


Overview

* What? - Background and how the project idea began
* When? - Discovery in the Cape River Metamorphics

* Where? - Evidence for Mesoproterozoic basement across north
Queensland
* Argentine Metamorphics
* Anakie Inlier
* Greenvale Province
* [ron Range Province

* Why? - Implications for tectonics and mineral deposit formation
* New search spaces
* New deposit styles



Background - Thought Evolution

Common Thinking

Reconstructions of Rodinia situate eastern
Australia along the western margin of

Laurentia

Neoproterozoic rifting along the “Tasman

Line”

Paleozoic convergence initiated outboard of
the continental margin

Accretionary-style orogen

Basement comprises Neoprot-Cambrian
sequences deposited atop oceanic
passive margin

New ldeas

Northern Queensland comprises a series of
oceanic and micro-continental terranes

Collisional tectonics contributed significantly
to continent growth during the early-
Paleozoic times
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Background - Fitting in the Cape River Mets
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* Cape River Metamorphics comprise
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three main units — The Fat Hen Creek
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Figure 2.18a: Terra & Waserburg concordia plot for sample LHLO230

Hornblende bearing granitic gneiss @ 1100-1200 Ma - Follow up work presented in Hutton, 2004 !



Background — Sampling intrusions below unconformity
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Background - Consistent with seismic interps

* Continental basement below the Thomson orogen termed the Oakvale
Province — several possible affinities to Laurentia, China or other. . i
18 - o
* Seismic interpretations by Korsch et al., 2024 suggest the existence of a
basement terrane situated between the NAC and Neoprot-Cambrian
Thomson Orogen termed the “Brighton Downs Seismic Province”.
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Background — Consistent with Regional Deep Drilling Geochron
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New Ideas - Preliminary “Where?”

* With the establishment of the Oakvale Province, the next question is
what are the lateral extents of this basement?

* Several Neoprot — Cambrian basement inliers share common trends
with the stratigraphy in the Cape River Metamorphics including

* Apparent break in conformable stratigraphy evidenced by a distinct change in
detritus age — Absence of “Pacific-Gondwana” in the lowermost stratigraphy

* Distinct metamorphic records — high grade lower sequences, nhon-conformable
lower grade upper sequence

* Tectonic mafic-ultramafic assemblages within spatial proximity to potential
stratigraphic unconformity
* Inliers for further investigation:

* Cape River Metamorphics, Argentine Metamorphics, Greenvale Province, Anakie
Inlier, Iron Range



Where? — Argentine Metamorphics
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Where? — Argentine Metamorphics

* Upper sequence comprising “semi-schist”, biotite schist, quartzite. ~ greenschist facies

* Lower sequence comprising paragneiss, orthogneiss, amphibolite (tholeiitic affinity), serpentinite,

“mafic schist (intraplate affinity) migmatitic partial melts. Mid-upper amphibolite+ facies
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Where? - Oasis Metamorphics/Lynwater Complex
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Where? - Oasis Metamorphics/Lynwater Complex
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Where? - Oasis Metamorphics/Lynwater Complex

* Lynwater Complex — Hornblende-bearing (I-type) el
and two-mica (S-type) orthogneiss and
paragneiss. Metamorphosed to upper

amphibolite facies.

* QOasis Metamorphics interpreted as Neoprot-
Cambrian deposition — however Neoprot-
Cambrian detritus yet to be confirmed.
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Where? - Oasis Metamorphics/Lynwater Complex
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Where? - Anakie Inlier
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Where? - Anakie Inlier
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Detrital zircon populations from the Wynard-
Bathampton Metamorphics show clear
similarities to those at the Morepork Member —
Cape River Beds from the Cape River
Metamorphics

Unusually, the higher-grade units are
stratigraphically and structurally higher

Interpreted depositional age of Bathampton
Metamorphics ~ 600 Ma

Potential for hydrothermal/metamorphic zircon
growth ~500-600 Ma ?
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Where? - Anakie Inlier “Detrital” Monazite Geochron

Monazite interpreted to be of detrital origin from the Wynard Metamorphics — Confirmation bias?
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“Itis entirely possible for monazite to form under upper amphibolite metamorphic conditions (Kingsbury etal.
1993) and, therefore, monazite may have developed during the amphibolite metamorphism that formed rare, fresh
staurolite and mainly retrogressed andalusite in the Wynyard Metamorphics (T. J. Green unpubl. data). However,
the detrital zircon ages from sample EC04 indicate that the ca 580Ma and ca 540Ma monazite age components are
of detrital origin.” — Fergusson et al., 2001



Where? — Iron Range Province

NOBIE

FRESSION

WEIPA 2
;

CROYDON
PROVINCE

MILLUNGERA
BASIN

§ MCURRY

JYKIA CREEK

OLIVE RIVER
7 BASIN

3 .-:i-' PASCOE RIVER BASIN
\. PASCOE RIVER BASIN

s / 1 (concealed); Barrolka Depression (concealed);
Warrabin Trough (concealed)
| =i [RON RANGE
Y EROVINGE NEW ENGLAND OROGEN
ya GYMPIE PROVINCE
CONNORS-AUBURN PROVINCE
~ SAVANNAH LAKE FFELI_] BASIN — Connors and Auburn subprovinces
e \ R [777] YARROL PROVINCE
NORTH - bt Campwyn, Rockhampton, Berserker, Grantleigh,
) Stoodleigh and Nogo subprovinces
= AURA , WANDILLA PROVINCE
bi 7] | Beenleigh, Coastal, North and South D'Aguilar
i BASIN ek g
Sg 4 and Yarraman subprovinces
MOSSMAN ., WOOLOMIN PROVINCE
AUSTRALIAN 4 Texas and Silver Spur subprovinces
ETHERIDGE gﬁﬂam CALLIOPE PROVINCE
PROVINCE RIS Awoonga, Erebus, Capella, Craigilee and
cAmBooL - Hgggﬁ:ﬁggh' L Philpott subprovinces
: %
y BASIN "' G — n@mﬂkﬁuu GAN BASIN
\.  OROGEN ‘chrns
CRATON Palmer-Barron
5:‘_5 Subprovince BARNARD PROVINCE
NORMANTON S y
S‘ m&'ﬁé}rﬁm Chillagoe Subprovince
GREENVALE PROVINCE

GILBERTON
BASIN

RICHMOMND
.

&

HUGHENDEN

I caPE YORK - ORIOMO PROVINGE

PERMIAN - TRIASSIC BASINS

Bowen, Calen, Galilee and Ngarrabullgan basins;
Olive River, Gamboola, Lakefield and Cooper
basins (concealed)

DEVONIAN-CARBONIFEROUS BASINS
Bundock, Burdekin, Clarke River, Drummond, Gilberton
and Pascoe River basins, Adavale and Belyando basins

BRQ?(EN RIVER PROVINCE

"n
CHARTERS TOWERS PROVINCE
# TOWMNSVILLE

BOWEN

WHITSUNDAY PROVI

CALEN BASIN

143°100°E

143°0'0"E 143°200"E 143°30'0"E
| 1

8 PASSAGESORTLAND ROADS .

~APE WEYMOUTH

40916M
v

CAPE GRIFFITH

KHART RIVER =
QUINTEL BEACH
LLOYD BAY

ORCHID POINT
ORCHID HILL

,'j

OLD LOCKHART RIVER

FISH POINT
CHISHOLM POINT

VILLIS POINT
DIRECTION HILL

ROUND POINT

FIRST RED ROCKY POINT!

P=12740'0"

P=12°50'0"Y

p=13°0'0"S

. MACKAY




0.20

9 o 2800 GSQ PCTH013 (GA 2165207)
Sefton Metamorphics
eres—1ron nd nge rovince "5 o
143°00°E 143°100°E uI200E UIW0E 0.16
2400
Mo
o
8 PASSAGELORTLAND ROADS . E
409 + 6 Ma- =™ g " 200072
= v
35
| GSQ PCTHO10 (GA 2165082)
1— : ~1650 Ma  gefton Metamorphics
CAPE GRIFFITH 12°400% a0 | n =71 (of 85)
U-Pb ages < 1.0Ga < Pb-Pb ages
i 2
P 1 —_
T 25 { 5
g ~460 Ma z
e | (1]
=1 K]
w 20 [
KHART Ri - o] i g‘
QUINTEL BEACH = 5
LLOYD BAY 31 =X
§ 15 | E
ORcHIDPOINT ~ FISHEONT ot [ 250 g o
ORCHID HILL = =]
VILLIS POINT [ 10 + 2
/ “JDIRECTION HILL o
g sy ,/‘/ Y/ .
& 4 .
Y
m/ ( / 5 4
ORTH PE
‘ ’ A
‘iRA, PE LD LOCKHART RIVER 0 y + t t
y 100 500 900 1300 1700 2100 2500 2900 3300
- ROUND POINT — 8 c ) Age (Ma)
Z renville ages
&
FIRST RED ROCKY POINT
(\/\jk. ’ T . . N
FEMNE 13042 L 6O [ 22000 2500 2800
Age (Ma)

Kositcin et al., 2015 Sefton Metamorphics in Blewett et al., 1998



Where? - Summary

PERMIAN - TRIASSIC BASING
Bowen, Calen, Gaillee and Ngamabuligan basins;
Clive River, Gamboola, Lakefield and Cooper
basins {concealed}

I cere vorx - OrioMO PROVINGE

] DEVONISN-CARBOMIFEROUS BASING
----- ¥ Bundock, Burdekin, Clarke River, Drummand, Gilberfon
and Pascoe River basins; Adavale and Belyands basins
fconcealed); Barralka Depression (concealed);

Warrahin Trough (concesled)
p BROVINGE NEW ENGLAND OROGEN
b | GYMPIE FROVINCE
g J CONNORS-ALBURN PROVINCE
SAVANNAH _ & \\_I LAKEFIEL Connors and Aubum subprovinees
PROVINCE 7T
: \ | L | YARROL PROVINCE
NORTH A\ 15 Campwyn, Rockhamplon, Berssrker, Grandeigh,
N dl | i Stoodfaiph &md Nogo subprovinces
1 | o}
, \I'. LAURA - WWANDILLA PROVINCE
ﬁ W | BASIN Ly * Beenlslgh, Coastal North snd South D'Aguilar
= A /f \ .-'I m‘: and Yaraman subprovinces
P Y ”OSSL N WOOLOMIN FROVINGE
AUSTRALIAN LC;_. | :--. l:_? Texas amd Silver Spur stbprowinces
ETHERIDGE =, S ?""’W_’ CALLIOPE PROVINCE
FROVINCGE ™, ubpravice Awgenga, Erebus, Capels, Craigilee and
- NN \ | HODGKINSON Philpoft subprinces
GAMBDOLA -3 1 PROVINGE
BASN 2 % Fi—— NGARRABLLLGAN BASIN
: OROGEN "ghrns
(TR CRATON e
‘g}‘ \_fwﬁpm \{—-MRNARD PROVINGE
estens Fuld Bed SRUANTON | . i
Suprovince = wgf;.'::lf!, ~ "'“‘::Chul.!gns Subprovince
S0UTH MICHOLSOW g" ' © ETHERIDGE GREEMVALE PROVINCE
BASIN

BROKEN RIVER PROVINCE

- PROVINCE \
Kaikadaon-Lefhhandt - .
Subprovince d 2

¢ MALLUWGERA

L
e .

K e ‘/z GILRERTON
\ -

BASIN (”

. 7N
LA \c%‘?\‘ % CALEN BASIV

}*QLAND L Camfw_\-ﬂ Subprovince

L NEW
L ANRKIE \_STYX
WL PROUNGE R
MO, OROGH}

k]
for

. \"-._E‘r.lhpm'r'n:n h’.‘
\\/ﬁ “ BOWEN BASIN }.‘)\\
ForkiLagoans | Grantlaigh "1

:.rh..f{. 5 i Y Subprovince |
\_W_J,. o8 o |

i \ ~%
foN
P GEORGINA

g .;../ BASIN

A
LGS

0\
L ! &
ADA
L AASIN

Staodisigh Subprovinee
|r ;:_.--E.'EJ:us Subpravincs

Stoodleigh Subprovincs
MARLBOROUGH FROVINGE
Craigilae Subprovince

-7

"

%.r M&LGH.I:E:I"EEASJN
&’ Yo BLIND:

L ¥
¥

BROKEN RIVER PROVINCE
Camel Creek and Graveyard Creek subiprovitces

THOMSON OROGEN
NEQPROTEROZOIC - EARLY PALEOZOIC PROVINCES
Anakie (including Fork Lagoons Subprovince). Bamard,
Charters Towers (including Mount Wind'sor Subprovincs),
Greenvale and iron Range provinces, Warburon Basin
(covrcesled)

CENTRALIAN SUPERBASIN
[ ] ceorcina sasin

BASING OF UNCERTAIN AGE
Inorunie Basin; Miiungera Basin {mostly conceaked)

NORTH AUSTRALIAN CRATON
MESOPROTERDZOIC

[ souTH NICHOLSON BASIN
I crovoon rROVINGE
[ sauanaH PROVINCE

PALEOPROTEROZOIC-MESOPROTEROZOIC
[ emveriose province

I tcARTHUR BASIV
MOUNT i5A PROVINCE
Easfern Fold Beft. Westem Fold Belf, Kalkadoon-Leichhar
amd Yannga subprovinces

Concealed structural units are shown by colouned
outiines and labelled in & correaponding colour

100

Kilometres

~ Barserkar Subprovince

C;J!sta\' Subprovince
g Subprovince

OIME
Awoonga Subprovinca

DEMSW
3 2 don Subprovinca

¢ ABRERC
= DABERG

I}_}T\'\Cnaa.‘al Subpravince
b 0 _'__\l\ MARYBOROUGH BASIN

Contents lists available at ScienceDirect

GEOSCIENCE
FRONTIERS

Geoscience Frontiers

ELSEVIER

journal homepage: www.elsevier.com/locate/gsf

Research Paper

A Mesoproterozoic missing link between eastern Australia and China
during the transition from Nuna to Rodinia?

Chack for
upgates

Alexander Edgar*"*, loan Sanislav®, Paul Dirks®

* College of Science and Engineering, Economic Geology Research Centre (EGRU), James Cook University, Townsville, Australia
" School of Earth Sciences — Centre for Exploration Targeting (CET), University of Western Australia, Perth, Australia

? |Extension of Late-Mesoproterozoic Tectonism?

Present Tectonic Framework
(Modified from Foster and Goscombe, 2013)

IReworking of Late-Mesoproterozoic Detritus

Archaean/Proterozoic Craton [_]
Mobile Belts [ |
Late-Mesoproterozoic Tectonism Ej

Oakvale Province (Basement to the Thomson Orogen) \:l
Neoproterozoic/Cambrian Continental Margin D

Tasmanides ||



N

Why? Implications for Exploration Search Space

== “— Nain
A J :agan Craton B

-
Voisey's TON
Bay

Southeast Churchill Orogenic Province

_ BOE/
[ ' /
» Thompson 50N
L §
Superior Craton \
at 1.8Ga BON \%
Dul Sudbury
L ]
Eagle s

1.1Ga Mid-Continent Rift

40N
100W 20w aow
50N
B0E 100E 1208,
C ]
N
L3 ] —
— k! {
Ceny ™~
4N = o Hs' orogen” Bet 40N
£ . ® Aslan 7
| Tarim Craton ) )
N Qi Jn North Chi < N
§ ansh o ina“~, \
N an Orgge, ® Al L -
.:"/ é L
:-'\\ M Qin 7
AN %{5’5%9 ”"’9—0‘.,% & ) 2
m y {
P g il I . Vs
South China Craton ~ /
/)
20N ) i IR ™ e o 20N
: RS U
BP )
100E N 1208

Begg et al., 2010

Siberian Craton q%

?
2 |Extension of Late-Mesoproterozoic Tectonism? |
?

Present Tectonic Framework
(Modified from Foster and Goscombe, 2013)

IReworking of Late-Mesoproterozoic Detritus|

Archaean/Proterozoic Craton | ]

Mobile Belts [ | W

Ik
. Late-Mesoproterozoic Tectonism [ ]
& Dv,Ch O{maﬁm
«SA Qﬁﬁ MM Oakvale Province (Basement to the Thomson Orogen) [ |
e T e SON Neoproterozoic/Cambrian Continental Margin ||
Tasmanides [ | H aywa rd , 2024
A B N | Ni Deposit_ U. Crust
a _ Britle-Ductile ‘[ ighl flyx  Low flux
Diamonds Ni-CutPGE (Irsisition L. Crust
PGE
Depleted Melt-5CLM (Hono
SCLM interaction SCLM
‘ X
/ Translithospheric “\
Refertilized SCLM fault conduit
High-degree melting
Low-degree melting
Plume

Griffinetal., 2013




Ausquest Diamantina
Project drilled 2010 - 20

iy

Regional Gravity




Why? Implications for Exploration Search Space

770000 780000 790000 800000 810000 820000
8 N}
‘ Tk
) N
A “Noril’sk (Nkomati) Type" -
chonolith/elongate sill
g N
E - % - (Leuco)-gabbro-(norite)
g NE-SW 2 Bl Pt gabeo
1 trending [l o2t clivine) gaviro
d feature [ usver taxic gaviro
- Masuve sulphide
= 15 e %* Disseminated ore
g g i_, -CuvPGEbfeemme = o S
IN © §
: C “Expo-Savannah Type” -
J blade shaped dyke ] marginal gavtro
3 B “Nebo-Babel (Limoeiro) Type” - [l Gavoro (rorte)
g tubular chonolith B pericotne
g 3 [ Gsbbroncrite Bl vssive suphice
g g . Taxitc margnal gabbronorte recom)
N 3] [l Vineralized gabbronorite
~1 km
[ SR |
770000 780000 790000 800000 810000 820000 J
8 N
8 8 D,E “Eagle/Kalatongke Type” -
i~ g tube/funnel transition
g 3
8
¢ 8 o
~) (=] 2
i
b
J
% g ,u"“
2 2
~ A (=]
g 3
; :
IS
770000 820000




Conclusions and Proposal

The Cape River Metamorphics record Mesoproterozoic continental-arc magmatism, indicative of a largely concealed,
Mesoproterozoic basement terrane below the Thomson Orogen.
Near identical patterns in detrital zircon geochronology can be observed across basement inliers of the northern
Tasmanides — potentially extending as far south-east as the Anakie inlier.
The existence of a large basement terrane implies continuity of the late-mesproterozoic mobile belt through central
Australia into northern Queensland.
Furthermore, presence of the Oakvale Province, however extensive, implies that the position of the Neoproterozoic rift
margin, which partially facilitated the separation of the Rodinia supercontinent, requires reconsideration, and likely is
unrelated to the Tasman Line in Queensland.
Proposal:
Put together a consortium of industry parties with interests in mineral exploration
across northern Queensland to re-visit these basement inliers and investigate

the distribution of Mesoproterozoic basement across northern Queensland.

If you are interested, please come and have a chat!
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