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PALLASITES - CHEMICAL COMPOSITIONS AND RELATIONSHIP TO IllAB IRONS : 
B.-G. Choi, and J.T. Wasson, Institute of Geophysics and Planetary Physics and Department 
of Earth and Space Sciences, University of California, Los Angeles, CA 90095-1 567. 

INTRODUCTION: Because of their similarities in chemical (siderophile elements in 
metal) [ I ]  and oxygen isotope compositions [2], it has been suggested that the IIIAB-irons 
and main group (MG) pallasites formed the core and core-mantle interface in a single 
asteroid. Mantle olivine appears to have been crushed and invaded by a IIIAB-like magma. 
We review the petrological and chemical characteristics of pallasites and IllAB irons and 
report preliminary results of our instrumental neutron activation analysis (INAA) data for 
pallasites and related meteorites. As inferred by Scott [3], metal compositions of MG 
pallasites can be modeled largely as the residual liquid present during crystallization of IllAB 
irons. However, several volatile elements are higher than expected in the IllAB liquid, 
suggesting transport through a coexisting gas phase. Our INAA data of metal from Brahin, 
Vermilion, and Yamato 8451, which have similar oxygen isotope compositions [2,4], show 
them to be mutually unrelated. 

METAL COMPOSITIONS AND ORIGIN OF PALLASITES: Plots of siderophiles vs. Ni 
are traditionally used to classify the iron meteorites and pallasites. Because of 
unrepresentative sampling of the kamaciteltaenite ratio, Ni values of pallasitic metals 
measured by INAA show high uncertainties (55 mglg is not uncommon). Because Ni varies 
only from =72 mglg in low-Ni IllAB to =1 35 mglg in high-Ni MG pallasites, such errors 
introduce considerable scatter. In contrast, Au, which is one of the most accurately 
measured elements by INAA, is about 8 times more abundant in high-Ni MG pallasites than 
in low-Ni IllAB irons and is thus a better independent variable for the investigation of 
fractionation processes. We have followed the practice of Davis [5] and limited the normal 
members of the main group to those pallasites having Ir 10.22 mglg; other pallasites that 
appear to be related to the main group but having higher Ir contents and plotting along a 
IIIAB-like Ir-Au trend are called anomalous members of the main group (MG-an). On 
siderophile-Au diagrams MG pallasites have higher Ga, Ge, and Cu compared to a IllAB 
trend extrapolated to similar Au contents. Fig. l a  shows Ir vs. Au and Ge vs. Au diagrams of 
pallasite metal, respectively. 

In agreement with Scott [2] we found that the parental liquid of the IllAB irons could 
account for most MG pallasite trends on siderophile-Au diagrams. Crosses in Fig. 1 
represent crystallizing IllAB solids and plus symbols the calculated trend of the parental 
liquid. Distribution coefficients by Jones and Drake [6] were used; an initial S content of 40 
mglg was assumed. According to this model, pallasites form from the liquid after 70 or 85% 
fractional crystallization. However, the pallasite metal has appreciably higher contents of the 
volatile siderophiles Ge, Ga and Cu than inferred for such a liquid. There is a weak but 
recognizable trend between volatile element enrichment in metal and texture of olivine in 
pallasites. MG pallasites having round olivine [7] tend to have hig volatiles than those 
with angular olivine, suggesting a correlation between the degree p f metamorphism of olivine 
and the degree of volatile enrichment in metal. These enrichments could reflect 
condensation of volatiles mobilized during the tectonic events associated with olivine-metal 
mixing. 

BRAHIN. VERMILION. Y8451: Recently Vermilion and Y8451 were classified as so- 
called "pyroxene-bearing pallasites" having 0-isotope compositions in a small field distinct 
from the MG pallasites [4]. In addition the MG pallasite Brahin was reported [2] to have 
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similar 0-isotope composition (but more studies by R. Clayton are in progress). Our 
preliminary data of siderophile element compositions in metallic parts of Vermilion, Y8451, 
and Brahin indicate that these meteorites are unrelated; they were formed under different 
conditions, probably on different parent bodies. As shown in Fig. 1, Brahin (98 mglg Ni) 
cannot be distinguished from MG pallasites. Vermilion has very low Ni (75 mglg) and much 
higher Ga (46.2 pglg) and Ge (=I 00 pglg), lower Au (1.41 pglg) and As (12.9 pglg) than MG 
pallasites. Y8451 has very high Ni (150 mglg) and high Ir (6.8 pglg) and Co (7.8 mglg). In 
terms of metal composition, the nearest relative of Vermilion is the ungrouped iron Elton. 

CONCLUSIONS: Our new data for pallasite metal support the previous conclusion that 
the MG pallasites are genetically related to IllAB irons. Siderophile element compositions 
can be explained by the IllAB parental liquid after 70 or 85% fractional crystallization. 
Several volatile siderophiles are enriched in pallasites, a probable indication of condensation 
following vapor-phase transport. The tectonic event that produced the pallasites could have 
produced such a migration of volatiles. Our siderophile data indicate that Vermilion, Y8451, 
and Brahin, despite similar oxygen isotope compositions [2,4], are unrelated. Brahin 
appears to be a main-group pallasite, while Y8451 is an unique pyroxene-bearing pallasite. 
Vermilion has a much lower silicate content than most pallasites and is best classified as an 
ungrouped iron meteorite. 
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Fig. 1. Ir vs. Au (a) and Ge vs. Au (b) diagrams showing IllAB irons, pallasites and related 
meteorites. Main group pallasites (envelopes) are well separated from the trends of 
IIIAB irons. 70 and 85 Oh in the diagrams indicate the cor.ipositions of residual liquid 
after 70 and 85% fractional crystallization. Pallasite Ge data are mainly from [I ] .  All 
data were obtained at UCLA. 
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