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Phosphate minerals merrillite, Ca9NaMg(PO4)7, 

and chlorapatite, Ca5(PO4)3Cl, recently have been 
found in LL chondrites and are interpreted to form on 
the parent body as a consequence of metamorphism 
to petrologic type 4 conditions and as a result of fluid 
action, respectively [1]. 

We report the occurrence of a 5×15 μm fluorine-
rich phosphate grain in the Cold Bokkeveld CM2 
chondrite. This grain is intimately associated with 
(Na,Mg)-bearing phases and is directly surrounded by 
isopachous zones dominated by phyllosilicate 
(thickness ~5 μm), oxide-admixed Fe,Ni-sulphides 
(thickness ~8 μm), another phyllosilicate layer 
(thickness ~2 μm) and Fe,Ni-sulphides (thickness ~8 
μm). The entire assemblage is embedded in a fine-
grained phyllosilicate matrix including early Ca-
carbonate grains. 

The textural and petrographic characteristics 
suggest that a phosphate (probably merrillite) formed 
during reaction of primary Ca-carbonate and/or a Ca-
rich silicates with a P-rich Fe,Ni-sulphide phase. This 
may have happened during early stages of parent 
body formation and not as a consequence of later 
mild metamorphism as in the case of the LL 
chondrite parent body. Further textural and 
compositional relations indicate character and timing 
of Fe-oxide-sulphide petrogenesis. Later partial 
replacement, possibly during metamorphism, of a 
phosphate (probably merrillite) by apatite with F:Cl 
ratio of ~15:1 indicates extremely F-rich fluids acting 
on the CM chondrite parent body. 
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