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SHOCK EFFECTS IN H-GROUP CHONDRITES; Melinda Hutson, University 
of Arizona, Tucson, Arizona 85721 

Sixty-seven non-Antarctic meteorite thin sections were examined and 
classified according to the shock facies of Dodd and Jarosewichl, to 
determine the effects of shock in the H-group. A partial listing of these 
meteorites is included in Table 1 of Lingner, et a1.*. Figure 1 compares 
the results of this study to those of Dodd and ~arosewichl for the L- 
group. It is obvious from a comparison of the two histograms that for 
non-Antarctic meteorites, the H-group as a whole shows less petrographic 
evidence for post-metamorphic shock than the L-group. 

Two of the H-group meteorites studied contain features that suggest 
that at least some H-chondrites were shocked early in their history, with 
the shock effects subsequently erased by metamorphism. Three adjacent 
thin sections of Kernouve (H6b-c) contain a linear series of elongate 
metal masses, suggesting an ancient, partially obliterated vein, and a 
texturally distinct area interpreted as the remnants of an ancient clast. 
Christophe ~ i c h e l - ~ e v ~ ~  has also observed features in Kernouve suggestive 
of partially annealed shock features. Another possible premetamorphic 
vein, though less convincing, occurs in Sitathli (H6c). 

The H-group also differs from the L-group in the abundance and 
appearance of shock melts. Dodd and Jarosewichl found brown, glassy melt 
pockets in all L-group meteorites classified as facies e and f, and in all 
but one facies d meteorite. In contrast, H-group melt pockets are totally 
opaque in transmitted light and contain a concentration of tiny metal and 
troilite droplets. Moreover, recognizable melt pockets were observed in 
only 4 of 13 facies d meteorites, suggesting that incipient melting in the 
H-group occurs at somewhat greater shock pressures than in the L-group. 

What could account for this difference? stoffler4 noted that 
selective melting of a particular phase in a multiphase rock may occur if 
the difference between the melting points of the various phases is 
sufficiently great. From this, one would expect melts formed at moderate 
shock intensities to be enriched in metal and troilite, as is apparently 
the case for the H-group meteorites. However, early L-grou melts appear 
to be enriched in plagioclase5, 6, leading various workers5 ,P to the 
conclusion that, at least for the L-group meteorites, compressiblity is 
more important than melting temperature in determining the order of 
melting in a shock event. It is possible that the slightly more Mg-rich 
composition of the H-group silicates may increase the difference between 
the melting points of the various phases sufficiently to explain the 
different melting behavior. The answer to the above question awaits 
further study and chemical analyses of H-group melt pockets. 

Dodd and Jarosewichl also observed a correlation in the L-group 
between noble gas abundances and shock intensity/presence of melt pockets. 
A similar plot for the H-group (figure 2), using data compiled by Schulz 
and  ruse*, differs significantly. All but two of the H-chondrites 
classified as facies e and f have "normal" 40~r contents, consistent with 
the findings of Lingner, et al. , 2, and show little variation in 4 ~ e ,  
suggesting that the systematic variation seen in the L-group correlates 
with the presence of glassy melt pockets, rather than the degree of 
deformation as defined by changes in olivine. In contrast to the L-group 
data, three of the 5 H-group meteorites that show marked depletion of 
noble gases are relatively lightly shocked (facies a-c). Two of the three 
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(Doroninsk (H6b) and Monroe (H4b-c)) are breccias9, so it is possible that 
the samples analyzed for noble gases were more heavily shocked than those 
examined here. Ambapur Nagla (H5b), on the other hand, appears to have 
experienced a post-metamorphic heating event3. 

In conclusion, the H-group meteorites appear to have experienced a 
different shock history and responded somewhat differently to shock 
heating than the L-group meteorites. Only two of the three criteria used 
by Dodd and ~arosewichl to define shock facies for the L-group are 
applicable to the H-group meteorites. A detailed study of shock effects 
and melt pocket chemistry is needed for the H-group. 
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Fig. 1: Comparison of the 
distribution of shock facies 
for the H- and L-Group 
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Fig. 2: Noble gas content of 
H-group meteorites classified 
by shock facies. Datg taken 
from Schulz and Kruse . 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


