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ABSTRACT

LA-ICP-MS U-Pb monazite and zircon geochronology from granulite facies metapelites
and granites indicate Inkamulla-aged metamorphism has occurred in the southern
Aileron province, immediately east of the Mt Hay and Mt Chapple mastiffs. Gneissic
metasediments and a granitic gneiss from an EW-striking structural belt in the southern
Aileron Province yield ages reflective of the Inkamulla Igneous Event (1754-1741 Ma)
and the Chewings Event (1593-1545 Ma), along with magmatic ages of 1627 and 1641
Ma. The Chewings age is interpreted to represent structural reworking associated with
discrete shear zones along the northern margin of the EW belt. Magmatic ages of ca.
1640 Ma typically associated with Warumpi Province magmatism and deformation are
found within the study area, which weakens the argument that the Warumpi terrane is
exotic from the Aileron Province. The metamorphic conditions of 780-920°C and 5-10
kbars indicate an elevated geothermal gradient.

KEYWORDS

Arunta, Aileron Province, U-Pb geochronology, monazite, reworking, migmatite,
Proterozoic Australia, Inkamulla, Chewings



TABLE OF CONTENTS

THELC ettt ettt b et sttt sttt 1
RUNNING tIEIE 1.ttt ettt st e s b eseesaaeens 1
ADSTIACE . ...ttt ettt ettt ettt et h bttt enreentes 1
K@Y WOTAS ...ttt ettt et e st e et e st e e bt e esbeebeeenbeenbeesnseeseesnneans 1
List of Figures and TabIes .........c.ooiuieiiieiiiiiieiiecieetese ettt 4
INEEOAUCTION ..ttt ettt b et st sbe et saeen 5
GEOLOZICAL SETINE ....eevvieiieeiieeiie ettt ettt et e e ae et e et e e beesabeeseeeaaeenseeenns 6
ReIONAL SEING ...oovviiiiiiiieiieeie ettt sttt e st e st e e b eesnbeeseesaneans 6
STUAY AT ...eeieitieeiiieiie ettt ettt ettt e et e st eeteesabeesbeeesseenseesnbeenseassseesaennseans 11
MetamorphiC PETOIOZY .....vieeieeiiiiiieeie ettt st be et esaaeeneeas 12
OULCTOP SEYLC...eeneieeeiieiie ettt ettt ettt et e st e et e e sab e e bt e ssaeenseesabeenseansseenseas 12
PetrOGIAPNY ...c.eiieiiiiiie ettt ettt beesabeeneeas 13
Adla granulite metapelites (samples RBN-11, 12, 26, 28, 31)...cccccocvievieniieiieeireiene 13
Unnamed granite (sample RBN-34) ........cccoooiiiiiiieieeeee e 14
Adla granulite pegmatites (RBN-45,460).....ccccccoiiriiiiiiiiiieiieeieeeeeee et 14
Adla granulite leucosome (RBN-47) ......cccooviiiiiiiiiiiiieeiieteee et 15
IMEETROMS <.ttt 15
Bulk rock and mineral Chemistry..........ccccoeiiiiiiiiiiiiiiee e 15
Mineral Equilibria MOd@IINg..........coccueeiiiiiiiiiieiieeiiee et 16
GEOCHTONOLOZY ...ttt ettt ettt e et e st e ebeesabeenbeasnseenseas 17
U-Pb Monazite LA—ICP—MS geochronology ..........cccceevuieviieiiieniieniieiieeie e 17
U-Pb Zircon LA—ICP—MS ge0Chronology ..........ccceeruieriieriieniieniieeiieiiesie e eee e 18
RESUILS ..ttt ettt ettt ettt sae e 19
GEOCHTONOLOZY ...ttt ettt ettt e et e st e et e e sabeenbeesaneeneees 19
U-Pb Monazite LA—ICP—MS geochronology ...........ccceevuieviieiiiiniieniieiieeieeiee e 19
SamMPIe RBN-T 1ottt ettt ettt e et e s abeesbeesaseesaeensaens 20
SamPle RBN-12..ciiieee ettt ettt et e et s teesbeesaseesaeeabeens 20
SaAMPIE RBN-26......cooiiiiiieiieeie ettt ettt e et esabeebeesaseesaeeabeens 20
Sample RBN-28... ..ottt ettt ettt et e e et e s abeenbeesebeesaeennaens 23
SaMPIe RBN-3 1.ttt ettt ettt et e et e s abeenbeesaseesaeensaens 23
Sample RBN-45.. ...ttt ettt et st ebe e e et e s abe e bt e snbeeneeeabeens 23
SaAMPIE RBIN-406.......ooiiiiiieiiecieeieee ettt ettt ettt et e et esabeebeesaseesaeenbaens 24
SaAMPIE RBN-47 ...ttt ettt ettt e e e teesabeenbeesaseensaeenseens 24
U-Pb Zircon LA—ICP—MS ge0Chronology ..........ccceeriieriieriieniieiienieeieesie e eee e 24

Sample RBN-34 .. ..ottt ettt ettt et e et e s be b snbeebeeeabeens 25



Sample RBIN-45.. ..ottt ettt et sttt e et e s abeebeesabeeseeeabeens 25
Pressure-Temperature CONAITIONS ..........ccueeruieeiiienieeiiierie ettt esiee et ereeaeeseee e 26
MInNETal CREMISTIY ....eiiiiiiiiieiieie ettt ettt ettt e e e et eeabeebeesaseeneeas 28
RBIN-T2 .ttt ettt et b st ettt st e st et e beebe et 28
RBIN-28. ettt b et ettt b e ettt n st et et beene s 28
DISCUSSION. ...ttt ettt ettt ettt ettt eb e bt et e st e bt et ea e e s bt enbeeatesaeenee 31
U-Pb geochronology data.........cccueeuieiiiiiiieiiieiieeieeieee ettt e 31
Age of the outcrop- and larger-scale fabrics in study area...........cccceeceeververeeneenennnn 35
Regional IMPlICAtIONS. ........oeiuieiiiiiiieiie ettt ettt ettt e b e saaeeneeas 40
CONCIUSIONS ...ttt ettt ettt ettt s bttt et s bt e bt es e sae e be et e saeebeenees 45
ACKNOWIESAZMENES ..ottt ettt sebe et essaeebeesaaeenseeeene 45
RETETEICES ...ttt sttt 46
Appendix A: U-Pb Monazite Geochronology .........c.ccecveverviiriinieienieneneneeeeeenene 50
Appendix B: U-Pb Zircon Geochronology..........ccccecerieriiriieriineeiiinienienieseeseeve e 50
Appendix C: Whole Rock GEOChemiStIy ........covevuiiiiinieniiiiiiieiccieeeieeese e 50
Appendix D: Monazite and Zircon Morphology ..........cccceevieriieniiniienieniiceeeieeeee 50

Appendix E: Mineral Chemistry........ccooieriiiiriinieieiieieeiesteeee e 50



LIST OF FIGURES AND TABLES

Table 1: Summary of deformational events to have affected the Arunta Complex......... 9
Table 2: Summary of sample locations, rock type and analysis conducted................... 12

Table 3: Summary of U-Pb monazite and zircon geochronology results obtained from

EIS SEUAY ..ottt ettt ettt ettt e e b e e teeent e e bt e enreennes 31
Table 4: Aileron Province teCtoniC EVENTS.........ceveeeiieriieeiiieniieeiieeieeieesiee e seie e 36
Figure 1: Simplified regional map highlighting the study area...............ccccceeerieniinnennne. 6

Figure 2: Location map overlain with a TMI geophysical image of the study area.......10
Figure 3: Photomicrographs of key petrological relationships within the samples........ 14

Figure 4: Monazite geochronology concordia plots and representative BSE images of

samples RBN-11, 12, 26, and 28..........c.oooiiiiieiieiiieiieee et 21
Figure 5: Monazite geochronology concordia plots and representative BSE images of
samples RBN-31, 45, 46, and 47.......cooouiiriiiiieieeeeeeee ettt 22
Figure 6: Zircon geochronology concordia plots and representative CL images of
samples RBN-34 and 45........oouiiiiiieii ettt ettt 25
Figure 7: Calculated P-T pseudosection of sample RBN-11........cccccoviniininiiniinennns 27

Figure 8: Microprobe-derived X-ray elemental maps (Fe, Ca, Mg, Mn) of garnet,
SAMPLE RBIN-12...iiiiiiiiieeeee ettt ettt et e et e s e eseeenbeeaea e 29

Figure 9: Microprobe-derived X-ray elemental maps (Fe, Ca, Mg, Mn) of garnet,
SAMPLE RBIN-28.... oottt ettt et e et e s abeeseeenbeeaee e 30

Figure 10: Geological map of the southern Aileron Province and Warumpi Province,
showing sample locations from this study and corresponding studies............ccceeueenneenn. 37

Figure 11: TMI aeromagnetic map of the southern Aileron province and Warumpi
province, showing sample locations and geochronological results from this study and
COTTESPONAING STUAIES. ...ecuvieiiiiiieiieeiieiie ettt ite ettt e eaeeaeesebeeteeesbeeseesebeenseesasaans 38



	Lawson-Wyatt MA_ex appendices
	Lawson-Wyatt MA_ex appendices.2
	Lawson-Wyatt MA_ex appendices.3
	Lawson-Wyatt MA_ex appendices.4
	Lawson-Wyatt MA_ex appendices.5
	Lawson-Wyatt MA_appendices

