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Aim of Presentation : |.

= Characterise the Cobar basin and place it in tectonic setting
= Characterise the Louth region of the STO

= Characterise the Bourke region and determine the relation of the
Warraweena volcanics to the Macquarie arc

= Characterise the Yancannia region south of Tibooburra

= Assess regional correlations of major stratigraphic units
= Present a regional structural evolution model

= Re-assess the links between the Delamerian, Lachlan and
Thomson orogens
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Age and provenance of the Cobar Supergroup

Matt Parrish Hons Thesis (2014)

Matthew Douglas Parrish




Sample location
& local geology:

Cobar region
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Period
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Stage
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Florida Volcanics

data-point errer symbols are 25
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Combined detrital data: ; I
Cobar Supergroup

470 Ma subpeak on 500 Ma peak
425 Ma Maximum Depositional Age (MDA)

Combined detrital zircon age specta for the CSG
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Depositional age constrained by Florida
Volcanics and other Early Devonian
volcanic rocks
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Peak rhyolite @ 415 or 423 Ma n;a';i,z;;:
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Subdued Grenvillean signature (1.15-1.0 Ga)

Significant “Gondwanan” signature (650-500
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A backarc origin for the Cobar-Basin |.

Magmatism was already occurring before rifting began

Magmatic ages (Ma) for the Nymagee and Cobar - Bourke region

Age of basal
Cobar Supergroup
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Probability distribution for magmatic ages in the Nymagee,
Cobar and Bourke regions, NSW.
From: Downes (2013), Campbell et al. (2013) and Parrish (2014)



North American Cordillera:

orogenic heat flow
Typical of accretionary orogens like LFB
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2 distinct petrographic types of
volcanics in the Louth region™ |

ALKALINE
(Getty Gabbro)

CALC-ALKALINE

Dwyer, 2016




rhyolite + phonolite
dacite

tephri-
phonolite

andes. +
bas.andes.

@ Louth Volcanics Calc-alkaline Hf/3
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A =N-MORB
B =E-MORB
C = 0OIB (Rift)
D = Arc-basalts
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Louth Volcanics Calc-alkaline
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for volcanic arc rocks
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Alkaline rocks contain many partially
reset zircons: crustally contaminated

The youngest distinct populations are
260-240 Ma (Permian-Triassic)

Getty Gabbro is Triassic, not Neoproterozoic

Dwyer, 2016



The alkaline rocks belong ta.a.
suite of Permo-Triassic diatremes

extending E-W for ~400 km across
NW-New South Wales

Dwyer, 2016
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The Warraweena region .
near Bourke)

Linear magnetic anomalies are mafic volcanics
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Location of drillcore
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Most interbedded sediments have a Macquarie Arc PEAK age signature,

with a subordinate ~500 Ma peak o117 03

and a 1100-1000 Ma cluster I.
The 470-460 Ma age peak and lithic character of the sediments imply direct

derivation from the Macquarie Arc (contain cpx grains)

Sedimentation was Early Silurian or later (MDA of ~440 Ma)
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Note the similarity between the
Booda greywacke and

the Warraweena volcanics
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Note the similarity between the
Warraweena volcanics and phase 4
of the Macquarie Arc (excluding the
mobile elements K, Ba, Rb)
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|s the Booda formation equivalent to the
Cobar Supergroup, or older?
(Silurian or Early Devonian)?
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27
Warraweena volcanics lies on “Late” Macquarie arc trend (Phase 4) I.
Calc-alkaline Louth volcanics (415 Ma) are similar to Lachlan I-type granites
Mt Oxley volcanics (Bourke) are similar to Lachlan S-type granites (Brewarrina)

Perm-Triassic alkaline volcanics lie on same evolutionary line as Mt Dijou volcanics!
(same SCLM source?)

Warraweena Volcanics Louth Volcanics

Lachlan Granites
Q Itype
@ S-type
Macquarie Arc
Brewarrina 420 Ma O  Phase 1
S-type granite © Phase 2
® Phase3
© Phase 4

Be D
0.4 0.5

Time (Ga)

Time, Ga
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Yancannia Formation
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Difficult to escape the conclysion
that the Warratta Group (STO)
conformably overlies Teltawongee
(Delamerian) ‘ ‘




Focussing on the detrital zircon age

. 10/141/17
spectra for the Yancannia Formation

Zamples: TAN-DOL (siltstone]  ‘'OAN-DO0Z [sitsione]
YAN-O7O |siltstone]  WAN-DBL |zand=tone|
n = B4 of 184 analyses

Youngest grain is 497 + 13 Ma

Interbedded tuff in Warratta Group is 497 + 3 Ma
(Late Cambrian age)
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Youngest major age cluster is 570 + 6 Ma;
Peak at 590 Ma

Distinct age cluster at 1100-1000 Ma (Musgravian)
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Regional comparisons ...

Warratta Group & STO ’ Delamarian Orogen Thomson Orogen ‘ I Kayrunnera and Girilambone Groups ‘
Yancannia Fm ‘ A J Wonnaminta Fm ’ F Betoota Beds K Boshy Fm I (0]
Warratta Gp Teltawongee Gp Sst (DIO Betoota) T 1 Kayrunnera Gp
Sst/SIt (YAN) n = 84 Sst (KB12) n = 98 n=60 Sst (KB23) n =66

L MU AR

Jeffreys Flat Fm B Noonthorangee Fm G Thomson Beds L Narrama Fm P
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Regional comparisons

Warratta Group & STO

|

Delamarian Orogen
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Regional correlations , |.

= The Warratta Group is likely to be part of the Delamerian Orogen
= The Warraweena Volcanics are likely to be Phase 4 of Macquarie Arc

= The Thomson Beds and Girilambone group are age equivalents
= The Louth volcanics are probable equivalents of the Mineral Hill volcanics

= Cobar Basin strata is apparent in the STO (Louth region)
= Booda Formation (Bourke region) is either Silurian or Early Devonian

= The Southern Thomson Orogen has equal affinities to the Thomson and
Lachlan orogens

*The Thomson and Lachlan orogens are
tectono-stratigraphic equivalents

So why do they look different?



The 570-590 Ma zircon populations come from the
Petermann-Paterson Orogen, not Antarcticd, as %0 I.
the Macquarie Arc-Nebine Ridge retreated eastward

away from Australia during the Ordovician

(hence the 1100-1000 Ma cluster in the Thomson,

but not Lachlan orogen)

Martin et al., 2017
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Stratigraphic/structural relations
between the Lachlan, Thomson
and Delamerian orogens

Late Devonian basins in the STO are removed
Cobar Basin underlain by Delamerian/\Warratta
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Structural Evolution [

of the STO

Carboniflerous S;3/66 Ma?y/

The impact of Late Paleozoic
deformation on producing the E-W
structural trends

Note the ~400 Ma ages for the ENE-
trending granitic plutons, axial planar
to the NE-trending folds
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Structural Evolution
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The present arrangement of crustal strycture in
the STO is largely a result of continental-scale,

Devonian-Carboniferous transpressive
deformation (Alice Springs orogeny
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Opposed tectonic models for the STO,, |

(a) No evidence of a Neoproterozoic arc (Nebine Ridge may be Neoproterozoic

continental ribbon — N extension of Macquarie arc?)

(b) No evidence of a reactivated Delamerian orocline
(c) Compelling evidence for major Devonian-Carboniferous deformation
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Glen et al.
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Broader implications * |l

= Macquarie arc (Phase 4) probably exists in the STO
(N & S of the Conlea lineament)

= Thomson beds and Girilambone Group probable equivalents

= Cobar Basin most likely exists in the STO (interbedded with Mineral Hill
volcanic equivalents)

= Booda Fm (near Bourke) could be Tumut Trough equivalent

= Don't drill magnetic “pin-anomalies” (Permo-Triassic diatremes)



