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An iron crystal  with a previously unreported crystal  habit , the trigonal 
trisoctahedron, has been found in a vuggy breccia fragment from sample 67482 
(Fig. 1 ) The dominant form i s  the  trapezohedron { h l l )  modified by cube (100) 
and trisoctahedron {hkl I faces (Fig. 2 ,  3 ) .  The crystal  shows two values for  
( h l l ) ;  two s e t s  of trapezohedron faces are  present. Only one crystal  with 
trisoctahedral faces has bee found, a l l  other iron crys ta ls  have a habit tha t  
has been previously reported?' ,2). 

Based on Energy Dispersive X-ray analysis (EDX), the crystal  i s  re la t ive-  
ly pure iron; n ickel ,  phosphorous, cobalt ,  and su l fu r ,  i f  present,  a re  below 
the detection l i m i t ,  i . e ,  , l e s s  than 0.5%. 

Iron crys ta ls  a re  isometric,  crystal  izing in space group 1m3m( 3 ) .  The 
various forms possible in the hexoctahedral c lass  of the isometric system arc 
the (1 ) cube (100), (2)  octahedron (111 I ,  (3)  dodecahedron (1 101, (4)  t e t r a -  
hedahedron {hkO), (5)  trisoctahedron Chkl I ,  ( 6 )  trapezohedron {hll  ), and (7 )  
hexoctahedron {hkl I. 

Prior t o  the  Apollo program various invest igators  had reported ter res-  
t r i  a1 and meteori t ic  occurrences of iron crystal s with octahedral , dodecahe- 
dral and cubic habi s ( ' ) .  SEM micrographs of lunar material by i4cKay e t  a1 l '  ) 5 (and Clanton e t  a1 documented the presence of iron crys ta ls  with trapezohe- 
dron and tetrahexahedron forms. The presence of the hexoctahedral form was 
suggested as a possible interpretat ion of the osci l  1 atory combinations o r  
" s t r i a t ions"  on the tetrahexahedron faces b u t  c lear  d cumentation was not 

2 7 possible because of the submicron s i z e  of the faces(  . The discovery of an 
iron crystal with tr isoctahedral  faces now unquestionably documents iron 
occurring in s ix  of the seve rystal  forms of the hexoctahedral class .  

1 1 5  As previously discussed , the open network of euhedral c rys ta ls  in the 
vuggy brecci as i s  strongly suggestive of vapor-phase crystal  1 iza t ion ,  The 
euhedral iron crys ta ls  with highly modified crystal  faces a lso  suggests a 
re la t ive ly  slow ra te  of growth from an iron bearing vapor. The reason fo r  the 
occurrence of mu1 t i p l e  habits of 1 unar iron crys ta ls  remains unexplained. The 
crystal  habit of the iron in the vugs of the breccias does not appear t o  be 
simply related t o  the host rock or degree of metamorphism. I t  may be related 
to  ra te  of crystal  growth, the presence of other species in the vapor, o r  
temperature and pressure conditions. 

As additional data become available i t  may be possible t o  r e l a t e  crystal  
nabit t o  breccia environment and ultimately explain some of the large scale 
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Fig. 1: SEM micrograph o f  a vuggy breccia fragment. The euhedral c rys ta l  of 
i ron s i t s  i n  a vug surrounded by plagioclase and pyroxene c r y s t a l s ;  
porosi ty  of  the  vug extends well i n t o  the  fragment. The geometrical 
re la t ionship  ind ica tes  t h a t  the  iron c rys ta l  was l a t e  i n  forming, 
perhaps the  l a s t  mineral t o  c rys ta l1  i z e  in the  vug. 
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Fig. 2: Drawing showing modifications and combinations of the trapezohedron 
{hll I ,  cube {100I and trisoctahedron {hhl I forms. 

Fig. 3: SEM micrograph of an iron crystal. The dominant form i s  the trape- 
zohedron Chll}; the cube I100) and trisoctahedron {hhl) faces are 
smaller. Two values for {hl l )  occur on this  crystal;  there are two 
sets of trapezohedron faces. 
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