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Introduction: El´gygytgyn (67°30'N and 17°05'E), 

a 3.6 Ma [1], 18-km-diameter impact structure, is lo-
cated in the Late Mesozoic Ochotsk-Chukotsky Vol-
canic Belt of Chukotka (Northeast Siberia). It is one of 
the best-preserved impact structures on Earth [2]. The 
complex crater structure was formed in a silicious vol-
canic target [3,4]. The volcanic rocks of the crater area 
were described as the Late Cretaceous Pykarvaam and 
Milguveem series [5-7] (see Fig.1). 40Ar-39Ar  dating 
of some volcanic rocks from the crater area gave ages 
of 86-89 Ma [8]. The average stratigraphy for the tar-
get area includes (from top of section): ignimbrites 
(250 m); tuffs and rhyolitic lava (200 m), tuffs and 
andesitic lava (70 m), and ash tuffs and welded tuffs of  
rhyolitic and dacitic compositions (100 m). Thus, 
rhyolitic rocks amount to 89% and andesitic rocks to 

11% of the target composition [9]. After the impact a 
12 km wide crater lake was formed. The lake is some-
what offset from the center of the crater. Undisturbed 
and continued lacrustrine sedimentation took place to 
establish a long-term reservoir of paleoenvironmental 
information.The crater was never covered by glaciers 
or ice shields, which allowed the development of a 
unique arctic climate archive. Thus, in spring 2009 a 
drilling campaign by the “International Continental 
Drilling Project (ICDP)” recovered a complete (517 m) 
sequence of lake sediments and impactites (315 m of 
lacustrine, post-impact sediments, and a several m 
wide transition zone to the underlying impact rocks 
(~100 m suevite above ~100 m of monomict lithic 
breccia).  

 
Methods: Our first goal was the core curation in 

collaboration with ICDP staff. We recorded the core 
material and carried out a first lithological description. 
This was followed by a sampling party in May 2010. 
By now we have obtained some 70 polished thin sec-
tions of core samples and a further 20 from country 
rocks (collections of the MfN and from GFZ Potsdam, 
representing samples from ca 60% of the crater rim). 
Optical microscopy was used for lithological classifi-
cation and first shock deformation analysis; the core is 
strongly altered which is provideing a nice challenge. 
RAMAN spectrometry is used with optical identifica-
tion of secondary minerals and sulfides. We have also 
begun with detailed analysis of volcanic melt phases 
(in tuff and ignimbrite) and impact-generated melts. 
XRF analysis has been conducted on both impactite 
and bedrock core samples. 
 

Lithostratigraphy: In the impactite sequence be-
tween 316 and 517 m depth we can distinguish two 
different lithologies (see Fig.2). In the upper 100 m, 
polymict impact breccia with impact melt particles, 
glass, shocked minerals, and shatter cones (transected 
by the drill: Fig.3) has been sampled – classified as 
suevite. Below that package, the second lithology is 
brecciated bedrock. It consists of a porphyric rhyo-
dacite with a fine-grained matrix. Small phenocrysts of 
mostly altered feldspar and melt particles are promi-
nent. The melt clasts are elongated (up to 1 cm in 
thickness and 2 to 6 cm in length). Their long axes 
have varied orientations of 15 to 75 ° to the core axis. 
Open and filled fractures occur abundantly throughout 
this core section and have a similar variation of orien-
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tations with respect to the core axis. The frac-
ture fill includes calcite and zeolites (e.g., 
analcite). At the transition from unit 1 
(suevite) to unit 2 (brecciated bedrock) occurs 
a 1.5 m wide zone of strong altered green 
schist. Detailed petrographic analysis suggests 
that this is a strongly altered volcanic zone 
(layer, block?) that is transected by numerous 
thin calcite veins. 
 

First petrographic results: The suevite 
sequence consists of clasts and matrix grains 
within a size range from mud to stones (0.002 
mm to 20 cm). The parent lithologies identi-
fied are a range of volcanic rocks, some of 
which resemble the lithology of the  bedrock 
sequence. We also identified some particles of 
clayey and fine-grained sediment which have 
been pressed into fractures in the uppermost 
suevite. This material could represent fine 
deposit from the vapor plume, because it con-
tains ~100 µm sized glass spherules and small 
quartz grains with planar deformation features 
(PDF). Some of these spherules are filled with 
zeolites (e.g., heulandite). We have found 
three shatter cones in volcanic clasts (rhyolite 
and tuff) within suevite, at the depths of 351,         
368 and 376 m.  

 
The lower unit is 

brecciated bedrock mate-
rial with a general rhyo-
dacitic composition. Be-
sides the referred feld-
spathic (plagioclase as 
well as albite and alkali 
feldspar), there also 
quartz and mafic (biotite, 
amphibole) phenocrysts.  
The groundmass is com- 
posed of the same minerals. The melt particles also 
contain some very fine-grained feldspar and quartz 
phenocrysts embedded in a brownish glassy matrix.  
 
Geochemistry: XRF major element compositions  of 
target rocks were analysed previously  by Gurov and 
Koeberl (2004). We have obtained further country 
rock analyses from our suite collected by O. Juschus in 
2003 and including rhyolite, dacite, andesite and basalt 
(Fig. 4 – TAS plot after [11]). Our first XRF results of 
suevite samples cover the same range of lithologies in 
Fig. 4. Samples of brecciated bedrock plots into the 
rhyo-dacite field. The altered horizon between the two 
main sequences is in terms of major elements more 

mafic (SiO2 < 50 wt%). This layer is also characterized 
by very high (in comparison to all other samples ana-
lysed so far) concentrations of Ti, Al, Fe, Mn, Mg, Ca, 
Ni, Co, Cr). 

 
Conclusion: The El´gygytgyn ICDP drill core con-

sists of two main impactite types: an upper suevite 
package with clasts that show abundant evidence of 
shock metamorphism in the shock pressure range from 
< 10 to 50 GPa (PF, PDF, mosaicism in quartz, shatter 
cones, impact melt); and a lower part of monomict 
breccia after volcanic (rhyodacitic) rock that is only 
weakly shocked (quartz grains rarely show 1 or 2 sets 
of PDF; most quartz shows normal extinction). The 
intensity of shock metamorphism seems to rapidly 
decrease with depth, as indicated by almost unshocked 
material at the end of the drill core (517 m).  

 

Fig.2: 
Strat.profile 

 
Fig.4 Chemical classification (TAS diagram after [11]) 
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 Fig.3: Shatter cone (-351m blf) 
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