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POMOZDTNO AND PERAMIHO: ARE THEY ANOMALOUS EUCRITES ? 
Weibiao Hsu and Ghislaine Crozaz, Department of Earth and Planetary Sciences and McDonnell 
Center for the Space Sciences, Washington University, St. Louis, MO 63 130, USA. 

Two eucrites, Pomozdino and Peramiho, have been classified as anomalous [I ] .  Pomozdino 
is characterized by both high MgO/FeO and trace element abundances [2]. Peramiho has a 
MgO/FeO ratio similar to that of main group eucrites but with lower trace element concentrations 
[l]. Here, we present petrological and trace element geochemical studies of these two meteorites 
and investigate their relationship to other eucrites. 

Pomozdino is a brecciated monomict eucrite. The thin section studied contains several 
medium-grained pyroxene/plagioclase clasts, ranging in size from 1 to 5 mm. Pomozdino's 
pyroxene is unusually magnesian (mg# - 0.50) compared to that of non-cumulate eucrites (mg# 
- 0.40). Most pyroxene grains have a primary composition of Wo9En43F~48 and primary augite 

is also present [2]. Subsolidus exsolution is common in both pigeonite and 
augite. However, some pyroxene grains have partially preserved their Ca zoning with a core 
composition of W O ~ E ~ ~ F S ~ ~  and a rim of W 0 ~ g E n ~ ~ F s 2 ~ .  Most plagioclase grains have An31-85 
compositions; zoning is mild. Plagioclase contains abundant tiny inclusions (mainly of 
pyroxene), some of which are aligned. Trace minerals found in the thin section include ilmenite, 
chromite, tridymite, troilite, Fe-metal, merrillite (up to 50 pm in size), and zircon. 

Peramiho is a shocked fine to medium-grained breccia. Both pigeonite and 
augite ( W O ~ ~ E ~ ~ ~ F S ~ )  occur as primary pyroxenes with the former having a higher abundance. 
The composition of Peramiho pyroxenes (mg# - 0.40) is not different from that of main group 
eucrites. Although most pyroxene grains were inverted to orthopyroxene and augite lamellae, 
some still exhibit partial zoning of Ca, the density of augite lamellae being higher in rim 

than in core ( W O ~ E ~ ~ ~ F S ~ ~ )  areas. In these pyroxene grains, despite extensive 
Ca zoning, Mg is highly homogeneous but Fe is anticorrelated with Ca. Plagioclase occurs as 
laths with sizes up to 1 mm. The largest grains tend to show mild zoning with core composition 
of Ang7 and rim of Ang4. Both merrillite and apatite are found; they tend to cluster in a shock 
vein area (2 x 5 mm2). 

With the ion microprobe, REE analyses were made in pigeonite, augite, plagioclase, and 
phosphate grains of these two meteorites. Pigeonite has similar REE abundances as that of non- 
cumulate eucrites although concentrations are slightly higher in Pomozdino (Lu - 7 x C1) than in 
Peramiho pigeonite (Lu - 5 x Cl) .  REE concentrations are homogeneous in equilibrated 
pigeonite and augite. In both meteorites, REE zoning was observed in pyroxene with Ca 
zonation. However, when inverting their compositions, using the most appropriate partition 
coefficients, we calculated compositions that are both unrealistically high and different in high 
and low Ca pyroxenes (- 35 x C1 and - 20 x C1 respectively in Pomozdino and Peramiho high- 
Ca pyroxene and - 70 x C1 and - 50 x C1 respectively in Pomozdino and Peramiho low-Ca 
pyroxene), the REE patterns being relatively flat. This suggests that the REEs were redistributed 
in these pyroxene grains even though Ca and REE zoning was partially preserved. REE 
abundances in plagioclase fall in the same range as in non-cumulate eucrites. Again, plagioclase 
in Pomozdino has higher REE contents (La - 2 x C1) than in Peramiho (La - 0.8 x Cl).  REE 
zoning in Pomozdino plagioclase is mild, but extensive in Peramiho. The calculated melt which 
may have equilibrated with the core of Peramiho plagioclase has a flat REE pattern with 8 - 10 x 
C1 abundances, and this suggests that Perarniho is most likely a normal main group eucrite (Fig. 
1). Similar calculations for Pomozdino plagioclase give REE abundances of about 20 - 40 x C1. 
However, the lack of extensive REE zoning in Pomozdino plagioclase precludes us from drawing 
any conclusion about its parent melt composition. An increase of C1-normalized abundances 
from Gd to Lu is frequently observed in plagioclase of these two meteorites, consistent with our 
previous results for other eucrites [3]. This increase is mainly due to trapped small pyroxene 
inclusions. We do not believe that these pyroxene inclusions were the product of exsolution out 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



568 LPS XXvII 
ANOMALOUS EUCRITES: HSU W. and CROZAZ G. 

of plagioclase [2] but rather suggest that they were captured during plagioclase crystallization. 
Merrillite in both meteorites has sinlilar REE abundances (La - 10, 000 x C1 and Lu - 3, 000 x 
C l ) ,  but lower than in main group eucsites (La - 25,000 x C1 and Lu - 8, 000 x Cl ) .  Apatite in 
Peramiho has lower REE concentrations (La - 300 x C1 and Lu - 100 x C1) than merrillite. 

Although Pomozdino has about as much reduced iron as the Camel Donga eucrite, iron is 
not sited in the pyroxene and, thus, FeO reduction associated with an intense impact, as proposed 
by [4] for Camel Donga cannot be invoked. The FeO reduction of a Stannern-like parent melt, 
while preserving the trace element abundances, would have raised the MgOJFeO, but not quite 
enough to account for the values reported for Pomozdino. The preferred model of [2], i.e., that 
Pomozdino is a partial cumulate with a high amount of trapped melt, remains the most likely as it 
can most reasonably account for all the observations, without requiring a drastic revision of the 
prevalent ideas about eucrite genesis. Peramiho has a mg# similar to that of main group eucrites 
and our calculations show (Fig. 1) that its parent melt had the same REE abundances as main 
group eucrites. Previously reported low trace element abundances most likely were due to 
heterogeneous distribution of minor minerals. Indeed, we observed that the REE-rich phosphates 
clustered in only one area of the thin section analyzed. Therefore, we suggest that Peramiho is a 
normal non-cumulate eucrite. 

References: [l] Basaltic Volcanism Study Project (1981), p. 229; [2] Warren r t  (11. (1990) Proc. 
LPSC 2Uth, 281-297; [3] Hsu et ol. (1993) ~ o t r o r i t i c s 2 8 ,  366-367; [4] Palme et (11. (1988) 
Mrteo1.itic.s 23, 49-57. 
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Figure 1. REE zoning in Peramiho plagioclase and calculated melt 
composition (from core data), suggesting that Peramiho is a normal 
main group eucsite. 
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