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TES: CLUES TO TEKTITE AND IMPACTITE FORMATION. s .V.S .MURTY~, 
P,N.SHUKLA~ ,AND P.S.GOEL~, 1 .Physical Research Laboratory, 
Ahmedabad 380009, 2. Department of Chemistry, I.I.T.Kanpur, 
Kanpur 208016, India. 

Based on geochemical considerations the terrestrial origin 
of tektites by impact of an extraterrestrial body has been well 
accepted. However,the identification of impact craters correspon- 
ding to various tektite strewn fields and the relationships bet- 
weer t e k C 5 t e s  and a s s o ~ l ~ t a d  impactites still need to be under- 
stood, In this regard Nuong Nong(MN) tektites,Irghizites and the 
associated impact glasses from Zhamanshin Crater(1) provide us an 
opportunity to understand these relationships. Unlike most tekti- 
tes commonly known as spalshform tektites which are in general 
homogeneous with a narrow range in their chemical composition for 
major constituents,the MN tektites exhibit,even physically recog- 
nizable differences like layering and large variations in their 
chemical composition as revealed by microprobe studies on thin 
sections(2). A systematic study of trace elements and their inte- 
rcomparisons e.g. MN tektites with Australites(3),Irghizites with 
Zhamanshin impact crater glass will improve our understanding of 
the tektite and impactite glass formation. Here we report our 
preliminary data on highly volatile element nitrogen and several 
other elements (Fe,Co,Sc,Ce,Eu,Cs,and Li) on MN tektites,Irghi- 
zites and Zhamanshin impact crater glasses. 

The expermental procedure involves neutron activation meth- 
od using RNAA for N and Li determinations and INAA for other long 
lived isotopes. Details of the experimental procedure and sample 
preparations are described elsewhere(4,5), In case of MN tektite 
three slices were cut from the main piece which were further sub- 
divided into various layres so as to facilitate the study of 
inter and intra layer variation of these elements. 

The nitrogen results are presented in Figure 1 where we 
have shown the range of nitrogen values observed for tektites 
from various strewn fields(6). For various tektites the N values 
are remarkably constant(al1 values fall within shaded region in 
Fig.1). It can be clearly seen that N values for Irghizites are 
similar to those observed for other tektites. However, the asso- 
ciated Zhamanshin crater impact glasses show a large variation in 
their N contents compared to various tektiteand Irghizites. In 
case of MN tektites two slices out of three studied exhibit N 
contents similar to tektites. However in case of the third slice 
the N contents are higher by a factor of about two. It might be 
mentioned here that the various slices are seperated from each 
other only by a few centimeters. As pointed out earlier(6) the N 
contents of tektites seem to be indicating an eqdibrium value at 
the tektite formation temperature irrespective of their differing 
target materials, This clearly pointsout that the impactite 
glasses did not attain high enough temperature to reach the equil- 
ibrium value. Even the obsidian glasses have N contents similar 
to tektites, inspite of the fact that their source rocks are of 
vastly differing chemistry,further emphasising that the N content 
is governed by the temperature to which the glass has been heated, 
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In Figure 2 we have shown the trace element data for some 
other elements(Li,Fe,Co,Sc,Ce,Eu,and Cs) for one slice of MN 
tektite. The data are normalised to the mean concentration of the 
slice, so that both inter and intra layer variations could be 
seen clearly among the four layers(numbered 1,2,3,4 in Fig.2). 
The shaded region in the figure corresponds to a &10 per cent 
variation which could be taken as an upper limit for the errors 
in the measurements. It can be seen that there is a wide varia- 
tion between various layers for most of the elements indicating 
the heterogeneity over saall scales (mm-cm) even in a single 
specimen of Muong Nong tektites. 
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Fig.1: Nitrogen variation among 
various tektites and impact 
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glasses. M.N.l: Muong Nong tek- E w 
tite(S1ice l);M,N2,3(Slices 2,3) t 

Z:Zhamanshine impact glass. - 
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Fig.2:'lrace element variations in layers 1,2,3,4 of slice 3 in 
M.N. tektites. 
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