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Geological overview

* Region multiply deformed by the
Benambran and Tabberabberan
orogenies (and younger events)

* Region contains polymetallic mineral
systems + provides context for NSW's
premier mineral province, the
Macquarie Arc

 Seismic transects across central-
western Lachlan Orogen (mostly
Ordovician to Devonian rocks)

Evolution: Pre-Benambran Orogeny (ca Late Ordovician) and present day timesteps

Ordovician turbidites on Gondwanan margin (in Benambran back arc setting) Macquarie Arc
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Geological overview ﬁ“\{v

Regional Characteristics GOVERNMENT

BOURKE

« Extensive Cenozoic sediment cover challenges our understanding
of economic basement geology

T
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 Basement outcrop is dispersed and often deeply weathered

 Seismic provides:
« ameans to see through the cover

 subsurface context for surface observations
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e acrustal-scale tie between geological regions (Hermidale
Terrane, Cobar Basin and Western Devonian Basins)
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Geological overview
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Girilambone Group

Time-space plot

Courtesy of Mark Eastlake - modified from Burton et al. (2012)
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Canbelego mapping ﬁv\{v
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Existing solid geology New solid geology
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Canbelego Outcome ﬁ%ﬁ
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» Shows the distribution of stratigraphy is strongly
influenced by two distinct fold-styles
« Benambran: large-scale, long wavelength, high
amplitude folds affecting the distribution of the
Girilambone Group
+ Tabberabberan: small-scale, shorter wavelength
and lower amplitude folds most influential on the
Cobar Supergroup
* New apatite age of 506.3 + 8.8 Ma obtained from
metagabbro in the Narrama Formation
» suggests deposition of the Girilambone Group
commenced in the Cambrian
» supports development of a large-scale fold
geometry in the Girilambone Group during the
Benambran Orogeny
« consistent with crustal architecture imaged by
the Cobar-Yathong seismic survey
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South Cobar Outcomes

Upgrade of data and mapping

« (307 new field observations, NSW Seamless Geology update
and report)

The Marobee Conglomerate continues to be
considered to be very probably Ordovician in age

The Ural Volcanics were proven to be temporal

equivalents (latest Silurian to earliest Devonian) of the
Mount Hope Group volcanics

An outlier at Kilparney hill provides evidence the

Mulga Downs Group probably extended across the Mt
Hope Trough

The siltstone sequence below Kilparney hill while
consistent with Walters Range Group could also be
Amphitheatre Group. The latter would call into
question the nature of the Walters Range Block.
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Gunderbooka vy
Gunderbooka Outcomes e = W
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« Upgrade of data and mapping
(776 new field observations, NSW Seamless Geology
update and report)

» Discovered an area of previously unmapped
Cobar Supergroup around The Big Dam The Big

« Confirmed that the conglomerates at the ;;/ Dam
Merrere hills are Cobar Supergroup (not part

of the Girilambone Group)

« Possibility that the Cobar Supergroup
sequence under Mount Gunderbooka extends
from basal conglomerate through to the
overlying Mulga Downs Group

,W\Mou nt
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« Potential for further unrecognised Cobar —— ———e
Supergroup between The Big Dam and SEFEREHIGE
o  Field Sites
Gunderbooka areas Y ohiev e Field Sites prior to NDI mapping
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Cobar drillhole database
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Cobar drillhole database

Map layers

Add view

Add layer | Exploration and mining titles

[Administrative boundaries

Cobar mineral drillholes

P [Titles administration
obar water bores

[core library

Locations

[oriling

NSW geology - basen

(el > © Al drillholes

When you have 2 or more layers

added Coal drillholes

Minerals drillholes v

dragging to set the drawing order of

the layers on the map. Cobar 3D drillholes

‘ © Mineral drillholes
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| Environmental monitoring

| Exploration highlights

[Fossicking

| Fossil and mineral collections

[Geochemistry

| Geology - maps

[Geology - metamorphic

2

[Geology - models

g

[ Geology - provinces and basins

]

[Geology - seamless (v2.4)

| Geology - simplified

[Geological field observations

|

Geophysical imagery - high

resolution regional merge
central NSW

[Geophysical surveys

[Geophysical imagery

[Geophysical surveys - proposed

| Geotechnical reports

Infrastructure & utilities

Isotope geochemistry and
geochronology samples

[Lightning ridge consutt

[Mineral claims (opal)

[Mineral potential maps

[Mineral resources

[Planning instruments

[Reserves, parks & forests

[soils

Add local spatial data

Remove all © Addweb service
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Drillhole MIN_039687
Drillhole information
Add
Drillhole ID Drillhole name
Add  MIN_039687 MGDI

Map

(453 MiB)

Description

Drillhole information sheet
JPEG - 567.64 KiB

Drillhole information sheet with Hylogger data and
lithology
PDF -1.00 MiB

Drillhole material tray images
External link (opens in new tab)

[Geology - metamorphic

[Geotogy - models

[ Geology - provinces and basins

[Geology - seamless (v2.4)

[ Geology - simplified

[Geological field observations

Geophysical imagery - high
resolution regional merge -
central NSW

Geophysical surveys

| Geophysical imagery

‘ Geophysical surveys - proposed

| Geotechnical reports

[Infrastructure & utilities

Isotope geochemistry and
geochronology samples

Lightning ridge consult

[Mineral claims (opal)

[Mineral potential maps
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[Pianning instruments

[Reserves, parks & forests

[soils
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Cobar drillhole database

e . Core library: Londonder: Longitude (GDA94): 146.3148
Drillhole Name: MGD1 Vaar dri"erz. 1655 Y Latitude (GDA94): -31.45017
= . 3. Moai _Elor} . e Azimuth at collar: 087 Zn (ppm)
ragram: M, Moguinness -Florda Drill type: Diamond Inclination at collar (°): -50 °
Drillhole ID: MIN_039687 Total depth (m): 157.6 Elevation (m): 247.17 w
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1989 Cobar Basin Seismic Survey

CO3A .

“The major emphasis of the test survey
was to assess the feasibility of acquiring
shallow and deep seismic reflections in
order to examine various geological
models of bounding faults and basin
structures”

Operational Report extract, AGSO (1993)

10000.00ms

20000.00ms.




Seismic acquisition: then and now Wik

1989 Cobar Basin 23NSW-Cobar-Yathong

Acquisition company BMR Velseis
Survey line length 184 km 506 km

10 kg explosives _ _
Source Vibroseis x 2

(40 m shothole)
Source point interval 360 m 20m
Receivers String Nodes
Receiver spacing 60 m 10m
Receiver spread ~3 km ~12 km
Record length 20s 16's
CDP fold 8 600

Source: processing reports
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Interpretation
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 Seismic domains characterised with consideration = —
of legacy geological and geophysical data
* Interpretation hierarchy: hard constraints >> soft :
constraints
 Key seismic reflectors and characterised seismic
domains form the basis for interpretation in -
poorly-imaged and thus higher-uncertainty areas < Looking towards NW
(‘9‘5‘@\N
[G&tong Trough Cobar Basin Cobar Canbelego Hermidale Terrane Nyngan
GSNSW Surface Geology (hard constraints) Black boxes = outcropping geology
Cenozolc cover on Oomooao OE0E 0 0 @ B0 == 10 O oo mono 0 m 5] o ilu} Cenozoic cover
GSNSW Basement Geology (soft constraints) Cobar Supergroup Ballast Formation Narrama Formation Cobar Supergroup Ballast Formation Narrama Formation
oo O mom o OO0 0 C0 @ &0 == 00 |} mano mono 0O @0 O 1] oo
42 CSA/Peak AX Mt Boppy AR ~Tritton
\SISW Rookery Fault Zone Coonara Fault Zone Muriel Fault Zone ENE
zqﬁﬁ\ Yathong Trou:ﬁl 1, St &gm%’“«iﬁf‘g D an e .
sediment fill (D) T, Cobar Basin basement . 7+ Cobar Basin sediment

fill (S-D)

& architecture (C-0) e
.-f’:_—v
ey A S Hermidale Terrane substrate
et i P e e ~ oceanic crust? (C)
‘ TR AR e ; -
S
g0 S v e

C@ntlnental/tranSItlonal crust (C?)
5a R

Underthrust/subducted
Hermidale Terrane - oceanic
crust? (C)

0 km

10 km

Seismic section CY1 showing key seismic reflectors (coloured) and seismic domains (labelled)

(wny) yadeqg -xoaddy

D = Devonian
S = Silurian

O = Ordovician
C = Cambrian
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Interpretation — key features

* Overall structural style: west-verging, thick-skinned
orogenic wedge/fold and thrust belt

« Continental/transitional crust in west buttressing
westward shortening (?) causing obduction (and under
thrusting/minor subduction) of oceanic crust

At least two distinct structural styles/fold wavelengths

 Cross-cutting relationships evident, however these complex interactions
are poorly-imaged and therefore difficult to interpret

Looking towards NW

Stratigraphic Legend

=1 Mulga Downs Group (D)

_—— Cobar Basin Cobar Canbelego Hermidale Terrane I:I Cobar Supergroup (S—D)

GSNSW Surface Geology (hard constraints) Black boxes = outcropping geology — g;ﬁ';';f é‘,’:(_"gi)rigfgone Group (C-0)
enozoic cover on Oomooao OE0E 0 0 @ B0 == 10 O mann mono 0o o o ilu}
GSNSW Basement Geology (soft CC’:nStll'alntS) Cobar Supergroup Ballast Formation Narrama Formation Cobar Supergroup Ballast Formation Narrama : Girilambone/Adaminaby Group (Undiff) (C_O)
e sr o I Oceanic crust? (C)
0o udn lalmpy OEm 0 O § eI O oo moo 0o B o 0o Continental/transitional crust (C?)
‘5& CSA/Peak 5@ Mt Boppy 5@ EEE Moho

‘z‘sw Rookery Fault Zone Coonara Fault Zone Muriel Fault Zone ENE

(uny) yadeq "xoaddy

D = Devonian
S = Silurian

O = Ordovician
C = Cambrian

18

Seismic section CY1 showing key seismic reflectors (coloured) and final interpretation



Interpretation — 3D validity o ﬁ“\{v
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Stratigraphic Legend

3 Mulga Downs Group (D)

1 Cobar Supergroup (S-D)

[ Granite (undiff.) (S-D)

[ Ballast Fm - Girilambone Group (C-0)

[ Girilambone/Adaminaby Group (undiff.) (C-O)
I Oceanic crust? (C)

[ Continental/transitional crust (C?)

Structural Styles
B Deeper crustal-scale faulting and longer wavelength folding

Il Shallower closer-spaced faulting —

Cobar Basin
Yathong Trough

Hermidale Terrane

CY2 ——

Scale (Line lengths) -

+ CY1=233km .

+ CY2=115km Looking towards NW
+ CY3=158km
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Interpretation —key features ... ﬁ“\{v
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* Overall structural style: west-verging, thick- Sklnned
orogenic wedge/fold and thrust belt

« Continental/transitional crust in west buttressing
westward shortening (?) causing obduction (and under
thrusting/minor subduction) of oceanic crust

At least two distinct structural styles/fold wavelengths
 Cross-cutting relationships evident, however these complex interactions

-

Looking towards NW

are poorly-imaged and therefore difficult to interpret N _—
Stratigraphic Legend
i =1 Mulga Downs Group (D)
_—— Cobar Basin Cobar Canbelego Hermidale Terrane 1 Cobar Supergroup (S—D)
GSNSW Surface Geology (hard constraints) Black boxes = outcropping geology I:II:I g;ﬁg‘;fél::c_hgi)ﬁgfgone Group (C-0)
—— 0o 0 om0 OEE 0 B0 B 5 i O m oot Mo 0o SR 0
GSNSW Basement Geology (soft Cocnst:.alnts) Cobar Supergroup Ballast Formation Narrama Formation Cobar Supergroup Ballast Formation Narrama : Glrllambone/Adamlnaby Group (Undiff) (C_O)
0o udn lalmpy o e O s sl s W O oo mMOD 0O B o gp 8063"'0 (;rtlllstt? (C?t' l £(C?)
ontinental/transitional crust (C?
vm----------------‘qpeak %MTBODDY %-Moho
Rookery Faylt Zone Coonara Fault Zone Muriel Fault Zone ENE

(wny) yadeq "xoaddy

D = Devonian

e S = Silurian
HE— ) ) L . ) O = Ordovician
Seismic section CY1 showing key seismic reflectors (coloured) and final interpretation C = Cambrian 20




Schematic geological evolution WL

by De‘ﬁ”"" margin . Macquﬂ?m = ~Cambrian to Middle Ordovician —Benambran Extension aovmm
g » Back-arc extension and widespread turbidite deposition over
g"‘\ Ll B0 attenuated Delamerian margin and Cambrian oceanic crust
o Continentalifransitional crust €1 m~ Qoeanic crust (C) « Emplacement of syngenetic mineral deposits of the Hermidale
Terrane

~Late Ordovician to early Silurian —Benambran Collision

] « ~40% shortening by thick-skinned faulting and long
wavelength folding

» Significant uplift of Canbelego area

oF
2

Approx. Depth (km)
3

& 8 B

~Late Silurian to Late Devonian — Tabberabberan Extension

* Formation of Cobar Basin and emplacement of syngenetic mineral
r deposits

» Extension and/or widespread subsidence and formation of Western
Devonian Basins

Extension

y ~Early-Late Devonian — Tabberabberan Collision (timestep as represented here may
also include deformation attributable to Kanimblan and younger events)
i Stratigraphic Legend ng, reactivation of pre-existing Benambran structures and
“~|' I Mulga Downs Group (D) hallowly detached thrust faults and shorter wavelength
[__] Cobar Supergroup (S-D)
w [__] Granite (undiff.) (S-D) obar Basin and emplacement of epigenetic mineral deposits

[ Ballast Fm - Girilambone Group (O)

[ Girilambone/Adaminaby Group (undiff.) (C-O)
I Oceanic crust? (C)

[ Continental/transitional crust (C?) Tectonic cycles modified from Glen 2005 21

d by new Cobar-Yathong seismic and legacy datasets
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Seismic Reprocessing —line CY1
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Seismic Reprocessing —line CY1

V Original PSTM processing
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Reprocessed seismic interpretation —
Cobar Basin

Depth converted TBI reprocessed seismic (line CY1)
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Reprocessed seismic interpretation — Cobar Wik
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Source: MinEx website
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Drillhole target selection
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The ‘Wooltrack’

NDI Cobar drillhole targets

- Deep holes to investigate internal stratigraphy & structure
+ basement of mineralised Cobar Basin and Hermidale
Terrane. All along deep crustal seismic lines.

1. Currawatha-Bundycoola Anticline

- Deep drillhole in the western Cobar Basin targeting lower basin
stratigraphy and basement rocks uplifted in the ‘Currawatha-
Bundycoola Anticline’

2. Nullawarra Anticline

- Deep drillhole in the central-western Cobar Basin targeting lower
basin stratigraphy and basement rocks uplifted in the Nullawarra
Anticline

A

3. Western Anticline

- Deep drillhole in the eastern Cobar Basin targeting lower basin
stratigraphy and basement rocks uplifted in the ‘Western Anticline’

4. Ballast Formation

- Deep drillhole in the Hermidale Terrane to investigate the internal
stratigraphy of the Cambro-Ordovician Girilambone Formation

5. Walters Range

- Deep drillhole in the southern Cobar Basin to characterise the
nature of the Walters Range ‘block’

145°0'0"E

:Ej]M
SYDNEY
|

146°0'0"E

146°0'0"E 147°0'0"E

REFERENCE
=  Town NPWS Reserves (Sept 2024)
. i National park
Proposed drillhole

State conservation area

Proposed drilling area (no defined locations) Nature reserve

e Seismic lines (acquired in 2023) Historic site

Seismic lines
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33°0'0"S
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‘Wooltrack’ drillhole targets Wik
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The ‘Wooltrack’

NDI Cobar drillhole targets

- Deep holes to investigate internal stratigraphy & structure
+ basement of mineralised Cobar Basin and Hermidale
Terrane. All along deep crustal seismic lines.

1. Currawatha-Bundycoola Anticline

- Deep drillhole in the western Cobar Basin targeting lower basin
stratigraphy and basement rocks uplifted in the ‘Currawatha-
Bundycoola Anticline’

2. Nullawarra Anticline

- Deep drillhole in the central-western Cobar Basin targeting lower
basin stratigraphy and basement rocks uplifted in the Nullawarra
Anticline

A

3. Western Anticline

- Deep drillhole in the eastern Cobar Basin targeting lower basin
stratigraphy and basement rocks uplifted in the ‘Western Anticline’

4. Ballast Formation

- Deep drillhole in the Hermidale Terrane to investigate the internal
stratigraphy of the Cambro-Ordovician Girilambone Formation

5. Walters Range

- Deep drillhole in the southern Cobar Basin to characterise the
nature of the Walters Range ‘block’

145°0'0"E
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146°0'0"E 147°0'0"E

REFERENCE
=  Town NPWS Reserves (Sept 2024)
. i National park
Proposed drillhole

State conservation area

Proposed drilling area (no defined locations) Nature reserve

e Seismic lines (acquired in 2023) Historic site

Seismic lines
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New statewide gravity
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New statewide gravity coverage
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Ground gravity station coverage (left) compared to airborne gravity coverage (right)



New statewide gravity images ﬁ\_!;%
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2020 isostatically corrected Bouguer gravity (left) compared to the 2024 composite update (right).
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