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Introduction:  While the earliest history of many 

planetary bodies within the inner Solar System is dom-

inated by intense bombardment, this record is missing 

from Earth due to active tectonics and erosion. Where-

as rocks from the earliest history of Earth are absent, 

mineral relics, such as ancient detrital zircon concen-

trated in sediments within the Jack Hills, Narryer, Illara 

and Maynard Hills greenstone belts of the Yilgarn Cra-

ton in Western Australia preserve a record of this time.  

Shock in zircon:  During shock deformation, re-

sulting from hyper-velocity impact, zircon can be mod-

ified in crystallographically-controlled ways. This in-

cludes the development of planar and subplanar low-

angle grain boundaries, the formation of mechanical 

{112} twins [2], transformation to the high pressure 

polymorph reidite [3], development of polycrystalline 

microtexture [4], and dissociation to its dioxide con-

stituents SiO2 and ZrO2 [5].  

Shock Effects on U-Pb systematics:  Shock mi-

crostructures can also variably affect the U–Pb isotopic 

systematics of zircon (e.g., [6, 7, 8]) and, in some in-

stances, be used to constrain the impact age. While 

shocked zircon containing planar microstructures in-

cluding (100) deformation bands, {112} shock twins, 

and curvi-planar fractures can be partially reset such 

that the lower intercept Concordia age is consistent 

with the impact event [6], this record is often obscured 

by subsequent tectonothermal events [7, 8]. The U-Pb 

ages of granular zircon neoblasts [9, 10] are completely 

reset during impact event, whereas other polycrystal-

line textures may be partially to completely reset.  

Longevity of shocked zircon: Although zircon is 

extremely refractory and can survive multiple tectono-

thermal reworking events, erosion and deposition, 

shocked zircon is pervaded by defects and grain 

boundaries. Nevertheless, detrital shocked zircon de-

rived from the Vredefort Dome in South Africa has 

been shown to survive long distances of transport with-

in the Vaal River [7, 11], deposition in paleo fluvial 

terraces [12] and delivery to the Atlantic coast >2000 

km from the crater [13]. Detrital shocked zircon grains 

have also been found in sediments from the highly tec-

tonized Santa Fe impact structure [14] and within flu-

vial and glacio-fluvial sediments of the Sudbury impact 

structure [15]. While shocked zircon derived from the 

target bedrock of Vredefort Dome is found throughout 

the Vaal basin, the U-Pb systematics of the grains do 

not record an impact age [7, 9]. 

Hadean shocked zircon (or lack thereof): Despite 

thousands [this study] to tens of thousands of grains 

surveyed [16] no convincing shocked zircon grains 

have yet been reported. This may in part be due to the 

limitation of these studies to only surveying the Era-

nondoo Hill W74 discovery site in the Jack Hills. 

However, it suggests that the surviving Hadean zircon 

population is biased against shocked grains. Although 

shocked zircon grains with planar microstructures in-

cluding twins and reidite lamellae can survive long 

distances of transport, it is still unclear whether poly-

crystalline aggregates can survive transport, sedimenta-

tion and diagenesis, or moderate metamorphic over-

printing. Furthermore, while the volume of U-Pb 

shock-reset zircon from ancient craters may be large 

[17], these grains may be susceptible to subsequent age 

resetting, so caution should be used when interpreting 

U–Pb data from any future shocked grains discovered. 
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100 µm Figure 1. Scanning electron BSE image of Vredefort-

derived shocked zircon from the Vaal River after [7]. 


