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VOROTILOVSKAYA DRILLHOLE: FIRST DEEP DRILLING 
IN THE CENTRAL UPLIFT OF LARGE TERRESTRIAL IMPACT CRATER 

1 1 1 Pevzner L.A., A.F.Kirjakov , A.K.Vorontsov , 
2 

V.~.~asaitis', M.S.Mashchak and B.A.Ivanov 3- 

1 - Geological Production Association "Nedra", Yaroslavl; 
2 - All-Unicn Geological Research Institute, St.-Petersburg; 
3 - Institute of Dynamics of Geospheres Russian Acad. Sci, Moscow. 

Research deep drillhole (named Vorotilovskaya) has been drilled in the 
Puchezh-Katunki impact structure (European Russia, 57O06'~, 43'35'E). Age of 
the structure is estimated as about 180 to 200 m.y. [I]. The complex struc- 
ture is well preserved from erosion and now is shallow buried, Remnants of 
supposedly fluidized ejecta blanket surround the crater and may be compared 
with deposits around Martian rampart craters [Z]. 

Pucitezh-Katurtki structure is well studied bp geological and geophysical 
methods; many boreholes have been drilled here. The crater diameter is esti- 
mated as about 40 bm (see Figure), The crater is surrounded by the ring- 
-like shallow terrace with radial grooves at the basement. The terrace is 
colered with remnants of allogenic breccia. The terrace width is about 20 
km, Tlte ring-like crater trough is filled with breccia consisted of sedimen- 
tary rock fragmer~ts. In the central part of the crater the polimict breccia 
and suevites occur. All this rocks are overlaid by the post-crater lake de- 
posits. 

The central uplift is composed of large blocks of crystalline rocks of 
the basement [ l ]  and is complicated by the central pit of about 0.6 km deep. 
Tile geological column of the deep borehole drilled at the central uplift 
consists of: 1) 0 to 260 m - clays, sands of post-crater lake deposits; 2) 
260 to 430 m - suevites, redeposited in the upper part; 3) 430 to 500 m - 
polimict breccia with fragments of crystalline and sedimentary rocks; 4) 550 
to 3080 m - mesocratic biotite and amphibole-biotite gneisses, partially 
granitized, lenses of amphibolites and ultrabasic rocks; 5) 3080 to 5185 m - 
leucocratic biotite and amphibole- biotite gneisses, lenses of amphibolites, 
quartzites, calciphyres. 

The preliminary study of the core shows that crystalline rocks are 
shock-metarnorphosed by shock pressures from 45 GPa near the surface to 15-20 
GPa at the depth of about 5 km. These rocks are brecciated and dissected by 
veins of cooled impact melt (tagamites) contained impact diamonds. These 
diaruo~ids have been found in suevites too. The post-impact thermal transfor- 
mations led to the strong recrystallisation of shocked rocks down to the 
depth of 5.5 km. Maximum recrystallisation is observed between 1.4 and 2.5 
bnr, The post-impact hydrothermal-metosomatic alterations with vertical zona- 
lity of mineralization are Lery intensi~e [31. The deep drill hole does  tot 
yet yt.rte t,r.ate beneath tlre a1 teration zone. 

The drill core gives the possibility to investigate many previously not 
bell stuclied processes of cratering in the central part of the impact struc- 
ture [1]. For the first tlme it is possible to trace the result of impact 
action down to the depth of 5 km. Now the data analysis is in progress, The 
results may be compared especially with the data from the Gravberg deep 
borehole drilled near the ring trough of the Siljan impact crater [5]. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



FIRST DEEP DRILLING IN THE,..IMPACT CRATER; Pevzner L.A. et al. 

References: [I] V.L.Masaitis, and M.S.Mashchak (1990) Meteoritics, 25, 383; 
[ 2 ]  Melosh H.J. (1990) Impact Cratering: A Geological Process, 245 pp.; 
[ 3 ]  Naumov M.V. (1992) LPSC XXIII (this issue); [ 4 ]  Masaitis V.L. (1992) 
Razvedca i Ohrana Nedr, No.8, 10-13 (in Russian); [ 5 ]  Deep Drilling in 
Crystalline Bedrock, (A.Boden and K,G.Erikson eds.), Springer-Verlag, 1988 
V. 1, 364 pp. 

Figure. The cross-section of the Puchezh-Katunki impact structure. 
1 - crystalline basement; 2 - sedimentary rocks; 3 - allogenic breccia; 
4 - suevites; 5 - post-crater lake sediments, 6 and 7 - inferred rim 
profile and rim crest position. VDDH means "Vorotilovskaya Deep Drill 
Hole". Concentric ring zones a, b, and c designate the shallow near- 
-crater terrace zone, crater trough and central uplift correspondingly. 
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