
GENESIS OF QUARTZ AND TRIDYMITE IN EUCRITES. 

S. Y. Liao1, C. P. Tang2, Y. Wang1, Y. Jiang1, Y. Li1, J. Y. Chen2, 1Purple Mountain Observatory, Chinese Academy 

of Sciences, Nanjing, 210046 (syliao@pmo.ac.cn), 2State Key Laboratory for Lunar and Planetary Sciences, Macau 

University of Science and Technology, Macau, 999078. 

 

Introduction: Silica minerals are common in eucrites and are dominated by tridymite and quartz. They are sen-

sitive indicators of both pressure and temperature and has emerged as an important tool in revealing the thermal and 

metamorphic history of eucrites. The genesis of tridymite and quartz in eucrites however, is still under debate [1-3]. 

We studied the petrography and mineral chemistry of quartz and tridymite in basaltic eucrites, aiming to investigate 

the genesis and their application to thermal history of eucrites. 

Results: Three weakly shocked unbrecciated eucrites (WSUE) (Northwest Africa 3162, Northwest Africa 6594, 

and Igdi) and three heavily shocked monomict 

eucrites (HSME) (Millbillillie, Camel Donga, and 

Northwest Africa 1654) were selected. They were 

analyzed using SEM, quantitative analyses, Ra-

man spectroscopy and elemental line scanning.  

The results demonstrate that quartz and tri-

dymite from all samples have similar petrograph-

ic and geochemical characteristics respectively, 

whereas the texture of quartz varies among sam-

ples with different shock stages. For example, 

voids (1-10 μm across) are common in quartz 

from WSUE but less so in HSME. On ther other 

hand, hackle fracture patterns (HFP) [4] are fre-

quently observed in quartz from HSME but are 

absent in WSUE. Geochemically, quartz general-

ly has lower Al, K and Ca than tridymite and no 

compositional gradient was observed across the 

boundary between quartz and tridymite (Fig. 1). 

Discussion and Conclusion: The HFP that 

has been used to argue for transformation of co-

existing tridymite into quartz [1, 5], was indeed 

related to impact event. Quartz was not trans-

formed from coexisting tridymite, but arose much earlier from pre-existing high-temperature polymorph of SiO2, 

leaving voids as microporosity produced by volume decrease. This is also supported by the absence of composition-

al gradient across the boundary between quartz and tridymite, which would otherwise have much higher Al, K ac-

cumulated. The tridymite now pervasively observed in eucrites was the product of shock-induced reheating of quartz, 

followed by rapid cooling. Quartz and tridymite now presented in eucrites, may have originated through the follow-

ing processes: (1) eruption of eucritic basaltic magma and crystallization of high-temperature polymorph of SiO2; (2) 

transformation of quartz from high-temperature polymorph during intense thermal metamorphism, accompanied by 

development of voids in quartz; (3) impact-induced partial melting of quartz and crystallization of tridymite, accom-

panied by development of HPF in quartz in intensely-shocked samples.  

In short, quartz and tridymite now widely observed in eucrites were products of different thermal events. The co-

existing of quartz and tridymite in most eucrites shows that they were thermally disturbed after thermal metamor-

phism and there were pervasive local thermal heterogeneity induced by impact reheating. The results presented here 

also have important implications for selection of samples for in-situ or whole-rock isotopic dating [6, 7], as well as 

for interpretation of in situ chronological data [3, 8]. 
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Fig. 1. Line scan analyses of Al, Na, K, Ca across the boundary of quartz 

(Qz) and tridymite (Tri) in Camel Donga and Northwest Africa 6594. 
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