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The Napier complex (East Antarctica) is an Archean 

crustal block that contains some of Earth’s oldest rocks [1]. 
This complex recorded Meso- and Neoarchean metamorphic 

episodes that reached extreme conditions (1050-1120°C and 7-

11 kbar) [2]. Consequently, Napier gneisses had their 

radiogenic isotope systematics (e.g., Rb-Sr, Sm-Nd) severely 

disturbed at the whole-rock scale [3]. Metamorphic episodes 

were, nevertheless, recorded within zircon grains while 

sometimes also preserving information about original 

crystallization [4]. Yet, these crystals show a complexity 

greater than commonly seen in ancient zircons [5]. The present 

study examined U-Pb age profiles by LA-ICP-MS and 

associated Lu-Hf isotope systematics by LA-MC-ICP-MS 

within zircon crystals from two Napier orthogneisses to unveil 

this complexity.  

Our study highlights the great zircon age complexity and 

allows the age of the orthogneisses to be reassessed at 3794 ± 

40 and 3861 ± 38 Ma. These ages comfort previous 

interpretations stating that the oldest zircon ages (>3.9 Ga) are 

artifacts of ancient Pb mobility [4,5,6]. Napier zircon Lu-Hf 

isotope systematics are also quite complex as previously noted 

[7,8]. The first sample shows a dichotomy of Lu-Hf isotope 

signatures which, interpreted in conjunction with crystal 

textures and age patterns, reveals that some crystals contain a 

magmatic core surrounded by domains either recrystallized in 

closed system or neoformed from exogenous material (crustal 

melt). The second sample does not display a dichotomy despite 

ranges in Hf isotope signatures, U-Pb ages, and crystal textures 

that are similar to those in the first sample. Finally, the Hf 

isotope signatures of Napier zircons reveal that both 

orthogneisses formed by reworking of enriched crust(s), 

perhaps Earth’s primordial crust. 
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