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Introduction:  It is now widely recognized that hypervelocity 

impact events have influenced the evolution of life on Earth [e.g., 1]. 
For example, it is apparent that the extinction of 60-90% of all ma-
rine and land genera at the Cretaceous-Tertiary (K-T) boundary is 
connected with the Chicxulub impact event [1, 2]. However, there 
continues to be considerable debate regarding the actual killing 
mechanisms by which impact-induced extinction events take place. 
One of the major extinction mechanisms proposed for the K-T 
boundary is a prolonged episode of global cooling caused by the 
stratospheric injection of sulfuric acid aerosols due to impact into an 
evaporite-rich sedimentary sequence [3]. 

Despite the suggested importance of the release of sulfur species 
during the Chicxulub event, the response of sulfates to hypervelocity 
impact has been little studied. Indeed, the effect of the cratering 
process on sedimentary targets continues to be a controversial topic. 
Previous work on the behaviour of sulfates during the impact proc-
ess has focussed on experimental studies and computer-based simu-
lations [e.g., 4, 5]. No detailed studies of naturally shocked sulfate 
rocks and minerals have been published to date. Such studies offer 
the only ground-truth data on the response of sulfates to hyperveloc-
ity impact.  

Here we present the results of a detailed investigation of natu-
rally shocked sulfates from the allochthonous crater-fill deposits at 
the 24 km diameter Haughton impact structure, Canada. 

Sulfates in the allochthonous crater-fill deposits at Haugh-
ton:  Recent work has shown that these deposits are carbonate-rich 
impact melt breccias [6]. The textural and chemical features of the 
matrix-forming sulfates indicate that these phases, in addition to co-
existing carbonates and silicates, crystallized directly from an im-
pact-generated melt. Evidence for this includes (1) the matrix-
supported nature of the crater-fill lithologies, (2) sulfate-carbonate-
silicate liquid immiscible textures, (3) possible quench textures in 
anhydrite, and (4) flow textures developed between anhydrite and 
silicate-rich glasses. Further supporting evidence includes the pres-
ence of Si, Al and Mg in the anhydrite structure, which were proba-
bly “trapped” by quenching from a melt. Irregular blebs and glob-
ules of shock-melted carbonates within anhydrite also suggest a 
common origin for the two phases. Field studies reveal that clasts of 
anhydrite-bearing target material are also present in the crater-fill 
deposits. Several clasts of anhydrite-quartz lithologies exhibit evi-
dence for incipient shock melting in both phases. Previous assump-
tions about the response of sulfates and carbonates to hypervelocity 
impact (i.e., lack of melting) may, therefore, be incorrect  
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