Seeking evidence of life in sulphides from the Boltysh impact structure
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Introduction Summary

Preliminary observations of secondary sulphide minerals (i.e.,

pyrite) in Boltysh polymict breccias show similar morphologies and

relationships to surroudnding minerals as those observed in Chicxulub

Finding direct evidence for microbial colonization within impact structures has proven to which yielded negative 'S and AS, values indicative of biological fractionation [11]
be challenging and contentious [e.g., 6-9]

Impact cratering provides a heat source on otherwise cold planetary surfaces, and
thereby creates habitable environments for micro-organisms [1-5]

ulphate-sulphide

Planned EBSD and sullphur isotope measurements will provide insight into the formation
Recent work on sulphides in terrestrial impact structures [e.g., 10,11] has demonstrated mecahanisms of the Boltysh sulphides and potentially evidence of biologically mediated
that sulphur isotopes were fractionated in a manner consistent with biological activity sulphur isotope fractionation

The presence of hydrothermal alteration in the central uplift and crater fill impactites of
the Boltysh impact structure, Ukraine [1,12,13] has motivated us to investigate whether
the Boltysh sulphides have an isotopic signature consistent with biological fractionation

Boltysh Impact Structure

Location: central Ukraine (48°45' N, 32°10'E)  Target lithology: Precambrian granites and
Size: ~24 km [Grieve et al1987] granitic gneisses (Ukrainian Shield) [1]

In this sample (591.3 m) sulphides are concentrated in pore space along the Age: 65.39 + 0.16 Ma [2]

melt clast/lithic interface. :

Petrography

Four samples of impact melt-bearing (suevitic) breccia
from different depths (589-584 m) in core 42-11 [16].

Sulphides are more concentrated in lithic portion than in
melt clasts

Found infilling porespace; filling fractures; replacing other
minerals; and as euhedral crystals in cavities

Most are anhedral following the shape of fractures and
pores that they fill, those replacing other minerals or in
cavities are euhedral rhomboid or pyritohedral.

(i R ey Electron backscatter diffraction (EBSD)
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Sulphur isotope analysis
Anhedral pore-filling sulphides
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Pyrite intergrown with zeolites infilling i .
vesicles in impact melt rocks Discussion

Our initial observations of sulphide
mineralization in the Boltysh impact-
melt-bearing breccia match the
descriptions of Gurov et al. [17], and
we will expand upon this work by
determining sulphur isotope ratios
and investigating microstructures in
more detail via EBSD.

Similar sulphide morphologies and
relationships to surrounding minerals
were observed at the Chicxulub
impact structure [11]. Those
sulphides yielded negative §*S and
AS, e supnice Values indicative of
biological fractionation.

Upcoming sulphur isotope
measurements on the Boltysh
samples described here will provide
another data point for our
understanding of sulphide minerals
in post-impact hydrothermal
systems, and their possibilities for
preserving signs of past life.

Euhedral replacement pyrite
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