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Introduction: Shock metamorphism occurs as the result of a 

hypervelocity impact event [1]. The high pressure shockwaves released 

from the event cause varying degrees of deformation in the surrounding 

rock. Feldspars are a highly abundant mineral in the crust of terrestrial 

planets [2] that have the potential to be used as a cornerstone shock 

barometer similar to quartz [3]. Here we investigate the deformation of 

feldspar minerals within samples from the Chicxulub impact structure, 

Mexico (known as the dinosaur killer) using scanning electron 

microscope (SEM) to create backscatter electron images and energy 

dispersive X-ray spectrometry (EDS) maps. Subsections of these samples 

will be studied further using electron backscatter diffraction (EBSD). 

Methods: The samples from this study were collected in 2016 during 

IODP-ICDP Expedition 364 [4]. The samples used in this study are from 

different depths; 1160.7 mbsf (metres below seafloor) and 1216.5 mbsf. 

Each have been mapped using SEM-EDS at the University of Glasgow. 

Several areas from each of the samples will be further studied using 

EBSD in order to investigate crystal lattice deformation. 

Results: Samples come from shocked basement granite and therefore 

have an abundance of both plagioclase and alkali feldspar. Initial findings 

show that plagioclase feldspars within the sample from l160.7 mbsf 

(called sample CHX-1160.7) contains multiple fractures, some alternate 

twin deformation and other planar elements (potential planar deformation 

features (PDFs)) (Fig. 1A and B). In the sample from 1216.5 mbsf 

(CHX-1216.5) plagioclase and alkali feldspar exhibit different 

deformation features from each other. For example, in CHX-1216.5 the 

plagioclase feldspar generally has more fractures within it than the alkali 

feldspar (Fig. 1C).  

Discussion: The variation in deformation features identified in 

feldspars between 1216.5 mbsf and 1160.7 mbsf samples suggest that 

difference in depth may have influence on the deformation experienced. 

This is supported by previous research with Chicxulub samples that has 

suggested varying porosity at different depths is likely due to shock 

induced microfractures [5] and that with increasing depth there were 

fewer sets of quartz grains with three PDFs (suggesting a slight shock 

attenuation with depth) [6]. It is hoped that by using EBSD a more precise understanding of deformation at the 

crystal lattice level may be determined and preliminary results will be presented at the meeting. In addition, 

plagioclase and alkali feldspar appear to have responded differently to the same shock conditions with more 

fractures being present in plagioclase feldspar in sample CHX-1216.5 relative to alkali feldspar.  
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Figure 1 – Backscatter electron images. Pl 

= plagioclase feldspar, Kfs = alkali 

feldspar. A) Pl within CHX-1160.7 

showing alternate twin deformation (blue 

and red lines). B) Pl within sample CHX-

1160.7 showing planar elements that 

appear curved (red curved line). C) Pl in 

CHX-1216.5 shows planar elements (red 

line) and fractures, fewer of which can be 

seen within Kfs.  
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