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ACFER 1821207: A NEW ALH85085 - TYPE CHONDRITE AND 
ITS IMPLICATIONS. M. Prinz and M.K. Weisberg. Dept. Mineral Sci., 
Amer. Museum Nat. Hist., New York, NY 10024 

The Acfer 182 and 207 meteorites were found in Algeria in 1989 and were shown 
to be paired [I], and it is cited as Acfer 1821207 in this report. Bischoff et al. [I] showed 
that it has similar, but not identical, characteristics to the ALH85085 chondrite [2,3,4]. 
These include very high Fe and siderophile contents, and depleted volatile and moderately 
volatile elements. The bulk oxygen isotopic composition of Acfer 1821207 is also similar 
to that of ALH85085, but closer to the terrestrial fractionation line [I]. Grady et al. [5] 
showed that the carbon and nitrogen isotopes in Acfer 1821207 linked it with ALH85085. 
Previous studies [2,3,4] suggested a possible relationship between ALH85085 and CR2 
and Bencubbin meteorites, an idea further developed by Weisberg et al. [6]. The purpose 
of this project is to carry out a detailed petrologic study of Acfer 1821207 in order to 
compare it to ALH85085 and discuss its implications for early nebular history. 

Modal Abundances. Acfer 1821207 consists of high abundances of small chondrules and 
fragments, FeNi metal, matrix lumps, and minor abundances of sulfides, and CAIs. The 
meteorite is highly weathered, especially in metal and matrix areas, making modal 
determinations more uncertain. The modal abundances of the silicates (in ~ 0 1 % )  are: 3 1.9 
01, 41.7, low Ca Pyx, 5.7 high Ca Pyx, 2.6 Plag/glass, 0.5 silica, 0.2 spinel, 17.4 
hydrous matrix (discussed below). Low Ca Pyx also includes cryptocrystalline (C) and 
radial Pyx (RP) chondrules because they have compositions close to Pyx even though they 
are non-stoichiometric. Compared to ALH85085, there is much more 01 and Cpx because 
porphyritic (POP) chondrules 'xe the most abundant type, rather than cryptocrystalline (C) 
or radial pyroxene (RP) chondrules. Hydrous matrix lumps are three times more abundant 
than in ALH85085 (4-5 vol %). Acfer 1821207 contains 23.7 vol % (43.0 wt %) metal, 
very similar to ALH85085. Thus, these chondrites are sigmficantly metal-rich compared to 
other chondrite groups. 

Chondrules and Fragmen6. Chondrules and silicate hgments (mainly broken chondrules) 
make up about 60 vol % of the chondrite (12% chondrules, 48% fragments), as compared 
to about 72% for ALH85085 [4]. They range in size from 5-200pm, with some up to 
400pm. The average chondrule size is about 125pm compared to 20pm for ALH85085 [4]. 
The largest fragments must be derived from an originally larger-sized chondrule 
population. Thus, there is strong evidence for size sorting, as in ALH85085. Abundances 
of chondrule and fragment textural types in Acfer 182/207 differ from those in ALH85085. 
They are (in ~ 0 1 % )  30 C or RP, 65 POP, and 5 BO, compared to 90, 10 and 0.3 for the 
same categories in ALH85085 [4]. The bulk compositions of 26 chondrules (15C, 2RP, 6 
POP, 3 BO) indicate that chondrules are more FeO and volatile-rich. Average C 
chondrules have (in wt %) 6.5 FeO and 0.23 Na20, vs. 0.5 FeO and <0.02 Na20 in 
ALH85085. Mineralogically, most 01 and Pyx have 2-3% FeO, but grains having up to 
25% are fairly common. All of the chondrules are anhydrous. In general, there is a wider 
compositional range in Acfer 182/207. 

Metal. Metal in Acfer 1821207 is very similar in composition to that in ALH85085, as well 
as in CR2 and Bencubbin meteorites, and metal has a solar NiICo ratio. It often contains 
small daubreelite inclusions. Rare Si-bearing metal grains were also found. The metal 
composition (wt %) is: 87.1-94.1 Fe, 4.1-12.2 Ni, 0.24-0.54 Co. <0.02 - 0.44 P, ~ 0 . 0 2  
- 0.50 Cr. 

Matrix. Matrix lumps and interstitial matrix areas are opaque and fine grained, consisting 
mainly of phyllosilicates with magnetite (framboids, platelets, and large single grains) 
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pyrrhotite, pentlandite, Ca-carbonate, and rare FeNi metal. The phyllosilicates are 
compositionally Fe-rich serpentine-like phases. The bulk composition of the matrix is 
similar to that in ALH85085, except for higher FeO and Ni contents. It is clear that the 
matrix interstitial to chondrules is the same as that in the matrix lumps, and it is presumably 
derived from them. This is probably the case for ALH85085 also, although interstitial 
matrix is rare in that meteorite. The higher abundance of matrix in Acfer 1821207 is 
reflected in its bulk oxygen isotopic composition being closer to the terrestrial fractionation 
line than ALH85085. 

CAIs. Small CAIs (up to 125pm) are fairly abundant in Acfer 1821207. They are present 
as both chondrules and fragments, and their sizes are comparable to those of other 
chondrules and fragments. They are texturally and mineralogically similar to those in 
ALH85085 141. The assemblages noted thus far include melilite-hibonite-perovskite (MgAl 
spinel), forsterite-fassaite (An, MgAl spinel), forsterite-MgAl spinel and forsterite-melilite- 
MgAl spinel. These objects are being further investigated. 

Conclusions. (1) Acfer 1821207 is the second known ALH85085-type chondrite. It has 
generally similar characteristics to ALH85085, with some important differences. These 
include a larger and more varied chondrule population dominated by POP rather than C/RP- 
type chondrules. Chondrules have a wider range of compositions, making this a less 
reduced meteorite. These characteristics make it even less likely that the ALH85085-type 
chondrites are subchondritic, as suggested by Wasson and Kallemeyn [7]. It also makes 
ALH85085-type chondrites less anomalous and closer to other chondritic groups, and 
greatly extends the range in properties of chondritic materials. (2) The hydrous matrix 
lumps in Acfer 182/207 are texturally, rnineralogically and bulk compositionally identical to 
the hydrous matrix interstitial to chondrules, indicating that interstitial hydrous matrix is 
derived from the lumps. (3) The matrix lumps in ALH85085 have been described as CI- 
like [4]. Although the presence of magnetite framboids and platelets, and lack of 
chondrules, suggest similarities to CI chondrites, it does not necessarily mean derivation 
from a CI parent body. The matrix lumps are as much an integral part of the assemblage as 
the metal and CAI fragments. (4) The presence of hydrous matrix coexisting with 
anhydrous chondrules is an important aspect of the ALH85085-type chondrites and 
suggests that either hydration was highly selective or, more likely, the matrix was hydrated 
prior to the accretion of the chondrite. The matrix may have been hydrated as a separate 
lithology on the parent body or, more likely, in the nebula. (5) LEW85332, described as a 
unique carbonaceous chondrite [8], also has hydrous matrix and coexisting anhydrous 
chondrules. Our study of LEW85332 shows that the hydrous matrix interstitial to 
chondrules is of the same type as the hydrous matrix lumps. Based on oxygen isotopes, 
metal compositions and chondrule and fragment data it also appears to be related to the 
ALH85085-type chondrites. Thus, is another example of this group having hydrous 
matrix coexisting with anhydrous chondrules. These observations lend further support to 
the possibility of nebular serpentinization prior to parent body formation. It does not 
exclude the possibility of parent body serpentinization as part of the history of some 
chondrite types. 
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