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Introduction: Melt-bearing impact breccias (suevite) belong to the most important products formed by asteroid 

impacts. The composition and emplacement mode of suevite can supply valuable information for understanding the 
impact process. The discussion on the genesis of Ries suevite has recently been revitalized basically because of new 
constraints by numerical modelling [1,2]. This study is focused on a detailed petrological and chemical study of 
several suevite locations to provide a comprehensive data for testing suevite formation models.  

Results and Discussion: Suevite samples of 11 locations including the drill core material from the Nördlingen 
73 Drill Hole (FBN73) are currently been studied. Major and trace element analysis have been done on whole rock 
samples, matrix material and glass fragments by means of XRF, ICP-MS, electron microprobe and LA-ICP-MS. 
Several melt particle types have been identified, which partly differ in classification criteria from previous studies 
[e.g. 3,4]. Melt type 1 is most abundant and resembles the major melt particle type of earlier studies. At some loca-
tions melt type 2 occurs together with melt type 1. They differ in chemistry mainly by K, Na, and Ca content. All 
other melt particle types reflect either more or less monomineralic melts or mixtures of two or more monomineralic 
melts. Variations in the appearance of these melt particles are due to the degree of microlite crystallization or post-
impact hydrothermal alteration. The melt particle and whole rock composition of suevites is not homogeneous and 
differs between locations and between stratigraphic levels at thick suevite sections (e.g. FBN73). Specifically the 
most immobile trace elements (e.g. Zr, REE) record the chemical heterogeneity. In average, the bottom part of the 
FBN73 suevite (“melt-poor suevite”) shows lower Zr concentration than the top part (“melt-rich suevite”). A similar 
increase in Zr content from bottom to top is observed in the Erbisberg suevite profile (W.U. Reimold, pers. comm.). 
Suevites from locations in the East of the Ries crater (e.g. Doosweiher, Otting) display slightly higher Zr values 
(>200 ppm) than most of the other locations in the West and Southwest (<200 ppm Zr). For most samples there is a 
positive correlation in major and trace element contents between the suevite matrix and melt particle composition 
(melt type 1 and 2). Zirconium also shows a positive correlation between whole rock and melt particle concentration 
(Fig. 1). This suggests that the melt particles and the clastic components of the suevite have the same origin in the 
target rocks that vary in trace element composition. Implications for the formation and emplacement of suevite will 
be discussed.  

 

 
Fig. 1: Zirconium whole rock concentration versus average Zr concentration of melt particles 

of suevites from the Ries Crater. 
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