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Introduction:  Tektites are glassy materials formed 

by hypervelocity impacts providing enough energy to 

melt (and probably vaporize) target material complete-

ly. These melts are ejected from the impact site and 

transported ballistically for several hundreds of kilome-

ters (e.g., moldavites ejected from the Ries crater, 

Ivory Coast tektites originating from the Bosumtwi 

crater and bediasites, ejected from the Chesapeake Bay 

crater). Other tektites may have remained in situ after 

their formation as, for example, Muong Nong-type 

tektites and the tektite-like Libyan Desert glasses 

(LDG). 

Lithium (Li) have proven useful in tracking conti-

nental weathering [1], seafloor alteration [2] or high-

temperature fractionations [3-5]. Whereas at low tem-

peratures Li isotopes fractionate significantly, at mag-

matic temperatures these variations are nearly absent 

[3,4] or very limited [4,5]. Investigations of other ele-

ments of distinct geochemical affinities have shown 

small (Zn, Cu) [6,7] or absent (Mg) isotope variations 

[8]. We have therefore studied several occurrences of 

tektites and impact glasses in order to reveal (i) possi-

ble Li isotope fractionation induced by hypervelocity 

impact, (ii) a possible preserved signature of the source 

materials of tektites and impact glasses and, (iii) 

whether there are effects of impact excavation discern-

ible in Li isotope systematics. 

Results and discussion:  The various glasses show 

large range in Li abundance (5.5–58 ppm) and 
7
Li (-

3.0 to 26.0‰). Whereas majority of samples broadly 

mimic Li systematics of upper continental crust (UCC, 

[9]), Libyan Desert glass deviates significantly in hav-

ing both low Li and high 
7
Li. Impact-glasses from the 

Zhamanshin crater also show elevated 
7
Li relative to 

moldavites, ivorites, bediasites and Australasites. 

Overall, high-temperature events have been shown 

to be incapable of fractionating Li isotopes significant-

ly [5]. This view is further strengthened by our results. 

Although there are some 
7
Li variations among molda-

vites, these do not reflect the different strewn subfields. 

New data from sedimentary lithologies from the Ries 

target area (OSM, OMM) and analogs from the S Bo-

hemia tend to have lower Li contents whereas their 
7
Li are identical to those of moldavites. This suggests 

that Li isotopes do not fractionate during high-T melt-

ing events. However, Li seems to be enriched in melts 

either by partitioning into the vapor phase or by incor-

porating Li-rich vegetation cover. 

Given the near-absent Li isotope fractionation dur-

ing the impact, source signatures may be preserved 

even after the flash melting. Whereas tektites formed in 

areas with evolved continental crust and varied sedi-

mentary cover do not show deviations from 
7
Li rec-

orded in crustal magmatic and sedimentary lithologies 

[4], notable diversity of several target sites may result 

in distinctively different Li systematics. This is envi-

saged from isotopically heavy LDGs that record the 

earlier fluvial transport of their parental sands [10]. 

Higher-than-crustal 
7
Li found in zhamanshinites and 

irghizites may reflect incorporation of large portions of 

basaltic lithologies, that form part of the target in the 

Zhamanshin area. Isotope fractionation of Zn and Cu 

has been modelled by means of evaporation during the 

heating event [6,7] whereby Rayleigh fractionation was 

ruled out. The new Li data, however, show that the 

latter process may still be viable in situations where 

both the upper (tektite) and bottom (source) layer are 

sampled. 

It seems that Li in impact glasses record the signa-

ture of parental lithologies without any detectable shifts 

in 
7
Li. This is important when considering meteoritic 

samples from Mars, Moon and Vesta, generated 

through impact events. We conclude, therefore, that 

these meteorites may faithfully record the intrinsic Li 

isotope signatures of their target areas. 
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