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Introduction: Planar deformation features (PDFs) are multi-

ple sets of parallel planes of amorphous material in minerals, ≤2 
µm thick and spaced 2-10 µm apart, which form due to shock in 
specific crystallographic orientations [e.g.,1, 2]. PDFs are usually 
measured on randomly selected grains from a thin section, thus 
microtextural context information is lost. We attempt to measure 
PDF orientations of all quartz grains within the field of view in a 
thin section to check if any spatial relations exist between grains 
containing PDFs. This project will help the understanding of PDF 
formation mechanisms and shock wave propagation on the single 
grain scale. 

Methods: PDFs are measured using a U-stage and indexed 
using the program of [3]. Care has been taken to keep a constant 
orientation of the thin section in relation to the U-stage, ensuring 
that all measured azimuths have the same reference system. All 
measured grains were referenced on a map of a thin section based 
on a microphotograph. A database with information about the 
orientation of c-axes and PDFs as well as the number and type of 
PDFs present in each grain was referenced to a thin section pho-
to-map using ArcGIS software. Spatial associations between 
grains in relation to their various characteristics (e.g., number of 
PDFs present) were analyzed.  

The studied test sample is a meta-graywacke from the Bo-
sumtwi crater (Ghana) from 271.4 m depth in the LB-08A drill 
core [e.g., 4]. It consists mostly of large multigrain aggregates of 
quartz (≤1 mm) and large feldspar grains (≤1.5 mm) set in a fine-
grained crystalline matrix.  

Results: We measured 102 quartz grains within a total area 
of 9.62 mm2; the average number of PDFs per grain was 1.76 
(including 15 grains with no PDFs). The following observations 
were made: 1) quartz grains with no PDFs are located on the ex-
ternal part of the quartz aggregates, while ones with a strongly 
distorted crystallographic lattice are located in the center of 
quartz aggregates; 2) Grains sharing boundaries often contain 
similar numbers of PDFs; 3) Grains sharing borders and having 
similar orientations of their c-axes can have different numbers of 
PDFs; 4) Grains with the same PDF indices tend to occur close to 
each other.  

Discussion: Firstly, clustering of PDFs of specific types sug-
gest that, on a micro-scale, the formation of PDFs within the 
grain is dependent on the surroundings of the grain. Secondly, 
the angle between the c-axis of a quartz grain and the shock wave 
propagation direction is not a main factor influencing develop-
ment of PDFs. However it is also possible that the observed dif-
ferences in a number of PDFs are due to differences in the c-axis 
orientation (Dauphiné twining). Thirdly, stress within quartz ag-
gregates is not distributed evenly.  
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