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Introduction: Shock effects in feldspars have not been exten-

sively studied and, as a result, feldspars are under utilized as shock 
barometers. This has resulted in a limited shock scale for feldspar 
[e.g., 1, 2 and references therein]. However, re-examination of pre-
viously studied samples and development of new techniques such 
as in situ micro-X-ray diffraction (µXRD) are providing insight 
into the utility of plagioclase feldspar as a shock barometer, par-
ticularly in the lunar sample suite [3]. 

Method: Polished thin sections of plagioclase-rich samples 
from Apollo missions were studied optically and with µXRD to 
assess, or re-assess, shock level. Optical signs of shock ranged 
from fractures and undulose extinction to optical mosaicism and 
partial isotropism (partial formation of diaplectic plagioclase glass). 
In situ µXRD was conducted to quantify the level of crystal defor-
mation via strain-related mosaicity on various spots to correlate 
optically-derived shock stage to full-width-at-half-maximum of 
streak length along the Debye rings (°χ) in two-dimensional 
GADDS (General Area Detector Diffraction System) images in the 
style of [4]. This technique is sensitive to shock level. 

Shock classification: High shock: plagioclase grains show ex-
treme undulose extinction and optical mosaicism or partial 
isotropism. µXRD FWHMχ ranges from 3.40-6.75°. Samples in 
this group are: 15684,4; 60015,114; 60215,13; 69955,27; 
69955,29; 79155,58. 
Moderate shock: plagioclase grains show undulose extinction, oc-
casionally bent twins, and fractures. µXRD FWHMχ ranges from 
1.40-3.40°. Samples in this group:  15415,90; 15362,11; 60618,4; 
60629,2; 62237,21; 67075,41; 68035,6; 73215,193; 76335,55. 
Low shock: plagioclase grains show slight undulose extinction and 
fracture. µXRD FWHMχ ranges from 0.55-0.95°. Sections in this 
group: 10047,16; 60055,4; 60619,2; 67415,113; 67746,12. 
 Discussion: Agreement was found between previously report-
ed shock level and shock level found in this study for samples 
15362, 15415, 15684, 60015, 60215, 67075, 67415, 69955, 73215, 
79155. Some samples for which a shock level was not reported in 
previous work (60055, 60618, 60619, 60629, 67746, 68035) have 
been assigned a shock level based on combined petrographic and 
µXRD studies. Samples for which our observations and the report-
ed shock level disagree are as follows: 62237,21 – maskelynite has 
been reported, but none was observed here; 76335,55 has been re-
ported as high shock, but no evidence of high shock has been ob-
served in this study; 10047,16 has been reported as moderately 
shocked, this study found it to exhibit only low shock. Discrepan-
cies between reported shock level and those found in this study are 
potentially due to the inhomogeneous distribution of shock effects 
within individual samples, and the limited availability of thin sec-
tions for this project. 
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