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ABSTRACT  

Polymetamorphic signatures in rocks can be difficult to deconvolve, especially where 

events have similar metamorphic grade. In situ and erratic samples from the Terre 

Adélie Craton, Antarctica, and in situ samples from the formerly contiguous Gawler 

Craton, South Australia, are examined to deconvolve microstructural, pressure–

temperature and geochronological evidence of terrane-scale polymetamorphism. In situ 

monazite U–Pb geochronology shows that coastal and erratic samples record c. 1700 

Ma and c. 2420 Ma ages, consistent with known ages of the Kimban and Sleafordian 

events, respectively. In situ samples from the Antarctic coast record exclusively c. 2420 

Ma ages whereas most erratic samples from the glacial moraines at Cape Denison 

record only c. 1700 Ma ages. Phase equilibria forward modelling for the c. 2000 Ma 

Redbanks Charnockite uniquely constrains peak metamorphic conditions of the c. 1700 

Ma Kimban Orogeny to 5.0–7.2 kbar and 700–860 ºC. Peak metamorphic conditions of 

the c. 2420 Ma event are ~5–8.7 kbar and 690–1000 ºC, as constrained by in situ 

samples from the Terre Adélie coast. As the peak pressure–temperature conditions for 

the two events are similar and the record of polymetamorphism is cryptic and spatially 

variable in the rock record, Antarctic samples that only record Kimban ages are 

interpreted as reflecting either a record of complete overprinting of the older (c. 2420 

Ma) event, or that the rocks are younger than the c. 2420 Ma event. In such a situation 

polymetamorphism at a terrane scale may only be detected by differences in 

geochronological data. This study serves to highlight the careful approach required 

when investigating polymetamorphic terranes and argues that a spatially variable record 

of overprinting metamorphism is possibly related to locations of retrogression occurring 

either in the waning/exhumation stages of the earlier event or between events. 
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