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Introduction: The chemical composition of glasses produced during impact processes largely reflects that of the 

rocks present in target area [1] with some differences related to diverse volatility of individual elements [2] and 

typically very subordinate presence of the projectile matter, e.g., [3]. Abundances and patterns of highly siderophile 

elements (HSE – Re, Os, Ir, Ru, Pt, Pd) are considered as a useful tool for deciphering of meteoritic veneer to plane-

tary masses and tracing the addition of extraterrestrial materials during the impacts, e.g., [4,5]. Triple oxygen isotope 

data are equally valuable narrowing npossible projectile type and [6]. The Zhamanshin impact structure in Kazakh-

stan, with an estimated age of ~1 Ma [7], contains several types of impact-related glasses which bear important 

information on the behavior of elements during and immediately after the impact.  

Results: The tektite-like glasses found in the Zhamanshin impact structure can be divided into two main sub-

types based on their SiO2 contents: (1) basic splash-forms (~53–57 wt.% SiO2) and (2) acidic irghizites (~70–77 

wt.% SiO2) [8,9]. The basic splash-forms contain low amounts of Ni, Co and Cr, show highly fractionated HSE 

patterns with common Ir enrichments over Os and Ru (OsN/IrN <0.02 and RuN/IrN = 0.04–0.7) and typically lower 

total HSE contents than irghizites. Irghizites are highly enriched in Ni, Fe, locally also in Cr and P, and some highly 

siderophile elements (e.g., Pt, Pd) in comparison to the basic splash-forms and target rocks. Irghizites exhibit highly 

fractionated HSE patterns with Os and, in some cases, Ru contents lower than upper continental crust (UCC; [10]) 

whereas Pt (up to 5.3 ppb) and Pd (up to 11.7 ppb) contents are higher than those of UCC. The δ18O values for basic 

splash forms (8.0 to 9.1‰ VSMOW) are lower than those for the irghizites (11.9 to 14.4‰). Combined with the 

difference in major element chemistry, these results can be interpreted to reflect the difference between the precursor 

rocks – surficial Paleogene sands and clays or Cretaceous sediments for the irghizites versus deeper-seated Lower 

Paleozoic volcanosedimentary series for the basic splash forms. The Δ17O of the basic splash-forms (–0.075 to –

0.118‰) mimics common upper crustal range while the irghizites show significantly lower Δ17O (–0.174 to –

0.248‰, defined relative to a RL with slope 0.5305 and zero intercept). 

The low Δ 
17O values of irghizites, elevated contents of Ni, Co, Cr, and Ru, Pt, Pd compared to the UCC, indi-

cate a significant addition of an extraterrestrial matter through a meteoritic projectile. The nature of the projectile for 

the Zhamanshin Impact Structure have been a matter of debate for a long time [11-15]. Some authors suggested a 

chondrite [11-13], L or H type ordinary chondrite [14], iron meteorite [11,12], or primitive achondrite [15]. Our new 

results show that iron meteorite can be unambiguously ruled out (low Cr contents, oxygen isotope data are unlike). 

Likewise, primitive achondrite (different Ni/Co, Ni/Cr and other elemental ratios than irghizites) and ordinary or 

carbonaceous CI chondrites (different oxygen isotopic compositions) do not fit the observed data. Very high bulk Ni 

contents, Ni/Co and Ni/Cr ratios paralleled by high levels of phosphorus, oxygen isotopic composition and presence 

of organosiloxanes and organosilanes [16] indicate a Ni-rich carbonaceous chondrite as the most likely projectile 

type for the Zhamanshin impact structure. 
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