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From measurement of refractory siderophile trace elements in the metal of iron meteorites it 
has been determined that several types are magmatic and formed cores within parent bodies [ 1,2]. 
Especially interesting is the IIIAB-pallasite magmatic association because this association is further 
linked to mesosiderites and the HED achondrites for they share a common source of oxygen 
isotopes, as measured in their lithophile phases [3] - oxides, phosphates, silicates (OPS phases). 
Measurements of excess 53Cr within phosphate phases in IIIAB irons demonstrate that core 
formation took place within the first 35 m.y. after parent body accretion [4, 51. To the best of our 
knowledge no significant body of data exists on lithophile trace elements within bulk IIIAB irons. 
Our approach to this has been to study the mineralogy of minor and trace OPS phases in IIIABs to 
obtain some measure of the process of fractionation of lithophile elements between core and the 
last lithophile material the core "saw" before metal solidification. We argue that during core 
solidification and subsequent recrystallization into a Widmanstatten structure, oxygen and 
lithophile trace elements within the metal mass were occluded and concentrated within such places 
as troilite nodules. The partial pressure of oxygen rose locally within nodules, Fe and P in metal 
were partly oxidized and simple ferrous orthophosphates formed: graftonite and its polymorph 
sarcopside, both essentially Fe3(P04)2 [6]. Other lithophile trace elements reacted later to form 
new phosphate phases. Although terrestrial phosphates in hydrous pegmatites are notorious for 
their ability to form metastable assemblages, we argue that in the slow cooling regime of IIIABs 
the observed assemblages should be stable ones. 

A few IIIABs contain OPS assemblages that are unique among them: Cape York with Na- 
rich buchwaldite [NaCaP04] + maricite [NaFeP04] + other uncharacterizedphosphates; Mount 
Howe with maricite + tridymite; Puente del Zacate with a fragment of a chondritic silicate rock [7], 
the only known occurrence of a silicate assemblage in any IIIAB. Here, however, we focus on 
the common OPS assemblages found in most IIIABs. These assemblages are: sarcopside + 
graftonite (or beusite, if Mn2Fe) [(Fe,Mn)3(P04)2] + johnsomervilleite [approx. 
(Na,K)zCa(Fe,Mn)7(PO4)6] + a new mineral [approx.(Na,K)2(Fe,Mn)8(P04)6] currently called 
"2:8:6-ite" until x-ray diffraction and optical data are obtained to fully characterize it. 2:8:6-ite 
always has Fe>Mn, however, in one occurrence is K>Na. Johnsomervilleite always occurs as 
enclaves within, or at the edge of sarcopside. 2:8:6-ite usually occurs with sarcopside or 
graftonite and never in contact with johnsomervilleite. We anticipate that 2:8:6-ite will be 
structurally different from johnsomervilleite in order to account for the presence of both within 
most of the IIIABs we have examined. All these occur near, or in contact with schreibersite and 
chromite and within troilite nodules (with a few rare exceptions; one of these noted later). 

In order to understand the formation of these phosphates we obtained a group of electron 
microprobe step or beam scans across their contacts with associatedphases. Mn scans were made 
from troilite across sarcopside. A typical scan (uncorrected for background) is shown in Fig. 1 for 
the IIIB Mount Edith. It shows an M-shaped diffusion profile indicating that during sarcopside 
formation Mn diffused in from surrounding troilite. The same kind of Mn diffusion profile is seen 
in a high Mn graftonite in the IIIB Grant (Fig.2). A Na scan was done in Mount Edith starting 
(left to right, Fig.3) in troilite, across 2:8:6-ite, then into a bordering graftonite. It also shows an 
M-profile, albeit not as pronounced. Similarly a Ca profile in 2:8:6-ite (Fig.4) is the same, 
although the low count rate for such low CaO does not permit great confidence. A Ca scan across 
a johnsomervilleite with .= 4% CaO will be done in the future. 

We conclude that the chemistry of these phosphates supports the model that trace lithophile 
elements and oxygen concentrate within troilite nodules during solidification of core metal. After 
Fe-phosphates form, Mn, Na, K and Ca diffuse into them forming Mn-bearing graftonite (or 
beusite) and sarcopside, johnsomervilleite and 2: 8:6-ite. Which of these phases and how much 
depend on the local supply of lithophiles. We believe that graftonite with minor amounts of Na, 
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K, Ca and Mn formed initially. With falling temperature graftonite inverted to sarcopside which 
could not accommodate all the minor elements. These diffused to nucleation sites within 
sarcopside and formed enclaves of johnsomervilleite, high Mn graftonite (or beusite), or 2:8:6-ite. 
As a test for this a Mn profile was measured across a graftonite in the EET 83230 iron; this 
phosphate is contained entirely within metal; no troilite was seen. It has no detectable Mn or any 
other lithophile element and appears to be the product of simple oxidation of a phosphide grain. 

This raises a significant question. If traces of lithophiles were trapped in the metal core as it 
segregated, these trace phosphate minerals indicate that the last lithology "seen" by the separating 
metal contained, in order of relative abundances, Mn>Na>Ca>K. Mg and Si, however, are much 
more abundant lithophile elements in all the lithologies known from stone meteorites. Why is Mg 
absent entirely and some Si shows up only as a rarity in IIIABs: tridymite in Mount Howe and a 

single silica grain encountered in 
Grant? Volatility cannot account for 
this anomaly: Ca is refractory and 
Na is volatile; Mn and K fall 
between. The only solution (not 
entirely satisfactory) is that pallasites 
along the core-mantle boundary 
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