Major Mineral Systems in the PCO.:.
Implications of AEM Data for
Uranium Mineral Systems

Subhash Jaireth, Songfa Liu, Mike Craig
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Review of Major Mineral Systems in PCO
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_» Construct time-space-event plots.of 3 domains




Outline

Focus on uranium mineral systems

— For other systems see GA Record
Unconformity-related uranium systems
Outline main features of fertile systems
Discuss new prospective areas

Discuss basemetal and uranlum deposﬂs in the Rum Jungle_
Mineral Field (RIJMF) g O :




Age of Major Deposits
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Proterozoic and Younger
Basins

Paleo-Mesoproterozoic
Sedimentary Cover

Paleoproterozoic
Mafic Intrusives

Paleoproteroterozoic
Granites

Paleoproterozoic
Metasedimentary Rocks

Archean Granite-gheiss
Complex

@

= = Domain boundary

Gold deposit and prospect
Base Metal deposit and prospect

e oce

Iron deposit and prospect :
Tin, Tantalum, Tungsten deposit and prospect 5 B

Uranium deposit and prospect 1
Locality <
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Unconformlty -Related Uranium (what we know)

Kombolgie

» metasediments and/or
* ‘paleoregolith’

== « Fluid flow along
e sandstone aquifers
50 100 150 200 2ioorizaiut;3|ni;;i<)ce[k:na}0 450 500 550 600 650 PY unconformlty

Reactive transport modelling, Thelon Basin
o faults

"Chlorite




Graphite As Reductant (?)

Graphite

% *ﬁ_

"Chlorite

Regional clay alteration
\ In sandstone

in the basement

Fe-Mg chlorite, biotite

Graphite not effective
o at < 250°C reaction slow
 graphite not always present
(e.g. Nabarlek)
Fe-Chlorite (best alternative)
 replacement of Fe-chlorite by illite/clay
* releases Fe
e reduces fluid to deposit U
 oxidises to magnetite/hematite
 note alteration zones in deposits:
e outer chlorite
e inner illite, clay, hematite |

Graphite still important
 can form reductants (hy
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Why

Iming IS Important

(Ahfae) Period Stratigraphy I\?’Ieeiggn;g%?é Diagenetic Magmatic Metallogenic
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(1838 Ma)
Ranger pegmatite
MWMMMN Nimbuwah Event (1.847 Ma) .
—— — (1867 - 1847 Ma) Tin Camp Granite
Nourlangie Schist I (1846 Ma)
Cahill Formation
1900 — Nimbuwah Complex
(1867 - 1860 Ma)
* Deposition of Katherine River Group: ~1810 Ma to ~1710 Ma
» Diagenesis: 1798 Ma; 1746 Ma; 1726 Ma; 1690 Ma to 1680 Ma
* Mid-Tawallah Inversion (1750 Ma to 1730 Ma)
» Uranium deposits: Ranger at ~1740 Ma; Jabiluka, Nabarlek
(1690 Ma to 1680 Ma)
» Two Uranium-episodes and two inversion-events
-+ Two Uranium-episodes and two mag C eve )
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Timing of Uranium Mineralisation

RS | Jabiluka

= Lale thrust splays in N
hangingwall of major 5
thrust fault. A
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* Main phase of mineralisation during
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Uranium Deposits and Prospects
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» Margins of the Archean
* Proximal to faults

=H2%

* Proximity to the Archean:
» U-source (?) or
 Basin architecture
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Proterozoic and Younger
Basins

Paleo-Mesoproterozoic
Sedimentary Cover

Paleoproterozoic
Mafic Intrusives

Paleoproteroterozoic
Granite.

Palecproterozoic —_— ;
Metasedimentary Rocks o Jounoey
Archean Granite-gneiss Faut

Complex

() Uranium deposit and prospect

©  Uranium occurrence
O Locality




Two-Fluid-Flow Events

Extension

e Sedimentation
* Diagenesis

e Fluid reservoir

Meteoric Recharge

Coarse-grained Fluid flow Younger cover rocks
red beds (oxidised) during compression

“during extension

o Basin inversion
« Compression
=== EXpulsion of
= fluids from the
basin __ i

Mesoproterozoic to Archean

. Marlgowa Sandstone

- Gilruth Volcanic Member

!] Gumarrirnbang Sandstone

- Nungbalgarri Volcanics

- Mamadawerre Sandstone

- pre-Kombolgie basement, including Archean
Nourlangie Schist




Diagenetic Model of Unconformity-Related U

( Kyser and Cunney, 2008)

Pre-Kombolgie solid geology
Nabarlek — Caramal area
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Cross-Section - Kombolgie Sub-basins and Prospective Terrains A
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Features of Fertile Unconformity-U System

Arenltecture of JAcArinur (Kair
Croug) and slrrincudy o

Unconformlty (depth and basement rocks)

e Pre- erOSIonet;I extent of the basm s

Sub basms



Features of Fertile Unconformity-U System

- U-rlern solrce rocks Ininie paserment inclucing
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Create a 3D model of
basin architecture using:
 AEM sections
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Prospective Areas in the Nimbuwah Domain
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Unconformity-related U
* Archean — topographic highs
e Diagenetic fluid flow: N- or

NW-trending (Kyser & Cuney
2008)

 Reductants (e.g., Cahill Fm)
at margins of paleo-highs

Prospective areas

e Marginal zones of the
Archean

« Rimmed by Cahill Formation
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Unconformity Under Depot Creek Sandstone

Mapped in AEM:

» Base of Daly Basin
or regolith-related

onductor ;":a____se of : - )
Daly Basin or fegolith-related | - « Conductor in Stray

Creek Sandstone

110100

S—

 Depot Creek
unconformity

AEM survey line Cenozoic Cambrian Meso- to Paleoproterozoic basin
Fault Alluvium Jindare Formation | Depot Creek Sandstone
-------- Fault, concealed Undivided - Stray Creek Sandstone

Paleoproterozoic orogen




Prospective Areas Near Hayes Creek — Pine Creek
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Top of Stray Creek Sandstone
Depot Creek unconformity
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Prospective areas in the Birrindudu Basin

Future work
o 3D model of Daly

Legend
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- Stray Creek Sandstone
- Depot Creek Sandstone basement geOIOgy:
Paleoproterozoic orogen . .
B cranie details from drill
I Dolerite
[ Mafic volcanics h O I e S
- Felsic volcanics
g:::::lek Formation ¢ De p Ot C ree k SSt :
| [~ (highly magnetic 0 3
[_ - :mi::ale:r m:g}netic) ag e 1 d I ag e n etl C
history & provenance

of sediments: to
Fig. 7.c Pre-Daly Basin solid estimate pre-erOSI()n
geology map of the Pine Creek - extent Of TOI mer G p

Fergusson River area

nerine

Evaluate presence of

A

 Covered by Daly Basin: Depot Creek Sst <100 m at margins, but >500 m
in central part of the Basin
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Unconformity Between Tolmer Group and Welltree
Metamorphics

Welltree Metamorphics

Welltree Metamorphics
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Other Unconformity-U Systems

 Fitzmaurice Basin (especially unconformity between The
Fitzmaurice Group and the Hermit Creek Metamorphics)

* The unconformity between Cretaceous sandstone and
Proterozoic metasediments (Ranger 68, Austatom?)

b) Ranger 68

Bathurst Formation (Cretaceous)
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Daly Basin area

Paleochannels?

Sandstone-Hosted
Uranium
e Cambrian (Jindare Formation):
— Reductant?
e Cretaceous
— Mostly marine
— Basal parts fluvial
e Cenozoic
— No information

— Paleovalley and/or
paleochannels not mapped

— Infill sediments not known
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