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ZEOLITIZATION OF IMPACTITES AND BRECCIA IN 
PUCHEZH-KATUNKI ASTROBLEME: M.V.Naumov, All-Union 
Geological Institute, 199026 St.Petersburg, USSR. 

Puchezh-Katunk i astrcbleme ( European part of the Russia) 
originated in Late Triassic; its diameter is about 80 km. The 
central uplift of the crater is composed of brecciated Arche- 
an gneisses and amphibolites and covered by allogenic breccia, 
suevites, redeposited suevites and Mezozoic clays (1). Hydro- 
thermal alteration of rocks in the central uplift is wide- 
spread. It subdivided in two stages: 1) Fe-Mg phyllosilicates 
(smestites and chlorites) formation in brecciated basement 
rocks (authigenic breccia); 2) formation of high-calcareous 
silicates and Ca-Na-zeolites in fractures of basement rocks 
and in matrix of allogenic breccia and suevites. Zeolites are 
found in the crater in two specific settings, these are: 1) 
within cavities and fractures in brecciated crystalline rocks 
of basement; 2) in redeposited suevites forming a cement mat- 
ter. Factors causing the extensive zeolitization are the fol- 
lowing: a) considerable impact heating of the large masses of 
rocks, the thermal anomaly remaining a long time; b) the cre- 
ation of the expansive zone of fractured rocks, that is favo- 
urable to the heat water circulation; c) shock-enhanced de- 
formation of structures of minerals which promotes an ex- 
traction of chemical elements, essential for crystallization 
of zeolites; d) formation of crater lake with high-mineraliz- 
ed and alkaline water, that infiltrates crater bottom rocks. 
Zeolites were identified by a combination of observations 

including elemental composition from microprobe, XRD, DTA cha- 
racteristics and optical examination. Among zeolites heulan- 
dite, chabazite, analcime, laumontite, erionite, stilbite, 
wallsite, Na-harmotome and scolecite are recognized. Apophyl- 
lite, calcite, anhydrite and pyrite are common accompanying 
minerals. Five zeolite zones were distinguished in vertical 
section because of characteristic variation of zeolite asso- 
ciations with depth. These are the following (downward in sec- 
tion): 

1. Zone of zeolite cementation in redeposited suevites; the 
paragenes is of Ca-Na-heul and i te - Na-chabazite is found there. 
2. Analzime - Na-Ca-heulandite zone comprising suevites,al- 

logenic breccia and, locally, the top of authigenic breccia. 
3. Chabazite - erionite zone, restricted to upper part of 

authigenic breccia (up to 300 m in thickness). Also heulandi- 
te, apophyllite and calcite are comnon there. Zeolite associ- 
ations vary laterally in this zone distinctly. 

4 .  Heulandite zone (lacking zeolites); that is intermediate 
between zones 3 and 5; its thickness 0-350 m. 

5. Laumontite - Ca-heulandite zone embracing deep horizons 
of the basement. At the depth below 1800 m anhydrite and py- 
rite appear in association with laumontite, and at the depth 
below 2800 m Ca-zeolites occur in association with andradite, 
salite, epidote and prehnite also. 

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



968 LPSC X X I I I  

ZEOLITIZATION IN PUCHEZM-KATUNKI ASTROBLEME: M.V.Naumov 

This zonation reflects an increase of silica and alkali con- 
tents in zeolite compositions upward in vertical section, the 
fact indicating a fall of crystallization temperature of zeo- 
lites in this direction. At the same time. all zec>litee l E  
the Puchezh-Katunki crater have some characteristic features: 
a) low-silica zeolites being common in volcanic sequences are 
absent in this impact site; b) the zeolites are enriched in 
Na and Si02 ;such exotic variety as Na-harmotome is even found; 
c) Na dominates K in zeolite composition; d) BaO and SrO make 
up to several per cent in zeolite compositions. It is impor- 
tant to remark that the zeolites in the Ries crater, Germany, 
have similar specifics of elemental compositions (2). 

A number of chemical and structural characteristics,as well 
as the space distribution of zeolites, indicate its formation 
at the terminal stage of hydrothermal activity from alkaline 
solutions, the role of Na and silica being increased in these 
solutions; the various degree of saturation of silica in the 
solutions at the diverse domains of the central uplift caused 
the lateral differentiation of zeol ite assotiations. Chemical 
components extracted into fracture and pore s~lutions at the 
smectite formation stage are likely to be a source of substan- 
ce for zeolite crystallization. In view of experimental data 
(3) the crystallization temperatures of the bulk of zeolites 
were 150-21O0C. At the same time the formation of zeolites in 
redeposited suevi tes took place at 100" C ,  whi le the presence 
of high-temperature silicates in laumontite association at 
the deepest horizons probably indicates a crystallization of 
zeolites at temperatures above 250'~ there. Regular raise in 
temperatures of hydrothermal zeolitization with depth is like- 
ly to support a theory of ascending abyssal heat flow act ivat- 
ed by impact. 
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