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Introduction: In large impacts, the short-lived modification 
from transient cavity to final crater requires temporary strength 
degradation of the host rocks. Whereas the process of strength 
degradation is not well understood, it has been possible to model 
the crater reorganization observed in large impact structures by 
employing acoustic fluidization of 100 m-scale individual blocks 
[1]. Evidence of the repeated compression and dilation that is 
inherent in such modeling of impact crater modification is found 
in a regional network of polyphase microbreccia dykes with 
internal dyke-in-dyke and fold structures in Archean 
orthogneisses in the Maniitsoq region of West Greenland 
(interpreted as a giant, deeply eroded Archean impact structure 
[2]).  

Observations: Along and outside the margins of the central 
melt body of the Maniitsoq structure there is a >30 km wide zone 
containing numerous steep, radial dykelets of fluidized quartz-
plagioclase-biotite microbreccia derived from thorough in-situ 
crushing of the host quartzo-feldspathic orthogneiss. The 
microbreccias and their host rocks display intense crushing of 
quartz, plagioclase and biotite, loss of twinning in plagioclase 
and K-feldspar (Kfs) exsolution, as well as Kfs films partially 
surrounding plagioclase and/or quartz clasts. Microclast shapes 
and distribution patterns indicate intense compression – but no 
simple shear as observed in crustal shear zones. The dykes vary 
in thickness from <1 cm to about 5 m, forming up to c. 10% of 
the local rock volume. Multiple dyke-in-dyke injection and 
repeated within-dyke compressional folding are common; 
internal structures and orientations of rare inclusions of rock 
fragments suggest almost complete final compressional collapse. 
The microbreccias are accompanied by coarse-grained, 
monomineralic, 1–3 cm Kfs veins, both interior, ptygmatically 
folded veins and veins along the margins of individual injectite 
phases. Such veins are confined to the dykes themselves, and the 
vein Kfs does not display evidence of crushing or shock 
metamorphism (contrary to quartz and plagioclase in 
microbreccia and host rocks).  

Some of the microbreccia dykes have been superimposed by 
ductile simple shear and form part of a second-order, 100 m-scale 
network of metre-thick shear zones in several directions.  

Discussion: Radial zones of intense crushing of regional 
extent, fluidised microbreccias with compressional textures, and 
associated second-order shear zone systems are expected if rarely 
described in the floors of large impact structures; the Maniitsoq 
microbreccias may be related to breccia dykes and 
pseudotachylites in the floors of e.g. Vredefort and Popigai [3]. 
The internal structures of the microbreccias at Maniitsoq and 
their Kfs veins indicate repeated but very short-lived 
compression and dilation (overlapping in time with fluidisation 
and the Kfs component being mobile). Such oscillatory 
deformation from a central point is known from earthquakes and 
is also inherent in acoustic fluidisation modeling of impact crater 
modification. 
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