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Introduction: A wide variety of rocks from all planetary 

bodies explored so far display shock effects attributed to hyper-
velocity impacts acting on the these bodies since their formation. 
The present record of shocked rocks includes terrestrial, lunar, 
and Martian crustal rocks and fragments from different asteroidal 
bodies (stony and iron meteorites). Since the first shock recovery 
experiments became available for calibration of shock effects 
around 1960 various classification systems have been proposed 
until a unified system was developed in the scope of the IUGS 
Systematics of Metamorphic Rocks [1].  

Current classification systems: Shock classifications are 
based on the principle of “progressive shock metamorphism” de-
fined first in 1966 [2, 3]. Subsequently, classification systems 
were proposed focusing on the rocks’ parent bodies, i.e. Earth, 
Moon, Mars, and asteroids [4, 5, 6, 7]. However, the systematics 
of shocked rocks is largely independent of the parent bodies but 
rather depends on the type of rock, its physical properties (e.g., 
constituent minerals and their shock impedance, porosity), and 
the ambient temperature during shock. Moreover, shock classifi-
cations of different rocks were published in different, sometimes 
hardly accessible journals and books [1, 7], and a coherent sum-
marizing review of the current state focusing on all major rock 
types independent of their parent body is missing as the IUGS 
systematics deals primarily with the classification of impactites 
in general [1].  

Recommended shock classifications of planetary rocks: A 
set of shock classifications is proposed for different “basic” rock 
types based on pressure calibrated “equilibrium” shock effects of 
the main constituent minerals (quartz, plagioclase, olivine, pyro-
xene), and on “disequilibrium” effects such as high pressure 
polymorphs and intergranular melt veins and pockets. The shock 
classified rock types comprise: (1) igneous and metamorphic 
crystalline rocks such as felsic (quartzo-feldspathic) rocks, mafic 
rocks, and ultramafic rocks, (2) consolidated sedimentary rocks 
such as sandstone, and (3) unconsolidated sediments such as sand 
and (planetary) regolith. These subgroups include shock classifi-
cations for the following specific rocks: (1) granitoids and 
gneisses, quartzite; basalt, gabbro, norite, troctolite, anorthosite, 
basaltic achondrites; dunite, peridotite, pyroxenite, chondrites, 
chassignite, ureilite, aubrite, diogenite, (2) sandstone, and (3) 
sand, lunar regolith, asteroidal regolith. For these rocks 5 – 7 
stages of shock metamorphism are defined on the basis of shock 
effects calibrated by shock recovery experiments on the major 
minerals (see references in [1, 7]). 

Outlook: More shock recovery experiments on plagioclase, 
olivine, and pyroxene at low ambient temperatures (~100–250 K) 
are desirable for improving classification of extraterrestrial rocks. 
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