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Imaging mineral @) 4
systems with MT =0
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Cloncurry

Depth slice at 28 km depth
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Magnetotellurics to map architecture

Cover-thickness — Audio MT « MT one of the few techniques
(pre-drilling) that can image the very upper
% | ' crust to the base of the
S Crustal architecture: lithosphere
Broadband MT (regional
survey)  Different ‘flavours’ of MT
g essentially differ in recording
% = | Lithospheric architecture: time and sampling rate
B Long-period MT (AusLAMP) .
= * Image crustal architecture =>
= mineral deposit locations
o~ * One of the highest priorities
£3 - of UNCOVER
;6 £ Image from: Uncover roadmap,
g g http://www.amira.com.au/web/document

s/downloads/P1162/uncover-report.pdf
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A u S |_A MP « Australian Lithospheric Architecture
Magnetotelluric Program

11°S

« Commenced late 2013; collaborative
project with universities/State surveys
 Completed ~1300 of ~3000 sites every 0.5°

e Most advanced continental scale MT
survey in the world

26°S

GA contribution:

310 [T e« Northern Australia

 New South Wales (GA + GSNSW)
fieldwork ongoing since 2016

* Victoria (GA + GSVic) — data released:

36OG [t

41°5 . - Co mplete d . i https://data.gov.au/dataset/australian-lithospheric-
: i v { architecture-magnetotelluric-project-auslamp-victoria-
108°E 113E 118E 123°E 126°E 133°E 138°F 143 E 146°E 153°E 158°E data-release-repo
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https://data.gov.au/dataset/australian-lithospheric-architecture-magnetotelluric-project-auslamp-victoria-data-release-repo
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National conductivity map
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“AusLAMP v0.0”: from
magnetic observatory
stations (Wang et al. 2014)

57 stations Australia-wide
Magnetic field only
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Magnetotelluric method
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What is MT?

Measure time variations

>1 Hz signal of Earth's electric and
generated by .
world-wide magnetic fields
thunderstorms

<1 Hz signal . , .
from interactions Derive Egrth s electrical
of Earth’s conductivity structure (or

magnetic field resistivity)

variations with
solar wind

GEOSCIENCE AUSTRALIA [@ N Alison Kirkby, Discovery in the Tasmanides, 2019

-1 (Geoscience Australia) 2019



MT data acquisition

/\e‘lvectrode
9

Horizontal
magnetic coil

Ground electrode

L1 GPS

Recording

Electric dipoles station
Battery
. i

Horizontal

N magnetic coil

Vertical
magnetic coil

~’

Schematic MT field layout, modified from Schmoldt (2011)
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New South Wales geology
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Geology of SE Australia

GA 1:2500k Surface geology portal.ga.gov.au

GA tectonic provinces (2013)
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Legend
Geological Regions material formed in surficial environment thyolitoid
Curnamona Province Central NSW - Omeo Province
Delamerian Qrogen Stawell Zone sedimentary rock - basalt
Bendigo Zone Mallacoota Zone e )
haneritic igneous rock
West Province m=m Kuark Zone = - B compound materia
Northwest Province Melbourne Mathinna Zone - granitoid metamorphic rock
Eastern Province B Tabberabba Zone . .
©  gold/silver deposits
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Tectonic development

Meffre & others:
(Schaan et al 2019)

Concurrent subduction zones

%5 Ordovician arc

(Macquarie Arc, Hay-Boaligal Zone)

Ordovician Turbidites
(Bendigo, Tabb Mal Zones)

Cambrian-Ordovician turbidites
(Stawell Zone and correlates)

Cambrian arc volcanics

© Commonwealth of Australia

Cayley & others:

(Cayley 2011; Moresi et al., 2014; Cayley 2015 &
in prep)

Rotation during microcontinent accretion

.
Subduction trench Bl Odovician arc Early Davonian arc

——  Major f - e - .
Aor:seiy Ordovician turbidite fan - Silurian back-arc basin
I silurian batholiths

Early to Middle Silurian back-are basin

< g»  Extension direction

% 4 Shortening direction
ng I Cambrian back arc

<”|Ih’>' Back-arc extension .
! B VanDieland microcontinent High temperature metamorphic belt

&% Trench retreat

Devonian arc
1

7 vanDieland
microcontinent

Crdovician Early Silurian Late Silurian Early Devonian

Stable plate margin Transitional plate margin Stable plate margin

Moresi et al, 2014
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AusLAMP NSW/Vic magnetotelluric data
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AN

AUuSLAMP NSW s e I B Y

AA : NSW deployed
. AAAAAAAAAAAA AA L, nNsSW leted
e Funding & land access from .| 1 aa adeddkdok kodokok kA ogoke _C__?_T’“P_e_‘_tf‘_“_._ GOVERNMENT
i AAAAAAAAAAAAAAAAAA :
GSNSW / GSVic MAAAAA AAAAAAAAAAL |
) oo AF’AAAAAAAAAAAAA AAj
i OﬂgOlng achISItlon (~1O 33°G | _.A e o *A Y . i ik ‘ el A‘ A Australian Government
I i AAAAAAAAA AAAAAA‘A A. Geoscience Australia
Instruments during northern A Aiiiiiiadrasi aa
field season, more in wet AARAAAA A:u “Au:u
D T S W B Ry S O S B g Ve - & S W
season) 5% AiaAlAMAAALAAAAKLA

o 203 sites completed in NSW
out of 320 (+ 95 in Victoria) 375

 Recording time ~30 days +

(at most SiteS) 39°5 4 \ N
° Penod range 64 to (up to) 141°E 143°E 145°E 147°E 149°E 151°E 153°E
40000 s Victoria data from Duan & Kyi, 2018

Uni Adl data from Robertson et al., 2016
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Signal penetration depth (estimate)
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AusLAMP NSW model
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A : N
29°S |- A UniAdelaide
A AusLAMP Vic !
AUSLAMP NSW = MOdel ; NSW deployed
AAAAAAAAAA‘A AA 4o NSWcompleted
31°G forfon B e O o T
Stations collected to July AAAAAAAAAAAAAALAAA
AAAAAA AAAAdadajsaa | 5
2019 AAAAAAAAAAAAAAA A2
_ _ 33°6 oo -AAAAAAAAA““‘A‘AAA ................... -
193 new sites + 10 sites AAAAAAAAL AAAAAAL,L 4
(UofA) + 95 (Victoria) = 298 ahAMAAALAALALLLL aa
. . AA AAAAAAAA AAAAAAAA
sites in model 35°G |.... ..‘AAA- AAA S S ey weye Ry Ney o N S

(excludes 18 further sites
awaiting processing/
modelling)

Grid cell size 7.5 x 7.5 km
Compute time ~ 16 days
RMS misfit 1.8

37°G |.gferee

39°S -

AAAAA AAAAA AAAA A A

0 &

141°E 143°E 145°E 147°E 149°E 151

°E  153°E

Victoria data from Duan & Kyi, 2018; Uni Adelaide data from Robertson et al., 2016
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e Masked > 0.5° from stations
* Mostly resistive, except:

Mesozoic — Cenozoic basins

Curnamona conductor
(Robertson et al 2016)

Conductor in Melbourne Zone
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Geological Regions

Curnamona Province Central NSW - Omeo Province
Delamerian Orogen Stawell Zone

Bendigo Zone Mallacoota Zone

West Province e Kuark Zone

Northwest Province Melbourne Mathinna Zone
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Depth Slice 40km (base of the crust)
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Depth Slice 60km (mantle lithosphere)
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Depth Slice 140km (mantle)

e Central Victoria conductor

S '« New South Wales — northeasterly
alignment
33°5 ¢ * Similar to Australian plate motion
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Depth Slice 140km (mantle)

A Leucitite volcanoes along Cosgrove thhpsphere-Asthenosphere Boundary
hotspot track (Davies et al 2015) (Davies et al 2015)

220

31°5 10° 31°5 b

200

180

33°s 33°G fikucnmeeeensd 20—

a 102

Resistivity, Qm

35°S 35°G |

37°s it 37°S

_ N

142°E 144°E

148°E 150°F 142°E 144°E 146°E 148°E 150°E

146°E

Alison Kirkby, Discovery in the Tasmanides, 2019



Implications for prospectivity
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Imaging mineral @) 4
systems with MT =0
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Depth Slice 30km and gold
AII Golc{

Orogenic Gold
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Statistical Analysis

Orogenic Gold 90 % of deposits within ~20km 0
- of the 100 ohm-m contour
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National conductivity map (with detail in SE Australia)

 New AusLAMP model provides
Increased detail in SE Australia

* In NSW/Vic, we have taken the
first step from “AusLAMP light”
=> AusLAMP

 Demonstrating power to resolve
lithospheric architecture and
regions of interest

* Next step: infill
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