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In 1935 S.V.Obruchev discovered the Elgygytgyn lake and pa- 
id attention to the similarity of it with the lunar craters, 

although he determined it as a volcanic explosive pipe. 1.A.Ne- 

krasov and P.A.Haudonis (I) pointed to the similarity of Elgy- 
gytgyn depression with the meteorite inpact craters of Bosum- 

twi and Hies, but they did not found the features of shock me- 

tamorphism in the rocks and detected this structure as tecto- 

nic pit. Elgygytgyn lake basin was placed in the lists of pos- 
sible meteorite impact craters by 1.T.Zotki.n and V.I.T~vetkov 

( 2 ), then by L:.H.Dence (3) and ;iY.v.Engelhardt (4). 
H.S.Dietz and J.P.McHone ( 5 )  on the basis of the study of 

LATSDSAT imagery of Elgygytgyn described it as the probably 

world's largest impact site. Later R.S.Dietz (6) supposed the 
connection of the South-East Asia tectites with this crater. 

Geological investigations of this structure in 1977-1376 
(7) have led to the discovery of impact rocks described in 
present paper. 

Elgygytgyn impact crater is placed in the low mountains 

of Anadyr highland. The target consists of volkanic rocks and 
tdfs from liparite to andesite composition, that are stripped 

on the thickness of approximately 400 m. The crater diameter 

over the ring crest is 17-12 km, and over the bottom of the 
depression is 14-15 krn. The rampart of mconsolidated material 
and the blanket of fall-out breccia are cut off by erosion. 

The glassy bombs, fragments of impact rocks and shock meta- 

morphosed rocks were found in the lake deposites, espscially 

in the upper terrase, elevated above the lake level about 80 m. 

The shock metamorphism is more distinctly fixed in the phe- 

nocrysts of effusive rocks and crystalline inclusions in tuffs. 
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In the quartz phenocrysts from shock metamorphosed liparite - 
the highest of all known frequency of r -  (1~12) orientation of 

planar sets is distinguished. The average refractive index of 

this quartz is 1.4e320.003. This data corresgonds to the virtu- 

al content of diaplectic glass about 80 per cent. Such degree 

of shock metamorphism is reached in the shock experiments at 

the pressure of 270-300 kbar (8,9). 
The shock methamorphism of felspar crystals in the rocks is 

characterised by formation of planar elements and reducing of 

refractive indices and birefringence. In the specimen of tuff 
the different degree of shock metamorphism in the oligoclase 

inclusions was observed: from the fine fragmentation with the 

size of the blocks about 10'~cm to the mostly complete repla- 

cement by the diaplectic glass with the size of the particles 

about 10'~cm. 

In the shocked andesite the phenocrysts of Anw - 45 are re- 
placed by the diaplectic glass (n=1.527~0.003), and the phe- 

nocrysts of augite are fragmentated to the blocks with the si- 
ze about 10-~cm. In two specimens of lipnrite tuffs 0.01 per 

cent of coesite was determined. 
The pumiceous glassy impact rocks (n=I.493-1.405) with the 

inclusions of diaplectic quartz glass (n=I.+65-1.468) are wi- 

dely spread. The diagnostics of diaplectic glass is confirmed 

by IR-spectroscopy: the doublet at 780-800 cm-'is weakly re- 

solved (evidence of weak ordering of SiO,+-tetrahedron arran- 

gement). All bands of the spectrum are more narrow, than in 
the spectrum of lechatelierite. 

In the diaplectic quartz glass white segregations of coe- 
-+ 

site (n=I.594-0.001) are spread. The mineral has the standard 

x-rays powder pattern with the principal maxima at 3.13, 3.44, 
0 

1.791, I.7f2 A (26 lines in all). The IH-spectrum of coesite 
is typical for this mineral. The fine-porous glassy rocks (n= 

1.510-1.516) with the relict layering are found, moetly the 

same one nfrothn described from Meteor crater (10). 
The bombs of dark glass (n=I.'j02-1.510) has a drope-like, 

plait-like or cake-like forms. The size of bombs is 1-2 to 15- 
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2(! cm. The inclusions of porous lechatelierite are comton. The 

chemical comporition of glassy bombs is (average of 7, per 
cent): Si02-6b.30, Ti02-0.35, A 1  0 -15.11, Fe20 I . ,  FeO- 

2 3 3 
2-59, hnO-0.08, 1+10"0-1.07, Ca0-2.72, Wa20-T.OI, K 0-5.88, SO,- 

2 ) 

tr., C02-9.15, a20-0.70. The fragments of massive glassy im- 
pactites are wide spread. The colourless glass (n=Ie!+?5-I.5I2) 

has the irregular bands of brown glass with the refractive in- 

dex about 1.45.  In some samples of impactites the glassy gro- 
undmasn has the trichites and microlites of Zelspars and py- 

roxene. The inclusions of shocked rocks and minerals are abun- 

dant. The chemical composition of rna,ssive i~npactjtes is (ave- 

rage of E,  per cent): Si02-67.93. Ti02-0.36, A 1  07-I5,26, 
2 3 

Fe2Oj-1.25, Pe0-2.08, MnO-0.07, - 1 . 0 4  Cn0-2.73, Na20-3.27, 

K 2 0-3.73, P 2 O 5 -9.12, SOj-tr., C02-9.29, H20-I,79. 
?he absence of ejecta around the crater is the evidence of 

the geological maturity of it. The K-Ar age of glassy impacti- 
+ tes of the crater is 3.5-0.5 m.y. (previous results). Thus, 

the Elgygytgyn structure is the largest young meteorite im- 

pact crater wjth wide spread impact rocks. The K-Ar age of 
the crater is more ancient in the comparison with the tecti- 

tes of South-East Asia and Australia. 
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