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Introduction: When applying the currently proposed shock pressure barometry to meteorites very different pT-

conditions are obtained especially on those containing high pressure phases such as ringwoodite (i.e., the high pressure 

olivine polymorph) [1,2]. Since the number and types of meteorites recognized to contain such high pressure phases 

has been increasing rapidly (including Martian meteorites), it is timely to revisit the shock barometry of meteorites.      

No preservation of metastable high pressure phases in very strongly shocked meteorites: The current shock 

classification scheme of meteorites assigns shock levels from S1 (unshocked) to S6 (very strongly shocked) mainly 

by referring to shock effects in rock forming minerals such as olivine, and plagioclase [1]. The presence of olivine 

grains with a characteristic recrystallization texture located close to shock melt veins is the prime criterion for shock 

stage S6 with ringwoodite possibly present [1]. It is, however, common practice to use the presence of mafic high 

pressure phases such as ringwoodite and majorite (i.e., high pressure polymorph of garnet) as diagnostic criteria for 

shock stage S6 (55-90 GPa shock pressure) [1]. In contrast to this, shock experiments showed that metastable high 

pressure phases such as ringwoodite or bridgmanite (silica-perovskite) back react into low pressure polymorphs [4-7] 

in rocks with post shock temperatures of 850-1750°C reached at 55-90 GPa according to the classification scheme 

[2]. Thus, the two criteria, high shock pressure resulting in high bulk rock temperatures and the presence of metastable 

high pressure phases exclude one another [3]. 

Isobaric shock pressure conditions limited to the isobaric core of an impact cratering event: Alternatively, it 

was proposed that isobaric high pressure phase assemblages in shock melt veins and pockets in meteorites record 

isobaric pressure conditions during the broad preassure plateau of a shock wave [2 and refs. therein]. This, however, 

is based on the assumption that a shock wave affecting the rocks should be characterized by an isobaric pressure 

plateau with the duration of milliseconds. If correct, this would imply that quenching by thermal conduction of mi-

crometer sized shock melt veins should occur during isobaric shock conditions. Consequently, isobaric high pressure 

phase assemblages could in principle be used as a barometer [2]. Nonetheless, fundamentals of shock and impact 

physics show that the shape of the shock wave in rocks shocked to pressures <60 GPa does not have a broad isobaric 

pressure plateau of milliseconds duration in impact cratering events at velocities higher than 5 km/s [3]. Note that 

shock pressures >60 GPa result in complete melting of most types of rocks and the average impact velocity on all 

planetary bodies of the inner Solar System, including asteroids, is > 5 km/s. 

Proposed modification to the shock clasification of rocks: We argue that each type of high pressure phase in 

shock melt veins/pockets provides a minimum shock pressure value during elevated pressure conditions for this phase 

to form and a maximum post shock temperature for the bulk rock after shock pressure release permitting preservation 

of this phase. In contrast to the currently used shock classification scheme [1], we argue that very strongly shocked 

rocks are characterized not by the presence of metastable high pressure phases but by their absence [3]. High pressure 

phases in or attached to shock melt veins/pockets form mainly during the decline of shock pressure, because shock 

metamorphic rocks (<60 GPa shock pressure) can experience a shock wave with a broad isobaric pressure plateau 

only during rare low velocity (<4.5 km/s) impacts on asteroids or the Moon. High pressure phases do provide infor-

mation on the shape and temporal duration of the shock wave with relevance to the size and velocity of the impact or 

the initial location of the shocked rock in the impact process, but they provide no information on the general maximum 

shock pressure the rock witnessed.  
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