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CHERISTRY OF THE KARA IMPRCT STRUCTURE: CHARACTERISTICS OF IMPACT MELTING AND EXCAVATION. D.D.Badjukov,
#.R.Nazarov, and L.D.Barsukova. Vernadsky Institute of Geochemistry and Analytical Chemistry, Hoscow 117975

[ntroduction. A new geomorphologic analysis [i] of the Kara impact site suggests that the Kara structure
iz a2 anp‘e: impact crater with a diaseter of 12¢ ke that is significantly larger than the original estimates
iZ, 31. The suggestion can be examined through geochemical data which should reflect a scale of melting and
excavation related to a crater size. In the paper we provide a preliminary reconstruction of an original
oiapeter of the Kara crater and a preimpact target structure based on geochemical and geological data.

Target rocks. The Kara target comprises Paleozoic sediments of from Ordovician to Permian age. The sequ-
ence of about 8.3 ke thick [4] covers Proterozoic rocks which are very close to the present surface in the cen-
tral uplift. Before the impact the Faleozoic sequence was overiain by Cretaceous sediments of <0.5 ke thick.
farmian sandstomes and shales constitute an orogenic formation which was forged as a result of uplift and
erosion of the Ural. The average composition of the rocks {Table,Hi} is unusual [3] and can be modelied by
pizing of upper crust {524} basalt (45%) and ultramafic (3%jcosponents.Otner Palenzoic rocks are mainly repre-
sented by lisestones, shales, and jaspers. Geochemistry of the rocks is poor studied. It can be suggested from
iithology, our analyses and published data [5-8] that the formation is generaliy higher in Ca (limestone},
GifAl {jasper] and £/Na {illite} when compared to Fermian rocks. It is also important that the formation
inciudes Bn and Ba ore deppsiis and diabase dikes [B]. Thus the Kara target contains two layers different in
major and trace elements that car be usad for reconstruction cf a scale of seiting and excavation.

Ispact meits. It was reported [6] that the Hara impact selis were formed from Permian rocks only. Our
natyses of glass fragments froe svevites show that the majority of the glasses (Table, W2} are very close in
chemistry to Perpian sedimenis. However we identified a group of Ca-rich glasses and a group of silica giasses

which are very different in their compositions from Permian rocks. The €a~r;cr glasses {Tabie, N3} are high in
fa,5i,K/Na, and Hn that indicates their origin from Pre-Permian Paleczoic rocks. The Ca-rich glasses are simi-
iar in chemistry to blue glasses from Inamanshin crater [9]. The silica glasses could be formed from Devonian
jaspers that is supporiad by trace element contents. Thus in contrast to [6] we conclude that the melting zone
penetrated through Permian sediments. A quota of Pre-Permian meits is ~13 X% of total mass of Kara impact meit.

Suevites. It has been shown [2] that suevites of the southern part of the Kara crater are higher in frag-
ments of Pre-Permian rocks than suevites of the northern part of the crater. However clasts of Proterczoic
rocks were not identified in the Kara suevites. OQur anaiyses of suevite matrix support the observation. In fact
the southern suevites (Table, N4) are higher in Ca, §1, Mn and K/Na relative to the glass-poor upper suevites
(Tablza, H3,) =xposed in the northern part of the crater, and to the glass-rich lower suevites (Table, W&}, en-
riched in Permian melts, ®e estimated that the southern suevites contain only about 46% of the Permian materi-
al, whereas the upper suevites and the iower suavites have 57% and B0% of the Peraian component respectively.
The differences mean that the excavation zone in the southern part penetrated through Permian deposits but did
not reach Proterozoic rocks that is consistent with geological data [10]. Therefare the base of the Peraian
formation before the impact should deep to the north and & pre-impact thickness of the formation should be
larger in the northern part of the impact site. Using data on the recent inclination of Permian sediments and
the crater bottos we estimated the pre-impact angie of the deep of the Fermian faormation to e 11°

Discussion. Thus our geochemical study shows that the ¥ara impact amelt contains about 15% of a Pre-Fermian
cosponent, Using the value and models of the crater forpation {11] we can estimate a depth of melting, and,
then, a rim-fo-ria crater diametar, if a pre-impact thickness of Permian deposits is known. Geophysical data
chows that a racent thickness of the deposits is about 3 ka.However Permian deposits were heavily eroded. Beca-
use of upiifi of the Pai-Khoi aocuntains the erosion depth is 2 ke larger in the southern part of the Kara
structure than that in the northern part of the structure {33. #n sbsolute erosion depth can be estimated
suggesting in accordance #ith geological data that northern suevites of the Kara central depression were not
ercded and at present the tops of suevites and Permian deposits are at the same altitude. Under the conditions
and using the lunar crater morphometry [11] o calculate an original depth of the Kara crater and its rie
height, one can compute the erosion depth in the southern and narthern parts of the structure to be 5 and J ka
respectively. Therefore a pre-impact thickness of Permian (and Cretaceous) deposits at the impact center should
ge about 7 km. It gives the depih of melting of about IC ka, and, then, the Kara ria-to-rim diageter of about
119 ka. A reconstruction of the target structure at the impact mosent {Fig.} shows that in accordance with geo-
iogical and gecchemical data the southern excavation zone penetrates through the Peraian layer but does not
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reach Proterczoic rocks. Thus the comsideration supports the results of the geomorpholegical analysis [1]. The
Kara crater original diameter of about {0 km seems resonable.
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