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Introduction: The term suevite has been used to describe 

impact-derived, polymict breccias containing a mixture of 
shocked and unshocked, lithic and melt fragments and generally 
considered to possess clastic matrices [1]. Recent re-
interpretation of the type suevites of the Ries crater as clast-rich 
impact melts [2], has sparked a renewed interest in the nature of 
these impactite lithologies. This work concerns suevites associ-
ated with the ~80 km rim diameter, 214 Ma Manicouagan impact 
structure of Quebec, Canada. 

Suevite at Manicouagan: Suevites are well exposed at the 
outer edge of the central island and occur as weakly consoli-
dated, friable layers and lenses immediately underlying, and in 
contrast to, the more coherent, columnar jointed, typically 
vesiculated, basal, clast-laden impact melt (IM) sheet. They ex-
hibit fine-grained, clastic matrices enclosing angular to rounded 
lithic and mineral fragments, and blebs, schlieren, stringers and 
larger masses of melt. Lithic fragments are polymict, range from 
<mm to tens of m in size and exhibit evidence of various degrees 
of deformation and shock prior to incorporation into the suevite. 
This indicates derivation from disparate sources and extensive 
mixing. Melt inclusions range in size from fine, cm-scale string-
ers and blebs to larger, m-size masses, which are typically clast 
laden and may be vesiculated, resembling the basal, clast laden 
IM that is exposed in the vicinity, indicating derivation from this 
source. Contacts of the larger melt masses and melt-rimmed 
clasts are typically irregular, the melt appearing to be disaggre-
gated and strung out, grading into finer melt schlieren and string-
ers. Flow textures within IM immediately adjacent to suevite and 
fluidal, elongate melt blebs within the suevite indicate flow par-
allel to contacts and interaction of melt that was still relatively 
hot and plastic. Striated surfaces of some clasts attest to the dy-
namic and erosive nature of the suevite. In places, a gradation is 
observed from clastic- to melt-dominated suevite immediately 
adjacent to basal IM. As well, facies within the basal IM, which 
exhibit a high proportion of fine, clastic material, indicate a con-
tinuum between allochthonous, clastic breccias, through suevite 
to basal, clast laden IM. 

Conclusion: Suevite exposed at the base of the IM sheet at 
Manicouagan is not a distinct impactite facies. It represents the 
dynamic interface between the basal IM and underlying clastic 
breccias and can be modeled by the Kelvin-Helmholtz phenome-
non. The melt and clastic breccia represent two fluids moving at 
different velocities relative to one another, whereby perturbations 
are amplified and mixing occurs resulting in suevite. This work 
provides new insights into the formation mechanism of this little-
studied variant of suevite and has implications for the formation 
of suevites in other settings, as well as possible links to lunar and 
martian breccias, e.g., martian megabreccia.  
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