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@ Project Aims

Aims to develop a robust sedimentological, stratigraphic and sequence stratigraphic framework and mineral potential

* Module — Facies Analysis

o Several drillholes logged, published through NTGS 2023
* Module —Sequence Stratigraphy

o Sequence stratigraphic correlation

o Subsidence history

o Palaeogeographic maps
* Module — Mineral Potential

o ldentification of source/host rocks Cu, Zn

o Copper sulphide characterisation and timing

o Mineral systems analysis
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@ Birrindudu Basin

Birrindudu Basin

Palaeoproterozoic to Mesoproterozoic basin
equivalent to McArthur Basin
unmetamorphosed

underlain by NAC

NAC - North Australian Craton

Archean —rare

Palaeoproterozoic orogenic belts
* Halls Creek Orogen
* Granites-Tanami Orogen
* Pine Creek Orogen
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Stratigraphy

Stubb Formation
Wondoan Hill Formation

Battle Creek Formation
Weaner Sandstone
Bynoe Formation

Skull Creek Formation
Timber Creek Formation
Seale Sandstone
Gibbie Formation
Neave Sandstone
Mount Sandford Formation
Hughie Sandstone
Burtawurta Formation
Wickham Formation

[ Killaloc Formation

Fraynes Formation
Campbell Springs Dolostone
Blue Hole Formation
Farguharson Sandstone
Kunja Siltstone

Mallabah Dolostone

Amos Knob Formation

Pear Tree Dolostone
Margery Formation
Stmlng Sandstone

Cuomame Sandstone
Talbot Well Formation
Gardiner Sandstone

Hinde Dolostone
Stray Creek Sandstone
Depot Creek Sandstone

deepening

SpZ {7 SbZOF
CFTP
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@ Sed-Cu Deposits

Timing of copper mineralisation hosted in sedimentary successions can occur throughout the basin evolution

Mt Gunson, Australia

Coppercap Mountain, Canada

)

Lubin-Sieroszowice, Poland

basement

basement \
———= : bagBent after Mitton et al, 2017 after Selley, 2000

after Wodzicki and Piestrzynski 1994 : :
Jinman, China

Kwatebala, DRC
Smolnik, Slovakia

diapir
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after Schuh et al., 2012

after llavsky, 1976

after Zou et al, 2017
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@ Sed-Cu Mineral Systems

Basin Evolution

!

Facies Analysis

!

Burial History

!

Thermal History
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@ Sed-Cu Mineral Systems

Selected components discussed:
* Source rocks and fertility process
e Alteration
* Mineralisation
* Mapping distribution of host rocks
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@ SEd Cu M|nera| SyStemS | |dent|fy|ng parts of the mineral system

2 g9 9
2 S B
& 8 2

=] 5_%
2 5

=}

P oav oo

‘llHIHHJHIIIHHlJ

T e———

N—

E
B
&
2
58
i
»

Birrindudu Basin Cu | Schmid & Baumgar Manbm&)‘o S1




@ Drill Cores — Petrography and Mineralogy

Depth (m) LBD2 Phyllic alteration: muscovite + quartz + chlorite + pyrite £ chalcopyrite
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@ Drill Cores — Petrography and Mineralogy

pepth (m) LBD2 Hydrothermal veining: goethite/hematite
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@ Sed-Cu Mineral Systems

Metavolcanics underlying the Birrindudu Basin
experienced contact metamorphism, pervasive phyllic
alteration, and iron-oxide/hydroxide hydrothermal
alteration/veining:

* Contact metamorphism: pervasive
recrystallisation; andalusite and cordierite
porphyroblasts.

* Phyllic alteration (~200-300 °C) — enrichment of
Cu.

* Iron-oxide/hydroxide hydrothermal
alteration/veining (<100-200 °C) — mobilization
of Cu.
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Low-temperature hydrothermal

alteration — Cu mobilization
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Battle Creek Formation
Mount Gordon Sandstone Weaner Sandstone
Nero Siltstone Bynoe Formation
Skull Creek Formation
Timber Creek Formation
Seale Sandstone
Gibbie Formation
Neave Sandstone
Mount Sandford Formation
Hughie Sandstone
Burtawurta Formation
Wickham Formation

@ Fluid Pathways - Aquifers

LBD2

channel facies
LBD4

¥

Killaloc Formation
Fraynes Formation
Campbell Springs Dolostone
Blue Hole Formation
Farquharson Sandstone
Kunja Siltstone
Mallabah Dolostone
Amos Knob Formation
Pear Tree Dolostone
Margery Formation
Stirling Sandstone

* intense hematite
alteration after burial of
basin — epigenetic

* typical alteration

RERRRCENECN ONCHOCHRENRD

|

Stirling Sandstone

associated with oxidised, * sandstone - fluvial
A 4 saline brines (confirmed * unconformity below
é ! basal con il by fluid inclusion data) * upto~240 m thick
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@ Alteration

* mapping alteration regionally

* finding fluid pathways and
host rocks nearby

* basin reconstruction needed

* finding suitable host rocks
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Battle Creek Formation
Mount Gordon Sandstone Weaner Sandstone
Nero Siltstone Bynoe Formation
Skull Creek Formation
Timber Creek Formation
Seale Sandstone
Gibbie Formation
Neave Sandstone
Mount Sandford Formation
Hughie Sandstone
Burtawurta Formation
Wickham Formation

@ Host ROCkS pro-delta facies

Manbulloo S1 - 1224.4 m |

1

TIMA maps

|

Killaloc Formation
Fraynes Formation
Campbell Springs Dolostone
Blue Hole Formation
Farquharson Sandstone
Kunja Siltstone
Mallabah Dolostone
Amos Knob Formation
Pear Tree Dolostone
Margery Formation
Stirling Sandstone

- chalcopyrite

RERRRCENECN ONCHOCHRENRD

I

Amos Knob Formation

 chalcopyrite replacement of pyrite * black shale — offshore
occurred after burial — epigenetic *  widely distributed
* relative timing same as hematisation * upto ~140 m thick

suggesting link between source and host
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@ Sequence Stratigraphy

WLMB001B

™ Stat FA

IF

GR

90 150

230

@
H
g

Timber Creek Formation?
Seale Sandsione

Gibbie Formation

Neave Sandstone

Mount Sandford Formation
Hughie Sandstone
Buriawurta Formation
Wickham Formation

Bullita Gp

Wattie Group

T T

Killaloc Formation
Fraynes Formation
Campbell Springs Dolostone
Blue Hole Formation
Farquharson Sandstone
Kunja Sillstone
Mellabah Dolostone:
‘Amos Knob Formation
Pear Tree Dolosione
Margery Formation
E Stiring Sandstone

MFSDDO001
Pseuda GR

Limbunya Group

INERopEnCmjEncngenn

e °

Sequence Stratigraphy
~ — S8 - squence boundary
= = = BSFR - basal surface of forced

regnssl ion

S - maximum flooding surface

— — TS transgressive surface
unconformity

70 TST - transgressive spstems ract
[E HST - highstand s tract

| IFFST - falling stage systems fract
V_|LST lowstand systems fract

DDSO0VRB2
m Sirat FA LF
b1

S U
“aan
B ————

III ..

DD90VRB1

siratigraphy

Lithofacies ({LF) Facies Associations (FA)
E brecni;ésrllt%rﬂéma fuvial-dominated
conglomerate (Col
H cna?se—gralneésandsmm CoSdd1, CoSd02) Eg’:;";‘;ﬂﬂ
[ | sandmnn( 5402, Sd03, SdM) me-dena(éD)
M sitstone (¢ l 02, St03, St
= snale(snm SHGZ Sh03, SI\M S8, S0, Sh11)y tidal-dorminatad
calciutite (Ca01, Ca02, Ca03)
i e Dot o, ) I Soyalial e )
= ;avlamm‘d&u:'ew;}ﬂz) (Ms0 _Jintertidal zone (1)
B volcanic rocks (Ws03) ) sublidal zone |
wave-dominated
[T offshore transitian (OT)
[ offshore {OF)
Hidden Valley 52 o Manbulloo $1 .
" @ w0 2 m [T -]
ot BECR N
B0 —
B0 — H
a0 — i
E =
50 —

1000

Iithofacies

facies association

facies assocation correlation

BIRRINDUDU BASIN - facies analysis

S

I
132°

[ pro-delta, delta, channel

upratidal, tidal plain
[Jintertidal zone
subtidal zone
[] offshore transition
[ offshore
. prov. basin outig

1670-1645 Ma

20

hinterland

hinterland

GDE Amos Knob Formation
|




@ Sed-Cu Mineral Systems

Basin Evolution
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Facies Analysis
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Burial History

!

Thermal History
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Thank you

CSIRO Mineral Resources — Discovery
Susanne Schmid
susanne.schmid@csiro.au

https://research.csiro.au/basins/

Australia’s National Science Agency
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