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Summary
Rock samples from western King Island and various other sites in western Tasmania were analysed for monazite and rhabdophane, and these minerals were dated where possible. The results are compiled here and will be interpreted further in future publications.

Introduction & Background
Various rock samples from western Tasmania were analysed for monazite and rhabdophane, and these were dated using the method of Berry et al (2005). 

Samples 
The details of the rock samples collected by MRT are given in Table 1 below.

Table 1: Sample details:
	Reg#
	Field No.
	Location
	Sample Description
	Process

	R025293
	 
	Dissapointment Bay/Rocky Point Shear Zone
	Shear zone. Fine grained sparsely porphyritic foliated granite. - Lithology: granitic-rock (granitoid)
	PTS

	R025294
	 
	Dissapointment Bay/Rocky Point Shear Zone
	Moderately oxidised coarse grained, foliated pegmatitic granite adjacent to shear zone. - Lithology: granitic-rock (granitoid)
	PTSx2

	R025295
	 
	Dissapointment Bay/Rocky Point Shear Zone
	Medium to fine grained porphyritic granite with banded fine grained seds? Alternating silty sandstone and siltstone. - Lithology: schist, quartz-mica
	PTS

	R025296
	 
	Dissapointment Bay/Rocky Point Shear Zone
	Shear zone. Foliated fine grained granite. - Lithology: mylonite
	PTS

	R030021
	GC-KI-1
	Rocky Point
	Most intensely mylonitised zone in shear zone in granite. - Lithology: mylonite
	PTS

	R021134
	
	Thornton R
	Interbedded siltstone hosting andalusite crystals
	PB

	R030022
	GC-KI-2
	Rocky Point
	Granite sample adjacent 2 m west of shear zone. - Lithology: granitic-rock (granitoid)
	PB

	R031082
	KE4413A
	Disappointment Bay West Shear Zone, foreshore ~500m NW of car park
	mylonitised schist
	PB

	R031084
	KE4414
	Disappointment Bay West Shear Zone, foreshore ~500m NW of car park
	granite mylonite
	PB

	R031085
	KE4415A
	Cape Wickham Shear Zone, ~700m SE of C Wickham
	granite mylonite
	PB

	R031086
	KE4415B
	Cape Wickham Shear Zone, ~700m SE of C Wickham
	granite, strongly foliated
	PB

	R011519
	 -
	South West Cape
	mylonite
	PB

	R018749
	OE301
	near Grace Creek prospect
	dark green chloritic schist - Lithology: schist, chlorite
	PB

	C111937
	 
	Thornton R
	Andalusite schist
	PTS

	R017089
	 
	Nelson Bay River
	coarse-gr grey-green siltstone with porphyroblasts
	PTSx2

	R020765
	 
	upper McLeod River
	coarse-gr medium grey siltstone with biotite+-chlorite ppblasts
	PTS

	R018794
	 
	upper Daisy River
	cream medium-grained diffusely laminated siltstone; chlorite/biotite ppblasts
	PTS



Analytical  techniques
The samples were variously prepared as either polished thin sections or polished blocks in CODES, Utas. These were analysed by a complex combination of SEM, MLA and EMPA techniques using the method of Berry et al. (2005). The analyses, electron images, calculated ages and other data are stored under LJN2021/094 in CM (MRT Records). The age data is summarised in Appendix 1.
	Reg#
	Description
	Location
	
	Median age
	Comment

	R011519
	granite mylonite
	Southwest Cape Shear Zone
	51 analyses on Polished block
	545 Ma
	Difficult to interpret, but little evidence for Devonian deformation.

	R018794
	diffusely laminated siltstone with chloritoid-biotite ppblasts
	Western Rocky Cape Region Upper Daisy River
	15 analyses done from six grains
	-
	Grain 2, 4 analyses, 1117-1173 Ma, mean 1149 +- 21 Ma
Grain 1, 4 analyses, 463- 666 Ma
Grain 4, single analysis at 638 Ma.

	R020765
	coarse-gr siltstone with biotite and chloritoid porphyroblasts
	Western Rocky Cape Region Upper Mcleod River
	3 analyses Polished thin section
	
	Data too sparse and doubtful.

	R017089(i)-
	Coarse-grained siltstone with porphyroblasts
	Western Rocky Cape Region Nelson Bay River
	9 analyses polished thin section
	
	Calculated “ages” (0-1885 Ma) meaningless

	R017089(ii)-
	Coarse-grained siltstone with porphyroblasts
	Western Rocky Cape Region Nelson Bay River
	4 analyses polished thin section
	
	Calculated “ages” (424 to >4500 Ma) meaningless.

	R018749
	Chloritic schist near Grace Creek prospect
	Western Rocky Cape Region Temma
	1 analyses Polished thin section
	
	Calculated age (365 Ma) likely to have large errors

	C119137
	Andalusite schist
	Western Rocky Cape Region Thornton River
	78 analyses done from 10 grainsPolished thin section
	1099.6 +-33.0 Ma
	Ages are too consistent and too young for detrital monazite. Suggests a metamorphic event at ~1100 Ma in far NW Tasmania

	R021134
	Siltstone hosting andalusite porphyroblasts
	Western Rocky Cape Region Thornton River
	56 analyses done from six grains Polished block
	~1200 Ma
	Age of ~1200 Ma may be slightly too young for detrital grains, may be a metamorphic age.

	R025293
	fine-gr sparsely porphyritic foliated granite in shear zone
	King Island Shear Zones Disappointment Bay
	44 analyses done from 7 grains Polished thin section
	Apparent age range 325 – 852 Ma
	Mainly records igneous age of granite (760 +-12 Ma SHRIMP) or deformation soon after.

	R025294
	coarse-gr foliated pegmatitic granite adjacent to shear zone
	King Island Shear Zones Disappointment Bay
	18 analyses done from five grains Polished thin section
	727 Ma
	Mainly records igneous age of granite (760 +-12 Ma SHRIMP).

	R025295
	medium-fine-gr porphyritic granite with banded sediments in shear zone?
	King Island Shear Zones Disappointment Bay
	
	
	Polished thin section unpromising, not processed.

	R025296
	mylonite from shear zone in granite
	King Island Shear Zones Disappointment Bay
	33 analyses made from 7 grains. Polished thin section
	520 Ma
	Grains 7, 8 and 9 doubtful, are younger than Carboniferous granite intrusion at 350-360 Ma.

	R030021
	mylonite from most intense part of shear zone in granite
	King Island Shear Zones Rocky Point
	Eleven analyses from two grains Polished thin section.
	760+-12 Ma).
	Possibly a mixture of igneous and inherited ages, but could the grains have survived the deformation without resetting? No evidence for Cambrian or Devonian deformation.

	R030022
	Granite sample 2m west of shear zone (adjacent to R030021).
	King Island Shear Zones Rocky Point
	52 analyses made from 7 grains; 48 from 4 grains. Polished thin section
	764 Ma
	Reflects igneous age of host granite (760 +-12 Ma SHRIMP).

	R031082
	mylonitised schist
	King Island Shear Zones Disappointment Bay West Shear Zone
	
	
	Polished blocks unpromising, not processed.

	R0310840
	mylonitised granite
	King Island Shear Zones Disappointment Bay West Shear Zone
	
	
	Polished blocks unpromising, not processed.

	R031085
	granite mylonite
	King Island Shear Zones Cape Wickham Shear Zone
	31 analyses done from five grains. Polished block
	772 Ma
	May reflect igneous age of host granite (760 +-12 Ma SHRIMP). Otherwise deformation was soon after emplacement.

	R031086
	strongly foliated granite
	King Island Shear Zones Cape Wickham Shear Zone
	48 analyses done from six grains Polished block
	740 Ma.
	Reflects igneous age of granite (760 +-12 Ma SHRIMP).




[bookmark: _Discussion]Discussion
About half of these samples gave potentially useful but complex geochronological data, which requires more detailed interpretation in future.

References
Berry R.F., Holm O.H. & Steele D.A. 2005. Chemical U–Th–Pb monazite dating and the Proterozoic history of King Island, southeast Australia. Aust J Earth Sciences 52, 461 – 471.



R S Bottrill
MINERALOGIST/PETROLOGIST

Appendix 1 -  Preliminary Notes on Monazite Geochronology Session,
J. L. Everard, November 2021
KING ISLAND SHEAR ZONES
Disappointment Bay
R025293- fine-gr sparsely porphyritic foliated granite in shear zone
Polished thin section
44 analyses done from 7 grains
All fairly “clean” analyses (e.g. max Si 0.53%, max Al 0.03%, totals 95.88 – 101.66%)
Th 1.05 – 6.69%, U 0.09-0.37%
Th accounts for >77% and mostly >90% of Pb. 
Apparent age range 325 – 852 Ma, median 722 Ma, mean 663 Ma
21 analyses between 720 and 786 Ma.
Grain 1- 5 analyses 325-786 Ma (3 analyses 733-786 Ma)
Grain 2- 6 analyses 731-822 Ma, mean 761 Ma
Grain 3- 4 analyses 489-623 Ma
Grain 4- 6 analyses 442-825 Ma, 5 between 711-786 Ma, mean 753 Ma
Grain 5- 6 analyses, 436- 667 Ma, mean 525 Ma
Grain 6- 10 analyses, 720-852 Ma, mean 762 Ma
Grain 7- 7 analyses, 372- 721 Ma including 4 analyses 692-721 Ma
Mainly records igneous age of granite (760 +-12 Ma SHRIMP) or deformation soon after.

R025294- coarse-gr foliated pegmatitic granite adjacent to shear zone
Polished thin section
18 analyses done from five grains
Mostly “clean” analyses, two rejected due to very low Pb (<0.012%), one also with 0.6% Si.
(Both rejected analyses have very young apparent ages, 148 Ma, 228 Ma).
Remaining 16 analyses range from 273-1182 Ma.
However, 14 analyses between 547 – 787 Ma, median 727 Ma
Including 10 analyses between725 – 787 Ma, mean 750 Ma
Grain 1- 5 analyses 584-748 Ma
Grain 2- 5 analyses, 547 – 764 Ma
Grain 3- 3 analyses 748-787 Ma, mean 767 Ma
Grain 4- 1 analysis at 273 Ma, two other rejected analyses at 148, 228 Ma; bad grain.
Grain 5- 2 analyses at 725 and 738 ma, another at 1182 Ma
 Mainly records igneous age of granite (760 +-12 Ma SHRIMP).

R025295- medium-fine-gr porphyritic granite with banded sediments in shear zone?
Polished thin section unpromising, not processed.

R025296- mylonite from shear zone in granite
Polished thin section
33 analyses made from 7 grains.
5 analyses rejected due to high Si, Al, K etc
4 more analyses doubtful due to slight impurities and/or low total (~89%).
Leaves 24 analyses from 6 grains.
Grain 1 (Th 1.89-4.51%, low U ≤ 0.047%)- 7 analyses, 481-579 Ma, mean 520 Ma
	Other grains have 24-75% of radiogenic Pb attributed to U:
Grain 2- single analysis (Th 0.45%, Pb 0.0177, U 0.093%)- 522 Ma probably large error
Grain 3- 5 analyses (Th 0.66-1.45, Pb 0.012-0.045, U 0.09-0.54) 221- 544 Ma
Grain 7- 4 analyses, 260-343 Ma
Grain 8- 3 analyses 281-302 Ma
Grain 9- 4 analyses 289-349 Ma
Grain 1 could record a Tyennan event, 
Grains 7, 8 and 9 doubtful, are younger than Carboniferous granite intrusion at 350-360 Ma.


Rocky Point
R030021- mylonite from most intense part of shear zone in granite
Polished thin section.
Eleven analyses from two grains.
All “clean” analyses, but one rejected due to low total (~84%).
Th content 3.75- 6.23%.
Grain 1- six analyses- 704- 1337 Ma, four between 704 – 775 Ma.
Grain 2- four analyses- 585, 626, 792, 1070 Ma.
Three analyses appear significantly older than host granite (760+-12 Ma). 
Possibly a mixture of igneous and inherited ages, but could the grains have survived the deformation without resetting?
No evidence for Cambrian or Devonian deformation.
 
R030022- Granite sample 2m west of shear zone (adjacent to R030021).
Polished thin section
52 analyses made from 7 grains; 48 from 4 grains.
Nearly all “clean” analyses with low Si, etc.
However, 19 analyses rejected due to low total (<90%).
One other analysis rejected due to low P (7.9%).
Remaining 32 analyses range in apparent age from 442 Ma to 936 Ma; with one at 2612 Ma.
Median age (of 31 grains) is 764 Ma.
16 grains between 732 and 776 Ma.
“Acceptable” analyses from all grains, however only one analysis (2612 Ma) from grain 11, with 12.03 % Th.
Reflects igneous age of host granite (760 +-12 Ma SHRIMP).

Disappointment Bay West Shear Zone
R031082- mylonitised schist
R0310840 mylonitised granite
Polished blocks unpromising, not processed.

Cape Wickham Shear Zone
R031085 (KE4415A)- granite mylonite
Polished block
31 analyses done from five grains.
6 analyses rejected due to significant Si, Fe and/or low totals.
Remaining 25 analyses range from 599 Ma to 966 Ma, one grain at 1691 Ma.
Median age (of 25) is 772 Ma.
18 grains between 729 Ma and 825 Ma.
“Acceptable” analyses from all five grains.
Th content 3.82-6.46%.
May reflect igneous age of host granite (760 +-12 Ma SHRIMP).
Otherwise deformation was soon after emplacement.

R031086 (KE4415B)- strongly foliated granite
[bookmark: _Hlk87355893]Polished block
48 analyses done from six grains.
15 analyses have high Ca, Si or other elements and are not pure monazites.
A further 8 analyses are rejected due to low totals (<90%).
The remaining 25 analyses range in age from 573 Ma to 1039 Ma.
Median age 740 Ma.
18 analyses between 707 and 800 Ma.
Th contents 4.18- 6.73%.
Some “acceptable” analyses from all six grains.
Reflects igneous age of granite (760 +-12 Ma SHRIMP).



WESTERN ROCKY CAPE REGION
R021134- Siltstone hosting andalusite porphyroblasts, Thornton River
Polished block
56 analyses done from six grains
10 analyses rejected, 9 with low totals and another with 3.15% Si.
Remaining 46 analyses range in apparent age from 387 Ma to 1444 Ma.
Median age ~1163 Ma.
24 analyses between 1137 Ma and 1283 Ma.
“Acceptable” analyses from all six grains.
However, 5 out of 6 analyses with young ages (387-811 Ma) are from grain 4 and have low Th contents (<1%).
Grain 3 is “best” with all eleven analyses “acceptable”, range 1068-1277 Ma, mean 1177Ma
Grain 5 has nine acceptable (and 3 rejected) analyses, range 1041-1237 Ma, mean 1146 Ma
Grain 2 has eleven acceptable (and 4 rejected) analyses, 1078-1444Ma, mean 1247 Ma
In grains 5 and 2, rejected analyses have younger apparent ages.
Age of ~1200 Ma may be slightly too young for detrital grains, may be a metamorphic age.
Need to critically look at grain morphology. 

C119137- Andalusite schist, Thornton River
Polished thin section
78 analyses done from 10 grains
Only one analysis rejected due to 3.61% Si
Totals excellent (97.86-101.83%).
Th 1.67- 7.91%.
Compositions very consistent (e.g. P 12.52-13.71%; Ce 22.22- 26.02%)
Grain 1		6 analyses	1045-1147 Ma		mean 1093 +-32 Ma
Grain 2 	5 analyses	1078-1124 Ma 	mean 1091 +-18 Ma
Grain 3		6 analyses	1026-1138 Ma		mean 1083 +-34 Ma
Grain 4		8 analyses	1037-1155 Ma		mean 1090 +-33 Ma
Grain 5		6 analyses	1063-1125 Ma		mean 1081 +-21 Ma
Grain 6		9 analyses	1034-1175 Ma		mean 1105 +-39 Ma
Grain 7		8 analyses	1028-1182 Ma		mean 1106 +-50 Ma
Grain 8		12 analyses	1059-1134 Ma		mean 1100 +-22 Ma
Grain 9		5 analyses	1058-1151 Ma		mean 1115 +-32 Ma
Grain 10?	12 analyses	1080-1139 Ma		mean 1114 +-18 Ma
Assuming a single population:
		77 analyses	1026-1182 Ma		mean 1099.6 +-33.0 Ma
				               Mean of the means 1098 Ma
Ages are too consistent and too young for detrital monazite.
Suggests a metamorphic event at ~1100 Ma in far NW Tasmania.
	

R018749 (OE301)- Chloritic schist near Grace Creek prospect, via Temma.
Polished thin section.
Unsuitable sample with only very small and porous possible monazites.
Only one analysis done.
Grain is slightly impure with 1.41%Si and 1.18% Fe; good total (98.50%).
Low Th (1.43%), very low U (198 ppm), very low Pb (244 ppm).
Calculated age (365 Ma) likely to have large errors.
No good

R017089(i)- Coarse-grained siltstone with porphyroblasts, Nelson Bay River
Polished thin section.
Nine analyses done from three grains.
One grain with significant impurities (e.g. 2.10% Al) and high total (106%).
Eight “clean” monazites(?), but all with very low Th (max 0.22%), U (max 0.023%) and Pb (max 0.011%).
Calculated “ages” (0-1885 Ma) meaningless.

R017089(ii)- Coarse-grained siltstone with porphyroblasts, Nelson Bay River
Second polished thin section of same sample.
4 analyses done from three separate grains.
Likewise, all are “clean” grains with low impurities, but very low Th (max 0.23%), U (max 0.01%) and Pb (max 0.48%).
Calculated “ages” (424 to >4500 Ma) meaningless.

R020765/OE1152
- coarse-gr siltstone with biotite and chloritoid porphyroblasts, upper McLeod R
Polished thin section.
Small grains
Only three analyses done from three different grains.
All with significant impurities (Si, Fe).
Grain 9 with 15.5% Si
Grain 3 with 0.91% Fe, 2.02% Th gave 4007 Ma
Grain 11 with 0.80% Si, 0.73% Fe, 7.27% Th gave 514 Ma.
Data too sparse and doubtful.

R018794- diffusely laminated siltstone with chloritoid-biotite ppblasts, upper Daisy R
15 analyses done from six grains
Two analyses rejected because of high Si (23.93%, 2.83%).
Another four analyses from two grains with low Th (≤ 0.59%) and Pb (≤0.018%).
Leaves 9 analyses from 3 grains
Grain 2, 4 analyses, 1117-1173 Ma, mean 1149 +- 21 Ma
Grain 1, 4 analyses, 463- 666 Ma
Grain 4, single analysis at 638 Ma.

SOUTHWEST CAPE SHEAR ZONE
R011519- granite mylonite
Narrow mylonite zone in Cambrian (SHRIMP ~498+-3 Ma) foliated granite.
Polished block
51 analyses done from seven grains.
At least eleven analyses are not monazite (significant Si, Al, etc).
Probably inclusions are present in at least four grains.
Remaining 40 analyses range in apparent age from 283 Ma to 959 Ma, with one at 2625 Ma; Median apparent age 545 Ma.
Probable peak at ~ 542 Ma (5 analyses between 539-545 Ma, 12 between 506-577 Ma)
Best grains 1, 2, 4, 9.
Grain 1- 443-827 Ma (7 analyses)
Grain 2- 423-959 Ma (7 analyses)
Grain 4 – 483-741 Ma (8 good analyses)
Grain 9- 308-635 Ma (7 analyses)
All grains give inconsistent ages.
23 (out of 40) apparent ages are significantly older (>540 Ma) than the granite host.
Difficult to interpret, but little evidence for Devonian deformation.
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