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Definition and significance of suevite: By definition, suevite is a polymict impact breccia that contains impact-
derived melt particles in otherwise clastic material [1]. Glassy, lithic and mineral clasts are generally embedded in a
particulate, clastic cum melt matrix. The presense of melt particles within polymict breccias is usually easy to identify,
and therefore represents an important feature for the recognition of suevite as a proximal impactite in general, but
specifically in the field. Suevite records various impact-related effects like rock comminution, different degrees of
shock-metamorphism including melting, and the dynamics of crater formation. Furthermore, suevites, and specifically
its lithic fragments, may record information on deeply buried lithologies. Suevite is a proximal impactite that occurs
within or close to the impact structure. It is usually deposited in the upper part of the ejecta blanket, e.g. [2], [3], or
impact melt sheet, e.g. [3], but it may also occur below the impact melt sheet, e.g. [4], [5], or as injections into the
crater floor, e.g. [6].

Formation and emplacement models: Detailled studies in the recent years (including of the type example at Ries
crater, Germany) have significantly improved our understanding of the formation and emplacement of suevite; how-
ever, many different hypotheses are still debated today.

Some major hypotheses are (1) collapse of an ejecta plume, e.g. [7-9], (2) deposition via a density flow, e.g. [10],
[11], (3) deposition from an impact melt flow, e.g. [12], (4) mixing between fragmented basement and impact melt
during outflow, e.g. [4], [5], and (5) collapse of the post-impact phreatomagmatic plume(s) caused by fuel-coolant
interaction (FCI) of an impact melt sheet with water or an aquifer, e.g. [13-15].

The co-existence of many different formation and emplacement models of suevite, some of which are controver-
sial, may result from specific studies at different impact environments and conditions, the complexity of the formation
process, the general lack of continuous outcrop of suevite deposits, and last not least, from some lack of understanding
of the physical processes involved in the formation of such complex material in a highly dynamic environment. In this
contribution to the Impact Cratering Workshop, the main existing genetic models of suevite formation will be reviewed
and unresolved issues discussed, with some examples.

References: [1] Stoffler, D. and Grieve, R. A. F. (2007) Metamorphic rocks: A classification and glossary of
terms, recommendations of the International Union of Geological Sciences, Cambridge University Press. pp. 82-92.
[2] Stoffler, D. et al (2013) Meteoritics & Planetary Science 48:515-589. [3] Kaskes, P. et al. (2022) Geological
Society of America Bulletin 134 (3-4): 895-927. [4] Thompson L. M. and Spray J. G. (2017) Meteoritics & Planetary
Science 52:1300—1329. [5] Mader, M. M. and Osinski, G. R. (2018) Meteoritics & Planetary Science 53, Nr 12,
2492-2518. [6] Wittmann, A. et al. (2004) Meteoritics & Planetary Science 39:931-954. [7] Stoffler, D. (1977) Geo-
logica Bavarica 75:443-458. [8] Engelhardt, W. von and Graup, G. (1984) Geologische Rundschau 73:447-481.
[9] Stoffler, D. et al. (2004) Meteoritics & Planetary Science 39:1035-1067. [10] Newsom, H. E. et al. (1990) Geo-
logical Society of America Special Papers 247:195-206. [11] Siegert, S. etal. (2017) Geology 45:855-858. [12] Osin-
ski, G. R. (2004) Earth and Planetary Science Letters 226:529-543. [13] Grieve, R. A. F. et al. (2010) Meteoritics &
Planetary Science 45:759-782. [14] Artemieva, N. A. et al. (2013) Meteoritics & Planetary Science 48:515-589.
[15] Osinski, G. R. et al. (2020) Geology 48 (2): 108—112.


mailto:lutz.hecht@mfn.berlin

