












820 Mejillones 

Figure 1141. Mejillones (U.S.N.M. no. 734). A troilite-daubreelite 
aggregate. This particular one survived the shock event better than 
most others in Mejillones, probably because a major portion was 
daubreelite (D). The troilite is recrystallized. Slightly crossed polars. 
Scale bar 20 /J. . 

Large schreibersite bodies, typically 10 x 0.5, 2 x 0.2, 
or 3 x 1 mm in size, occur as irregular, broken crystals. 
They display several reentrant portions, as if partially 
dissolved, and they may be monocrystalline or composed of 
several 50-300 J1 units. Their zoned surroundings were 
described above. It appears that they have momentarily 
been reheated to near the melting point whereby nickel and 
phosphorus diffused 200-500 J1 outwards, and here repre­
cipitated and formed separate phosphide and taenite 
particles during an unequilibrated cooling. 

Troilite-daubreelite aggregates of the usual lamellar 
developments (e.g., Coahuila) were once present. At the 
time of the event that altered rhabdites and schreibersites, 
the sulfides fused and, if previously surrounded by a 
schreibersite rim, they penetrated this and partially 
dissolved it. The present irregular blebs are intricate 
intergrowths of metal, daubreelite, anisotropic iron sulfide 
and schreibersite in the 2-50 J1 range, and present an 
extreme alteration relative to the preexisting normal, 
equilibrated aggregates . The blebs are surrounded by zones 
of varying kamacite grain size, similar to, but not as well 
developed as, B to D above. 

Graphite occurs as spheroidal - often zoned -
aggregates, 25-15011 across. The spherules are composed of 
anisotropic, radiating crystallites and are sometimes 
bordered by a 20 J1 zone of isotropic carbon. The spherules 
are most common in zone B, where they may derive from 
cohenite which previously formed minor rims upon the 
schreibersite. 

Mejillones is, chemically, an ordinary hexahedrite of 
group IIA, closely related to, e.g., Walker County, Bingera 
and North Chile (page 917). The macroscopic distribution 
of phosphides and sulfides resembles the distribution in 
typical unaltered hexahedrites, such as Walker County and 
Coahuila. The secondary structure is, however, entirely 
different. 
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Figure 1142. Mejillones (U.S.N.M. no. 734 ). X-ray scanning pictures 
of taenite and phosphide particles in zoneD, Figures 1135 and 
1136. Note the typical interna-l filling of kamacite in the central 
taenite particle. Electron, PK01 and NiKa pictures, at 30 KY. Scale 
bar 25 /J. . 

The polycrystalline nature of the ferrite and the 
unequilibrated surroundings of phosphide and sulfide 
inclusions may best be interpreted as the result of a violent 
shock with associated relaxation heating, which altered an 
original normal hexahedrite to a "nickel-poor ataxite ." 
Thereby the sulfides melted and solidified to unequilibrated 
fine-grained textures: the phosphides partially dissolved, 
and the dissolved matter reprecipitated as discrete particles 
in zones around the parent inclusion; the cohenite 
decomposed, and carbon precipitated in spherulites; and 
the bulk of the metal recrystallized, whereby preexisting 
Neumann bands, if at all present, disappeared. The present 
kamacite grain size is small near the original inclusions 
where a large number of disseminated taenite and phos­
phide particles prevented grain growth. The cooling must 
have been sufficiently rapid to prevent equilibration of Fe, 

, Ni and P; taenite ought thus not to be present at all , 
considering the Fe-Ni-P phase diagrams presented by 
Buchwald (1966) and Doan & Goldstein (1969). 

Finally, when the meteorite penetrated the atmos­
phere, a few intercrystalline fractures developed and some 
grains in the fracture zone deformed by a twinning 
mechanism, whereby Neumann bands formed. 

An earlier view held by me and quoted by Hey (1966 : 
300) that Mejillones has been artificially reheated was based 
upon a preliminary examination of an inferior sample. 
Experiments in the laboratory, comparisons with other 
meteorites, and the presence of heat-affected a2 rims upon 
Mejillones show, however , unambiguously that the heat­
alteration is of a cosmic nature. Chico Mountains, Forsyth 
County, Wathena and Bingera are other original hexa­
hedrites which display variations over the same theme. 

Specimens in the U.S. National Museum in Washington: 

12.3 kg main mass (no. 734 , 22 x 14 x 9 em) 
273 g slice (no. 734, 9 x 8 x 0.6) 




