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transforms isochemically to 'normal' orthopyroxene in one week at about 800°C [15]. Striated 
orthopyroxene is mostly orthorhombic. The experiment shows that only a short time and low temperature 
are needed to transform the pyroxene typical of H4 to that of H6. This seems incompatible with the 
duration of a prolonged heatinglcooling cycle associated with prograde metamorphism. There may be a 
problem in producing striated pyroxene from the Ca-poor pyroxene in H3 chondrites, but this may be 
overcome by of the effects of minor elements in determining the pyroxene polymorph precipitated in 
chondrules [l6]. 

Polycrystalline taenite Bevan and Axon [17] interpreted polycrystalline taenite in metal-sulphide 
chondrules in Tieschitz as a quench product. Scott and Rajan [18] argued that its presence in H6 
chondrites may have been due to shock, but such a 'hot working' origin was disputed by Bevan and Axon 
[19] and this taenite occurs in Kernouve which is unshocked [20]. Survival of solidification zoning in 
taenite requires that unshocked H6s were not held above about 900°C. This is compatible with computer 
modelling [21] which indicates that at cooling rates >lOOOK/Myfl, solidification zoning is not erased. 

Heterogeneous metal grains Rubin [8] found compositionally 'aberrant' metal grains in various 
meteorites, and concluded that they must be post-metamorphic xenoliths. One is present in Barwell, 
which suffered no post-crystallisation brecciation [lo]. Barwell and Kernouve [7] also contain 'zoneless 
plessite' grains [22] produced by rapid cooling through the martensite transformation at about 500°C. 
This indicates that the normal metallographic cooling model is inapplicable, because it demands 
homogenisation of metal in the single phase field, followed by slow cooling and kamacite precipitation. 
Slow cooling should have produced only residual taenite and kamacite, not martensite and plessite. 

Misshapen chondrules It has been suggested [23,24] that chondrules that mutually indent had their 
outlines modified by pressure-induced diffusion at low temperature. In Tieschitz, chondrules are coated 
by opaque, fine-grained rims which deformed together with their enclosed chondrules. In some 
chondrules high temperature minerals crystallised after deformation and crystal growth in the opaque rims 
amounted to only a few micrometres [13]. There is no evidence that chondrules responded to pressure like 
carbonate spherules in brine [24], nor can indenting chondrules in Tieschitz be compound chondrules, as 
suggested [6]. 

Conclusion Disequilibrium among metal and Ca-poor pyroxene in unshocked andlor unbrecciated 
type 6 OCs is incompatible with prograde metamorphism. Chondrules that indent each other, survival of 
zoneless plessite and the ease with which striated orthopyroxene (type 4) transforms to orthopyroxene 
(type 6) favour hot accretion and different cooling rates. If this precludes a nebular origin for chondrules, 
so be it. 
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