponfinnd dn the Jedle pavner of the

Filete 9, The "lsteritic zore
sUTYRY Pres, The thick shelpe tno the nanrthers socd pestern seotiono
mrd foopn osree hetueen the sesterly Feult ennoely anr! the chennel

eronely (poeeibly 2 rewnont Flondepistn soomely).

m@w/h?i*
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The Chonnel Bnopely

The chermel snomely os defined by the £0 metre contour on
Flate 10 diverges slichtly 4o the erst between Jine 4 end 0, This
divergence msy be ceused by faulting, There sppsera to be o mejor
feoies chengr withln the chernel neer line 0. Shsles predomineting
to the north, with sheles overlyinn o heeel oconolomerste tn the south.

The conolomprete within the chermel is probebhly thicksst
whary the spperent resletivities ehove bogevent are hichest. fn
axmvoinetion of the reletive pletes sunosstz thet the thickest cone

nlaserete winht ooeor o Follous;

Lime 4 (Flnte 46) 270003000

Linp 7 (Pinte 20J 3000

Lire 3 (Flate 210 350DE-L0N0E

Lire & (Flate 22) « The sppsrent resistivities with ths

sedimenta on this line sve lower then those shove sunnesting

Trep ponnlonerste in the serupnee,
Line 0 (Pletes 24/7%) €0000 - Fossibly sliohtly off chennel,
sependine unon eoreect intorpretetion of gounding O/75500W,

Eltepnsitive - L9000,

Reenmmendst ions

(=) Drillina - From the resistivity results the thickest
eonniooeretes would sppeer o nocur on lines 43, dAny ropsonesble
thivkness af ponoglonerste wouls sopenr o tersinegte shout line 0. Ue
woulrd suonest line 4 3000W, Yire 2 3000W, 35000, lirme 3 37°0E, lire O
AOONN sy worthehile drillaites. Ferheps Mine D ATN0H, 1ine & 3D00W
il 1ine 4 2T00W oould eolen be sdder.

(=) Registivity « The antbod pged durine this survey is

Y

stiafantory fur reconneissenes yivk,. Frofiline with someretions of

e

= F% eng/ar o= 65 metres wnuld be sdpouste Por eny subsenusnt

= N

fetniling of covglomerate/shele snd chermel bounderiess within the
sUTVRY sres.  The veds of oeogrees nf this type of witk might ke 3ek
Kilowetres o day 1T both prafiles were conducted prd 47 The stetion
gpening wes 5N motroe,un ta 7 kilawetres o dey 17 only ore seperstion

weg uned sand the gtetion speecing wee 400 oetres.

.
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Possible fault

o x e |Mierpreted fault anomaly
e Lateritic Zone

e i L sbsiea Wil shate

asnemmmse Channel Anomaly (likely)

[ — (possibie SCALE: 1cm= 500 metres
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A short resistivity survaey hss been carried osut et ¥t
Gunson to deternine whether the method cen detect reletively cdeep

chennels.,

The Field work involved soundings =t intervels of 500
metres on g 7 kilometre lono srst-west treverse,

The soundinne pre of hesicelly & lpyare.  The first lsyer
reflrets dry neeresurTree Repent depnsits. The seeooed Isyer, nrobebly
the reoth of peetherinn oy ehole =nf ruhble dengsitinn {see Trble 1),
The thize lsyer gedinents snd the Tourth lsyer hsasement,

i

& notentisl souree of orror opoure in sress ghere the lsyer
IO, LT

end SPOTED) G dhree af theee Tnpeticas, drilling dedn hss helped

h o AnTlieetinn s off

3/ Tayer 1# +n sew {(e.n, 15000

¥

3 3

vitiss For Ieyer %, These vslues con then

ol

we dAeteraires fypioel reapist!
he pred 0 help dnterorst P %eoult enundtinee of sinilse aghepe
{orounine) sy Feam the odrilibnles, fhos cdnisndsding eony ootentisl

BYPRT.

Foppver,  the psevin-gecotiors epre veey veeful io smonthing

the asoundinn dnteroretation 40 avees af ookt (eoo. 35MWD.,

Aepintivity couvld be rplishly used 0 wen, et worst the
Teternl poeition of chemmel spooelies oo eough denth o beserent

deteife, O boat, 17 would geovide desth fn besement peiinstes o

P

within + 200 Un sore ther 80Y of peoes) =i

ey

v mverall deteils of

the dntre-bhesinel seobinn,

/e
@ ow o ow ol




000052

.
In yetinn

Murdoch Geophysice (Austrelis) Py, Ltd. have underteken s
single resistivity trsverse west of Vount Gunson Mine, which is
situsted epproximstely 140 kilometres north of Port Auguste in South
Austrelis. The survey wes cerried out by Mr, R. Timmins sssisted by
Mr., P, Harrop snd C. Johnson from the 7th to the 9th Merch 1977.

The basic objective af this survey wes o determine whether
resistivity could be ueed to mep deep chennelling in the Mount Gunson

BrP8q

The resiativity survey wes confined to s single esest-wpet
trovarse. (he FTisld procedure involved = detsiled sounding every 500
metres. The soundings were expended to g lngerithmic formuls with
an aversne of 21 individusl resdinps being teken on sech sourcding,
for verious helf current elsctrods seporetions (r) between 5 end 250
metres. Some soundings were sxpanded Further snd some were termineted
before this depth, depending upon enticipsted resulis.

Presentstion of resulis

1. Esch soundinp curve result s presented es o bilogsrithmic
oreph of spperent resistivity meesured in ohm metres {vertical sxia)
sgeinst r in metres (horizontel axis). The soundings have been grouped
together on Plestee 3 to S,

2., R psepudn-section hes been constructed using sll the
aounding results (Plate 1). The results hsve been logerithmicelly
contoured to ellow ruelitstive interpretstion.

3, An interpreted geologicel section for the treverse line
hag been plotied on Plete 2.

() Nuplitetive Interprefstion -

The soundings st Mt. Gupeon ere of 4 loyers. The soundings
very from eech other meinly in the second lsyer. They cen be sub-
divided into thras groups dependent upon the resietivity end thickness

ﬂD'D/B
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nf this lsyer.

Group A (DOW Leyers 1, 2 & 3 form & mexims
Loysrs 2, 3 & & form s minime

Group B (500W-2500) Layers 1, 2 8 3 form s minims
Loyars 2, 3 & & form & doubls ascending
gurve. The loyer 2/3 inflection point
cecurs 2t r separstions of less then
2% metres.

Group C (3000W-7500W) The leyers sre similer to group B, but
the lsyer 2/3 inflection cecurs st much
wider r seperations.

Drilling correlstion end experience st Panﬁurra, sungest
that besement will occur ot the lsyer 3/layer &4 inflection. This
infleetion point is not essy to identify on some soundings. In such
ceors depth to besement inteorpretstion must rely hesvily on surrvounding
resigtivity velues and on the pssudo-section confours.

The soundings have been interpreted ss follows:

TABLE 4 - SOUNDING INTERPRETATION

Resistivity Depth Intervsl

Leyer (ohm metres) {metres) Experted Gegloo
oo 4 13 03 Surfses
Model 2 22,5 3 - 57 Sediments (sendatonsg)
3 8.4 52 - 80 Sgdiments
L ?6 - BO+ Basemant
Smell conductor mey nceour in lsyer 3.
=ony 1 28 0 = 3.4 Surfpee
2 7 30k - 17.2 llpathered zone
3 16 17.2 - 52 Sediments (sendatone)
b 37.5 52+ Bagement

amm/li
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“t@“
TABLE 4 (CONTINUED)
ﬁamiativity ﬁ@g%% ?ntarval
1000w 4 Surfaos
2 Westhered laoyer
3 Sediments (ssndstons)
b 22 (essumed) £94 Bosement
Resistivity of Layer & sssumed - sounding not expanded
out Per enough.
45000 1 .6 0 -7 Surface
?2/3 415 7 - 39 Spdiments
A 18 39+ Bopement
rpnn 4 19 0«3 Surfere
? 2.9 3 - 17 Wepthared leyer
3 W2 17 - 56 Sediments
i e 564 Bagemant
PEO0L 4 &4l o & Surfece
@ 3.9 L - 22 lppthered laver
3 8.3 72 - 949 Sedimente
b 1% 994 Besement
3000 4 20 -5 Burfece
2 3.6 5 - 43 Westhered lpyer & shels
3 9.5 43 « 450 Sediments
& 18 150+ Bessment
3so0u 4 65 0 - 5.5 Surfren
? 2.3 5.5 « 40 Westhered leyer 2 shele
3 40 5 - 128(7) CBediments
A 30 126+{7) Booament
Exnot besement inflection difficult 4o determine sccourately.d
QGD/E




L0004

L500Y

soony

55004

6000

65004

FONON

o0 5 en

TABLE 4  (CONTIMUED)

Resistivity Depth Intervel
Leyer  (ohm setres) {mptres)

1 70 -5 BurPace
2 3.5 5 - L% Westhered zone snd shele
3 110 85 « 114 Bediments
A 18 110+ Begement
1 LO 0-4 Surface
? A 4 - 48 Ugathered leyer snd shsle
3 10 48 - 95 Sgpdiments
[ e 9%« Hesoment
1 11 -3 Surfece
? .3 3 - 25 Westhersd zone
3 £.8 75 « 63 . Sendstone and shale
A 17.5 £3+ Ouartzits
4 £.% 0 - 6.7 Surfece
?/3 l"‘? 607 hed 7& 5&?!31%31%8
A 3.2 Tha Quartzite
4 5 -6 Burfeoe
2/3 3B £ - 406 Sedimants
N 17.9 06+ Quartzite
4 0.5 -8 Surface
e 4,2 B8 - 80 Sediments
3 more then 5 80+ Bescment

Hpgement resistivity not determined, se sounding not
expandedout sufficiently Fer.

1 70 0 ~6 Surface
2 2.8 £ o~ 95 Sedinente
3 92 9E + Basement

Poor sounding.

nﬂﬂ/ﬁ
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Drillinn sugnests thet the veristions thet ococur in the
reslistivity snd thickness of layer 2, are Inrgely depsndent upon the
thickness of shele (and rubble?) present. In the Type A soundings
these formetione ere sbeent. In Type © soundings the shele resches
maximum thickness.

The lower shele unit intersseted in hole WB3 pennot be
differentisted from the assndstonss sbove. The effect of the presence
of the shele, only lowers the resictivity of leyer 3,

The potentisl souree of srror in the shove interoretation
lies in correctly identifying the exsct position of the layar 3/loyer
b inflection. In this ransrd +he moes d4PFicult sountdings to interpraot
ere 15000, 3°00W, &500W and SO00M. 4500, 3500W end 45008 =11 ocour
close to drillholes, which provide depth econtrol. In the shove CESER,
we heve metcherd the Field curve tn & computer derived curve using
reaistivities typicel of layer 3 ond &, pe determined pt drillesites
and In pleces vhere the inflesction is sssier to ses, Soundinne ot
000W and 6500W must elan be trested with ceution ss they wers not
expendsd out fer snough to confidently confirm the position of the
hagenent inflpction.

Pepudn-gerntions

The pseudo-section =t Mt. Bunson is very useful in intere
preting the Finel hssement profile. With the exception of the eres
west of 600DW, the pseudn-section contours pesrellel to the bBrsenent
profile, reflecting the feirly wniform leyer 3/lsyer &4 gen-electric
section. The bessment enneers o be slightly more conductive west
of aNnnk,

The pspudoessction sheps le used to provide » possible depth
to besewent interpretstion st 300U vhere the leyer 3/lsyer & inflection
ig very difficult %o son.

The predominant Fepture of the interpreted section is +the
deon denression between 3000W end 3°N0U. Depth to besmewent in the

depraasion could be in fthe order of 450 metres. £ emell depreesion,

130!‘&/‘?
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nﬁ? -

ong sounding wide,cen be postulated st 6000Y, but we do not recommend
the teeting of such enomelies. At legst twn soundings ere reoulred
tn confirm o chermel shomaly.

The resistivity of ths sedimentery section is highasst at
the eestern end of the line. Uepst of 000U, its resistivity falls
From 46, to sbout 40 ohm metres over the chennel snomely, snd down to
about & ohm metres =t the western end of the line. The higher resis-
tivities at the ssatern end of the line coincide with peologicsl
unit Uhe snd the low resistivities ot the western end, with geolonicel
unit Wh, The resistivity of Unit Yhs over the charnel snomsly, would
he lowsrad by the presence of shales. The bessement resistivity sversges
20.4 aohm metres esst of 5500W end 12.7 ohm metres o the west,

Raesigtivity could be ressonsbly used $o mep deep rhennele
in‘the i%, Bumenn pres. The only problem envissged from this survey,
is poseible error from the poor layer 3/1ayer & contrest thet cen oCouT.
The poseibility of error cen be minimized in » number of wpys S-

(#) Interpretetion - Grouping of sounding curves;
pomperison nf pusntitetive interpretstion with thet Por
surrounding snundings; ouslitstive interpratation of

pszudn-ssctinns,.

{n) Field Propedurss - (i) Use higher wettsoe converters
in very sendy press to minimize
niise.

(11) Concentrete resdings on rising
curve ssgments.

(r) Parellel relstively cioeely speced treoverse lines {e.00
Pondurrr) -~ Nllows the shepe of festuree interpreted

0 be studied.

By observing the shove conditlons, resistivity should at
woret Incste the leterel position of chennel snomeliss end provide
heelr depth fo beosement inforaetion. Pt best 1 should elso provide
informetion on depth to beeement (to within 20% in over B0% oF cespe)

end some controls nn the oversll intro-besinal section.
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1.  INTRODUCTION'

- Murdoch Geophysics conducted a trial resistivity
sﬁfvéy at Mt. Gunson in June, 1976. PMR 142/76 reported the
results. The purpose of the survey was to test the ability
of resistivity to reveal subsurface geology and to gauge the
potential of the resistivity method as a low cost substitute

for or adjunct to stratigraphic drilling.

This report evaluates the interpreted results of
the resistivity survey against the geology as known from
stratigraphic drill holes. Further geophysical work is

recommended.

VA



o MG34 7 w
e g
//
/’é/ 2
4 g
e b
o / 4 _ o MG23
i & ; :
; ) // o MG19 : : ]
[ ] - ’
§§§§==§\ ("\_/'\' Ma‘b .péé(/// 9 MG20
N - ; ///« ® MG32
\ A V
\\&{~ ™, : ///// ® MGI7 )
—§\\'§\ 7
S P
n 27
P | |
e . $ I /e M629 o MG *MG30 o MGIG
’/,/‘7/ .
b V4 . /
—~ o~ T ——
i o | '
520000 N AN MG2i JMG28 . MGI5
N v T - hd
\L/ \‘.L’ \:E§/=========.._
/ \_/ e R T e e e,
—_=
} °MGA0
[ emai0 - enooo!
~
w/. resistivity “"f..lm : T
f ¥ TOU v
5 omall 4 oMadl 3 {f'
! ¢
e MGI3 o MGi2 - e KODO / .
. : . YHOUSE
.1 8 \WORKinGs
b / B\ HOUSE
e } |
MGS - ' Vd N
eMGY e Q000 POWER LINF \
. N ~
)

Figure 1. LOCALITY MAP~_

. GUNSON AREA

Manuary 1975




\_‘\\

—_ O JRAPBam
T Tonne3 Oy

AY

. T

BIRTHDAY SIDING

057 oW

AREA

T,
£ 3




L 000083

N

-

2. EVALUATION OF RESULTS

From the resistivity data,'ﬁ.B. Murdoch intefpreted
géblogical sections differentiating 18 lithological units,
(Plate 1, PMR 142/76). The complexity of the interpretations
makes comparison with the relatlvely simple stratlgraphy,
dlfflcult

-Resistivity did give a reasonable picture of the
Pandurra Formatlon 'basement' profile in many places. For
general exploration purposes, it did not differentiate

sufficiently between the various other stratigraphic layers.

On the accompanying drawings, the top of the Pandurra
Formation profiles, as predicted by resistivity, are compared
with the‘geological cross sections.coﬁstructed using drill hole
data. Sﬁccess rates for the resistivity method were computed
by measuring the percentage of the survey traverse length over
which the basement profile as predlcted by resistivity is within
'+ 10 m of the drill interpreted basement profile. On line 1,
resistivity was 'successful' over 3,000 out of 4,500 m, or 67%
of the traverse length. One line 2, the method was successful
for 2,700 out of 5,500 m, or 45% of the traverse length.

[eenn
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CONCLUSIONS .

-

i

. 3.1 The success rate of resistivity in predicting

" “the basement profile was estimated to range from 49% to

67%, given an order of accuracy of + 10 m to a maximum
depth of 55 m.

3.2 ‘The resolution with resistivity is probably
not sufficient to identify depressions of Cattle Grid

dimensions.

3.3 Younger sediments overlying Pandurra Formation

probably cannot be differentiated by resistivity.

3.4 Tregolana Shale with a basal dolomite band
prevented detection of underlying Pandurra Formation
basement at MG 11 and OK 47.

3.5 The effectiveness of resistivity in profiling .

basement at depths greater than 55 m is untested.
/

VOTE
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4. RECOMMENDATIONS

4.1 A resistivity survey should be undertaken, designed
to teSt_the effectiveness of the method in detecting larger
depressions at greater depth than those investigated in

the June, 1976, survey. A traverse from Cattle Grid to

the highway is recommended.

4.2 Resistivity should be tried as a means of outlining
macro relief on the Pandurra Formation basement. Subtle
relief should then be interpreted by palaeo-geographic

reconstruction.

4.3 Attempts should be made to determine whether
aCcuracy of prediction of Pandurra Formation basement depth
could be improved by modification of technique or interpre-

tation.

4.4 Resistivity could be used to provide inexpensive
infill data between stratigraphic drill holes. 1In practice,
it should be recognised that the order of accuracy of
resistivity depth estimates is usually only about + 20%
(Griffiths, D.H., King, R.F., 1965, Applied Geophysics for

- Engineers and Geologists, p. 134). This means that at a
depth of 100 m, phantom depressions with up to 40 m relief

could appear.

4.5 Seismic refraction techniques could also be
considered, as an alternative to resistivity. According to
Griffiths and King (op. cit., p. 134) the greater accuracy
(+ 10%) of the seismic method might more than pay for its

greater cost.

DGT/SS
21/9/76
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1.

ABSTRACT

In July, 1973 C.G.G. carried out a one week resistivity and I.P.
orientation survey at Mount Gunson (S.A.) for PACMINEX PTY. LTD.
At Mount Gunson, copper sulphides are located in a nearly

horizontal sandstone horizon.

The I.P. and resistivity tests included Electrical Soundings and
I.P. Expanders, saturation tests, a mise-a-la-masse survey néar

drillhole CG78, and pole-dipole profi]és.

Results showed that known mineralisations give rise to strong,
well defined I.P. anomalies. It seems that mineralisations are
overlain by a thicker, more conductive upper layer and are

located within more resistive sandstones.
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INTRODUCTIOH

In July, 1973 C.G.G. carried out Resistivity and Induced Polarisation
tests at Mount Gunson, (S.A.) for PACMINEX PTY. LTD.

A copper sulphide mineralisation lies within a nearly horizontal
layer about 3 metres thick. The footwall consists of the
Pandurra Quartzite, the hanging wall of the Whyalla sandstone.

The mineralised horizon is about 35 metres deep.

In an endeavour to establish the most effective geophysical method
it was decided to use the C.G.G. PP721 recording unit with a 7.5 KVA
transmitter. The study of the influence bf all parameters (pu]se'
duration,decay voltage at any time after cut off-...) can be studied
with the C.G.G. PP721 recording unit. Because clayey conductive
overburdens are known in the Mount Gunson region it was considered

safer to use a 7.5 KVA trénsmitter for the tests.



1.

1-T

FIELD AND GEOPHYSICAL CONDITIONS

Location-Access-Terrain Conditions

The Mount Gunson Mine is situated between Port Augusta and
Pimba,north of the Transcontinental Railway (see Figure 1 -
Location sketch). The crew and equipment travelled from
Kalgoorlie to Pimba by rail. The distance between Pimba
and the Mount Gunson Mine is 30 miles. Part of the road is
sealed and access is easy for any type of vehicle.

L d

The surveyed area is undulating and covered by open woods.

Geophysical Conditions

Surface conditions are generally good for electrical methods.

Current lines were as long as 1500 metres but their resistances

were kept between 100 and 120 ohms, (the resistance of 1500 m
of cable is 15 ohms). Current electrodes Were watered with
fresh water. The maximum current was 4.50 amp; the minimum
current was 0.50 amp. Potential dipo]e§ of 20, 36 and 60 metres
were used. Pulse voltages were higher than 10 mV and lower than
400 mV except for 9 Electrical Sounding measurements which were
within the 2.8-20 mV range. |

The quality of records was good; elongations corresponding

to the decay voltage at one second after cut off were generally
lTonger than 5 mm (see Figure 7). Ground electromagnetic

coupling was observed on Line 1900N
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2. FIELD OPERATIONS AND STATISTICS

2-1 TField Operations

The crew left Kalgoorlie on the 18th of July, 1973 by train

and a?rived in Pimba on the 19th. Electrical Sounding 1 was
started in the afternoon of the 19th. A second Electrical
Sounding and I.P. Expander was completed on the 20th. Saturation
tests were carried out on the same day.

An applied potential survey was carried out on hole CG?B on.the
21st. Pole-dipole profiling started on the 22nd.

On the 23rd W. TSCHAIKOWSKY, Manager of Ground Geophysics for
GEOTERREX PTY. LTD. joined the crew.

2-2 Statistics

2-2-1 Composition of the Crew

Personnel

- Observer/Party Chief:  D. PARKINSON

- Three Field Assistants from PACMINEX PfY. LTD.
Equipment

one C.G.G. PP721 recording unit set up in a cabin

on a TOYOTA Landcruiser truck.

a 1000 foot logging cable

- one 7.5 KVA modified HUNTEC IP transmitter with an
engine generator powéred by a two cylinder ONAN four
stroke engine on a trailer.

.- three IW TOKAI transceivers.
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Production

Field work started on the 19th and ended on the 26th

of July, 1973. Measurements included,

2 Electrical Soundings and I.P. Expanders

3 Saturation tests

- 123 applied potential (IP and D.C.) stations

- total length of applied potential profiles: 2.25 km
- total length of pole-dipole profiles: 5.75 km

- number of pole-dipole measurements: 230

- total number of working days: 7.5
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3. TESTS

3=1 Electrical Soundings and I.P. Expanders

ES2 on mineralised drillhole 31D (Figure 3)

The apparent resistivity curve shows that a conductive
overburden underlies a thin resistive upper layer, probably
sandy clay. The resistivity of the conductive overburden
does not exceed 3 ohm-m; 1its longitudinal conductance*

is 10 mhos. For a resistivity of 2.5 ohm-m the corresponding
thickness of the conductive overburden is 25 metres.

The resistivity of the resistive bedrock exceeds 100 ohm-m.
The apparent polarisability curve reaches a maximum for

AB/2 = 150 m. The shape of the I.P. Expander corresponds

to the effect of a horizontal polarisable layer. The top

of the layer is about 25 metres deep.

* The longitudinal conductance of a stratum is equal to its

thickness divided by its resistivity.
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FIGURE 3 ESZ2
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-

ES1 on barren drillhole 702500E/G518000MN (Figure 4)

At ES1 the resistivity of the overburden is higher than at

ES2 - its resistivity is aboup 15 onm-m and its thickness

does not exceed 10 metres. On the other hand the resistivity
of the bedrock is much lower at ES1; it does not exceed

30 ohm-m. The apparent polarisability curve confirms that
there is no polarisable material at shallow depth. The
apparent polarisability remains below 0.15% for AB/2< 200 m.
The slight increase of apparent polarisabilities for AB/Z = 200,
300 and 400 metres is most probably due to a lateral effeét
and not to a deep marker. It is interesting to observe that
the mineralised bedrock is more resistive than the barren
bedrock. Because there are only two Electrical Soundings and
I.P. Expanders this could be merely a coincidence; nevertheless
it is a fact frequently observed that stratiform sulphide
mineralisations in limestones or sandstones are associated
with resistive horizons. In “On the genesis of the lead ores
of the eastern border of the Caledonides in Scahdinavia"*
Erland GRIP mentions that there is "a striking correspondence
between the purest quartz sandstone "argillaceous sandstone
and the richest lead concentrations”, "argillaceous sandstone
being less and less favourable with increasing content of clay

and sericite in the matrix".

Economic Geology - Monograph 3 1967
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K.C. DUNHAM in “Veins, flats and pipes in the carboniferous
1imestone of the English Pennines"* mentions that "the Lower
Carboniferous facies in the basins is, for the most part,
decidedly more argillaceous than in the mineralised blocks".

Clayey sandstones are more conductive than pure quartz sandstones.

3~-2 Saturation Curves

The saturation curves plotted on Figure 5 were obtained over
a mineralised drillhole. They are normal saturation curves.
The saturation curve obtained over the barren drillhole (see
Figure 6) is much fTatter.. This is in agreement with a
general observation that saturation occurs more slowly where
sulphides are present.

The curve AB/2 = 200 m on Figure 5, shows that for an 8 second
‘pulse duration the apparent polarisability is equal to twice
the apparent polarisability obtained with a 2 second pulse
duration. Between 8 and 20 seconds the increase is only 35%.
An 8 second pulse duration was se]ecﬁed for the applied

potential and the pole~-dipole survey.
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FIGURE 6
SATURATION TESTS ON
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4. APPLIED POTENTIAL

4-1 D.C. Potential (see Plate 1)

As could be expected over a resistive disseminated mineralisation,
the D.C. equipotential curves do not show any evident trend.
They are not exactly circular but the small deformations can

be explained by variations of the overburden conductance.

4-2 1.P. Potential (see Plate 1)

The I.P. potential was obtained by adding the decay voltages
at one second after cut off, starting from the top of drillhole
CG78 which was taken as the origin of potentials.

The equipotentials show a NW/SE trend and a north-eastward

apparent dip. The approximate 1imits of the polarisable body

are indicated on Plate 1.
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FIGURE 7
EXAMPLE OF RECORD TESTS ON
DRILLHOLE 31D
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5. POLE-DIPOLE TRAVERSES

5-1 Apparent Resistivity

The apparent resistivity pseudo-sections show mainly
variations of the total conductance of the overburden. This
is particularly evident on Line 703600E where the iso-apparent
resistivity curves are almost horizontal and show a regular
increase of the apparent resistivity from the top to the
bottom of the pseudo-section (see Plate 3).

The Towest apparent resistivities occur in the central part
of 703600E. This confirms the Electrical Sounding carried
out on 31D. It is interesting to note that the E.S. curve
gives an indication of the order of magnitude of the bedrock
resistivity and that the pseudo-section does not give any

other indication than the conductance variation.

5-2 Apparent Polarisability

The extent of I.P. anomalies is.indicated on plates 2 and 3.
Apparent polarisability contrasts are strong. The main
anomalies are located in the 31D area. Correlations between
profiles would be hazardous because there are few profiles
and distances between profiles are larger here. The location
of the main anomalies on 18600N and 703600E seems to confirm
the existence of a NW/SE trend observed on the I.P. potential

map at CG78.
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It seems that higher apparent polarisabilities are associated
with lower apparent resistivities or larger conductances of
the overburden. This is particularly evident on line 703600E
and line 18600N. The few electrical soundings show a'simi1ar
association of a thicker and more conductive overburden with
higher apparent polarisabilities. As a rule a thicker, more
conductive overburden reduces the amplitude of I.P. anomalies.
Therefore in the present case the association of lower apparent
resistivities and higher apparent polarisabilities suggests
that there is a geological correlation between mineralisations
and a clayey overburden or a clayey layer overlying the

" mineralised horizon. HMoreover the Electrical Soundings and
I.P. Expanders suggest that the mineralised sandstone is more
"resistive than the barren sandstone. 'Minera1isations are
perhaps located within small basins or buried channels, or
“synclines" of resistive sandstone, and the central point

of each basin is possibly filled with conductive clayey
sediments. This is strictly a geolcgical hypothesis based

" on a few geophysical observations.
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CONCLUSIONS AND RECOMM?NDATIDNS

Resistivity and I.P. tests carried out at Mount Gunson lasted
one week and showed that known mineralisations give rise to
strong, well defined I.P. anomalies when a pole-dipole array
is used. Most probably a dipole-dipole array would give
comparable results and even a better resolution; but for
reconnaissance purposes a pole-dipole array is less expensive.
It seems that mineralisations are associated with a thicker
,.and more conductive upper layer and are located within more
resistive sandstones. This suggests that mineralisations

are possibly associated with geological struétures, perhaps
basins, synclines or layers of resistive sandstones overlain
by clayey conductive sediments. A general NW/SE trend possibly
exists. We recommend using the po]e-dipo]e array with a

60 metre potential dipole and two spacings (n = 1,2) for
reconnaissance profiles. We recommend carrying out Electrical
| Soundings and I.P.-Expanders along these profiles with a

100 metre spacing between Electrical Soundings at least over
the area where holes have been dril]ea, because it seems most
important to underétand the geological structures associated

with the mineralisations.
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This keport was prepared by Geoterrex Pty. Limited on behalf

of G. Omnes, Chief Geophysicist for C.G.G.

W. J. Tschaikowsky,
Geophysicist.
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