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Introduction: The ~10 km in diameter, deeply
eroded Paasselkä impact structure [1-3] (Fig. 1), hosted
by ~1.9 Ga Paleoproterozoic crystalline rocks of the
Svecofennian Domain of the Baltic Shield (e.g., [4]), is
the third largest of eleven impact structures currently
known in Finland [5]. A recent geological summary of
the Paasselkä impact structure and a petrographic-geochemical description of impact melt rocks is given by
[3]. As no isotopic dating has been done for Paasselkä
so far, only the Paleoproterozoic age of the target rocks
is widely cited as the maximum age for the Paasselkä
impact [1;3;6].
Shock-molten sandstone clasts in impact melt
rocks: As noted earlier by [2], impact melt rocks recovered from the Paasselkä impact structure contain
clasts of sandstones. In particular, domains of partially
and selectively shock-molten sandstone in the melt
rocks are made up of polycrystalline and fluidal (in
places dendritic) silica and exhibit a relict overall sandstone fabric [3] in thin section and at the handpiece
scale (Fig. 2).
Discussion and conclusions: The presence of partially molten (i.e., pre-impact) sandstone clasts in the
impact melt rocks provides important constraints for
the timing of the Paasselkä impact event. Thus, the
clast-rich Paasselkä impact melt rocks represent a
unique proxy for (sedimentary) target rock lithologies
that were eroded elsewhere in the region, but preserved
in the impact breccias. The oldest known, generally
only slightly recrystallized siliciclastic rocks in Finland
are Jotnian (~1.4-1.25 Ga) Mesoproterozoic Molassetype sandstones (e.g., [4;7-9]) that originally covered
large parts of the Baltic Shield; today, remnants of the
Jotnian sandstones are restricted to tectonic graben
structures and depressions [4]. The incorporation of
sandstones into the Paasselkä impact melt rocks implies that the age of the impact is younger than the oldest siliciclastic rocks. Therefore, in contrast to the currently cited <1.9 Ga impact age (e.g., [1;3]), we suggest a new age of <1.4 Ga (Mesoproterozoic or younger) for the Paasselkä impact structure. 40Ar/39Ar dating
of feldspathic glass particles separated from the impact
melt rocks is currently underway in order to improve
the Paasselkä impact age.
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Fig. 1: a) Map of Finland and location of the Paasselkä
impact structure; b) Landsat-5 TM satellite image view of
Lake Paasselkä (modified after [3]).

Fig. 2: Clast-rich impact melt rock from the Paasselkä impact
structure with domains of partially molten and recrystallized
sandstone (white arrows; polished section).

