Outline of the talk

» Electromagnetics

» Example from Northern Territory

— Survey results from Tanami Desert
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e Ground TEM, Downhole EM and Hydrogeochemistry

« Comparison with other geophysical data/responses

« Example from South Australia

 TEM Survey results from Kalkaroo Mineral Prospect

* Comparison with AEM and Aeromagnetic responses
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“Electromagnetic Methods

» Measure of electrical conductivity (o)
— How easily electrical current can pass through

* Conductivity is a complex function
— Chemical or mineralogical composition
— Porosity, connectivity
— Pore fluid conductivity, degree of saturation
— Temperature

* Wide range of approaches
— GPR & |TEM/AEM/DHEM|=» CSMT/AMT/MT/GDS
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“EM Case Study from Tanami Desert,
Northern Territory

Palacochannels are being identified as hidden sources
of fresh water and path-finders of base metal deposits
including gold.

Objectives

* Delineate the palacochannel characteristics

e Study ground water properties

 Identify possible locations of mineralisation

Part of multi-disciplinary research project
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Survey Area
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Transmitter loop 100 X 100m)
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2-D depth-resistivity profile

Distance 1n metres
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Down hole logging

Six drill holes logged
*Metallic casing
*PVC casing
*A034 (HI-451) induction conductivity sonde
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Down hole responses
Metallic casing
Conductivity (mS/m)
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Titania HeliEM/GrndTEM Survey Map
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Landscape Environments !
and Mineral Exploration - w
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Landscape Environments
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Groundwater Sampling

» Develop the hydrogeochemical framework
* Characterise mineralisation geochemistry

* Generate conceptual and numerical models
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Titania water sample locations on topography
Shallow aquifer — red circles 17 samples
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Aquifer Conductivity contours

ADELAIDE
UNIVERSITY

AUSTRALIA

77574004
. »
7756000 \J///)
R
&
A S \9@
N\ 8
FTAGAI0 L
.
7755000
77E5400 *
T T T T T
602000 BOZ500 602000 BO3500 A4000

Shallow aquifer

- 7757400

7 7e6500

L - 77EE400

7750

[ 7750400

T T T T T
H12000 B02500 63000 B350 E14000

Deep aquifer

(EREINEME




2-D depth-resistivity profile

Distance 1n metres

3000

4000,

w3 ADELAIDE
UNIVERSITY

AUSTRALIA

, 6000, 7000

10

(EREINEME




A,
-~ RC LEME
e S — |
7.765e+06

Landscope Environment
and Mineral Exploratior

7.76e+06

7.755e+06

7.75e+06
595000

Titania Aeromagnetic Anomaly Map

Newmont Australia

600000

605000

610000

4200 4500 4800 5100 5400 5700 6000 6300

nT

ADELAIDE

UNIVERSITY
AUSTRAUA

=

__BIEENAE




ADELAIDE

e — @um::ﬁnsm
AUSTRALIA
ool TMI along TEM Transect ws
0 3000 6000 9000 12000 15000
6000 ——MmM——m—~———1——— 1 1 65000
~5700 - 5700 —
= _ =
L= | _ E
25400 - 5400 =
Z ' TEM Transect ' s
5100 - 5100 £
o0 oD
© i ©
%4800 - 41800 =
_ : : !
4500 ————F———F—————————————7——4500

3000 6000 9000 12000 15000
Distance (m)

S @ NN =




Grad-1VD

T
@, AUSTRALIA
~-IMag 1-VD along TEM Transect
0 3000 6000 9000 12000 15000
2 . . ] . . ] . . ] . . ] . . | . 2
TEM Transect
-
N
go
i
O
1 - HeliMag RTP-1VD -1
D -2

3000 6000 9000 12000 15000
Distance (m)

(S S =INA =




- RO LEME

Llandscape Environments
and Mineral Exploration

ADELAIDE
UNIVERSITY

AUSTRALIA




Llandscape Environments
and Mineral Explorati~-

ADELAIDE
UNIVERSITY




ADELAIDE
s

i,

e
IS X Ref. nes et al 2006

N © Geoscience Australia

CECRCEEENME




2305 2355 2405 2455 2565 2555 2606

h ADELAIDE
~—— UNIVERSITY

Across the Palacochannel (T4) &

nes N L

e A
‘._....,Im..,,,:”:' o i

H,mw - ;
M rmmn.mummmh»h"‘

e—
" mlmmw
o

T e
R \ Mty

‘M..mmm L
o

““"""rmnwnum, o

g

"». 0y o e Uy
e Wi,
T,
o "
g

fate 'mn,“‘“

“»,""\h d
e ‘\.,, i,
-, n,.”

o
by '”m»..»' e
T,

...h‘ e
e —l
e

‘l"h‘”““’" ’h,,
i

b
m,;"w

.-‘.,““-m,w o
h
h
,

e ™y
"'h o h

u.‘ )
I
Iy e ‘m e
h { I"I " o ‘\”‘

i
H-hl‘ i

oy, w" o ;.n o

R ‘ r”“““‘l“”. — i
“m‘"u, W V“ ) mnm. o , My e o
ST ”n I, N
", ! o, o

i ‘u..h

""’n».l,m.,w
i
—

W
"".M"" mh'hm o,

”WMQ*%
i, )

Ml ', " o
‘.lmb;;‘m».‘ o,y ..M » wm_}\..».,‘“m..” m,::, “n;” i
Wy ) "‘!“». iy m »u;'"“”'v-w 'h‘.]u-:"‘" - s i Mot r‘ S

;w:h“ "'w"“":h ‘“r.. e b vrw‘ ‘ij-n‘ : ; i T~ - e —— ’\u‘m."‘y ‘\n.‘“‘h‘ "m"‘ ity ""'“\"M L
o www mmu“wn s e ‘ . WMWWWM”W®WW“W
‘,Mu"»hw"‘ m.:;"‘w"-.m iy "..r 0, ‘m;.,,, i b o e ol My % iy \.,m.‘,,

,.nm_m\ m " M.,,,,w mn.. y " 'i " “ﬁm"" . o "'u.”.‘ iy, "-u» *»,.,m iy I».M,'@\ L Jumhp

T i, SO g S Tt
1 N‘u" w,‘,, RN R “‘"h‘“ u.,%b”y.h W'm"-w-"”m o

y h mmn
l "1

T e LN 7
ol »d . -—-u‘,,mw:n Iy, "
e ‘..w-' iy i o i !
e T iy i i ”'h.‘ (TSRO Mk
L ! "L.-m ;H v ) o, m ibmy M -
R ».M g h.,_ o, h ™), " i mn m, Wy ot ol
e yi'”\»,»( iy Mm.,’ I, ’n. 'mw‘ B o, i i " 'm \mym.” ""\m h.,‘ i s o
‘,’w o ""IW;"L:-u”"‘ i, My, " e nl‘" ’ "'%:";'n, " My “""'“'1.” wn...mm\m - o ,‘m u,mm,,“"u.»,,"" hhm T 2k """"" i
i Nd ""“,,.M‘_w,]'m;, “n"’!“ ) i ;“;“’ ;" TNy hm-wl»,..,[ ""'n ML;.,,M,,”,_,‘:}‘ ‘,n,,”,,,"‘ o, m. —— ”’!l‘m i ", ""lmm‘" d MH o H"Q NG ™, o " " i e
T N T “_\- iy iy oo e TN i N '»,mm,, %»:, e, w-m.,hww My il g
.,,'.,_!‘wh HWW oy u“l w1 Mim‘" " "15"'"«&;""\""\”“”“" 2 D o M Py H AN r-' s »\mr I »,N hx.q s g " WM e _,4,, ‘.,[,,,.mv, o
“w ) e "w; ) mln,-.} u.uu,,m""v .,:’\» T "”"».‘ i, o T — 2 o . o M “”" ot "'r;m‘ il ,yulr!lm».,.uﬂ”‘:\‘)‘ W e x
‘,u..m“ " ‘ \"w o w,.‘ u.,.“ N ,m' ™ '»» i, ", n..,, n,hn..“ m‘.,,qrrh.w» rr:;m»..., . "'\ o “‘i‘\:‘” ‘“’"W w i -.u,“m, R nm..:. i, e
L *”h“," '"W M, "'uh"ﬂ “u oy ”M, \[”"'V’ iy, W, P i i My .....m"‘"-« m . l”"‘“‘“\n i ulluuin- i,
e l‘ P G KR TN LT ‘““r»m, N N gy sl - u. P, Rt it L
g m e H; iy "‘N i T ™, o h iy T i . i . - mh_me.. ]
:»w P i »“w"‘h"‘“"*ll nlw”,‘wmh.\, t“"’l‘r”‘"“'b “u,‘ i g o i R -m"“ly\""”““" i i
{l ““\.“"" i, U r:: ,'Mm "M ”Tlu g “"u i \,,"‘51‘ .:1:” "wh..;....u:‘:";"M,n.w.u.mm R i '{1 ”V:u\' lm WM‘W LI L . it m‘w“” ‘-w.u‘"‘
My NS Iy i, T o I M X T — - e T o
g 2 P sy i, " r\ ;;. ) LN i Hn n.,,m' hnm ey e D “w " i nl""".u‘
“‘HH».,“"* ;.h " g i "h"m ‘N “’”u. \”‘[":‘_, "‘Vm‘ i M \“ . Muu & mnwm ‘w.;.w ) P M. it " ki uﬂ'” M
B L o i, M, ) i o P " ‘

© Geoscience Australia

S RN =




ICRCLEME ADELAIDE
= LINIVERSITY

Across the Palacochannel (T4)
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_ Summary
Ground TEM survey is effective in delineating |
palacochannel

— Three sub-basins within the palacochannel with varying
conductivities are identified.

» Possible presence of fresh water !

Ground EM, downhole and Airborne responses are
comparable

Hydrogeochemical studies and vegetation observations
support the results obtained from geophysical techniques.

Identified the presence of a structural discontinuity close to
the beginning of TEM transect.
— Highly conductive body - Possible presence of graphitic shale

— Seismic & aecromagnetic results support the findings
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EM Case Study from Kalkaroo Pfospect,
South Australia

Curnamona MinEx Project - CRC LEME Funds

* Objectives:
1. Understanding regolith processes
2. Making geochemistry more effective
3. Geophysical mapping and modelling

* Enhance the ability of Exploration in areas of
Regolith Cover
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TEM Survey Area 3 o

Landicans Enviranmanis

and Mineral Exploration
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Kalkaroo Mineral Prospect
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~—= Ground TEM System =

Transmitter loop 100 X 100m)

Receiver  Transmitter
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~e2l 2D Depth-Resistivity

Kalkaroo TEM Survey
Line 1
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Conductive Layer

Conductive Body

Resistive Basement




landscape Environments
and Mineral Exploration
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Aeromagnetic- TMI
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*Magnetic susceptibility (brown) = 0.15 Sl units

*Magnetic susceptibility (orange) = 0.3 Sl units
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Summary b=

*Thick conductive layer-(30-80m depth) it is coincides with
the Namba Formation

[arge conductive body (NW end of lines 3 &4) - graphitic
pelite (Plumbago Formation).

Indication of resistive basement
eFault or a structural discontinuity.

*The modelling of aeromagnetic data indicates the presence
of the magnetic basement at a depth of about 150 m.

*Ground EM results agree well with Heli-EM responses
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