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Introduction: The El’gygytgyn impact structure, 3.6 Ma old 

and 18 km in diameter, was excavated in Late Cretaceous sili-
ceous volcanic rocks of the central Chukotka, northeastern Rus-
sia [1]. It is the only known terrestrial impact structure formed in 
siliceous volcanic target and thus enables to investigate shock 
metamorphism in such lithologies. The impact structure, filled by 
a lake 12 km in diameter, was drilled in 2009 during an ICDP 
drilling project [2]. The drill core, penetrating through post-
impact sediments, impactites, and the fractured igneous base-
ment, was sampled and studied through petrographic (optical and 
electron microscope, Raman micro-spectroscopy) and chemical 
analyses (XRF and INAA), from 316.08 m to 517.30 m in depth. 

Results. Core stratigraphy. The main rock types of the crater 
basement are ignimbrite, tuff, and lava of rhyolitic composition; 
rarely from andesite and dacite [3]. The simplified stratigraphy of 
the core is: (a) 316-385 m impact lithic breccia including vol-
canic-like and melt clasts, locally with shocked minerals, in a 
fine-grained clastic matrix; (b) 385-427 m transition zone charac-
terized by a reddish breccia alternating with dark veins of basalt-
like melt; (c) 427-517 m greenish ignimbrite-like rock, with ab-
undant melt particles, quartz-free and elongated parallel to flat-
tening direction. This latter formation is crosscut by abundant 
fractures locally filled by carbonate, silicate and clay veins. 

Shock features. The abundance of shock features decreases 
rapidly from the top to the bottom of the studied core section, 
being almost absent in the brecciated layer (c). Specifically, in 
the layer (a) clasts of volcanic-like rocks include shocked pheno-
crysts. Locally, quite fresh PDFs occur in quartz grains, with up 
to 3 sets per grain. In the matrix, quartz grains are commonly 
either completely transformed into diaplectic glass or unshocked. 
Some µm-sized grains of coesite occur in quartz grains. Some 
feldpars contain PDFs and evidence of melting. The mafic min-
erals (biotite, amphibole) are rare and generally highly altered, 
locally kinked or partially melted, maybe for volcanic or tectonic 
processes. In layer (c) no or very few shock features occur, with 
rare incipient basal PDFs in quartz. 

Geochemistry. The bulk analyses of the layers (a) and (c) are 
consistent with a trachy-rhyolite composition. Clasts in the brec-
cia (a), separately analyzed, cover the full range of composition 
but are mainly rhyolites. On the other hand, the melt particles 
included in (c) show a mafic to intermediate composition. In (b) 
some basalt-like samples, with high loss of ignition, contains 
anomalous content of Co, Cr and Ni, and will further investigated 
to relate such contamination to hydrothermal alteration or a pos-
sible meteoritic component. 
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