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ALH85085: A UNIQUE UMEQUILIBRATED CHONDRITE. M.K. 
~eisber~lr~, M. prinzl, C.E. ~ehrul12, (1) Amer. Mus. Nat. Hist., 
NY, NY 10024, (2) Brooklyn College, CUNY, Bfklyn, NY 11210. 

ALH85085 was tentatively classified as an E3 chondrite but was 
shown to be atypical [I]. This includes rarity of troilite, 
absence of sulfides typical of E chondrites, lack of Si in 
kamacite, and presence of matrix lumps. Here, we present a 
petrologic study of this unusual new chondrite. 

Modally, Am85085 consists of (vol.%): 31.2 01, 42.3 lo-Ca 
pyx, 0.5 hi-Ca pyx, 3.0 plag glass, trace amounts of silica and 
rutile, 0.1 hibonite, 1.0 troilite and 22.1 FeNi. 01 is more 
abundant than in EH3#s, as is FeNi. Sulfide is lower than in most 
chondrites except for some CV3's [2]. Like most type 3 
chondrites, ALH85085 is a mixture of several components (i.e., 
chondrules, mineral fragments, matrix, metal, sulfide, and other 
inclusions). The bulk silicate composition of Am85085 was 
estimated from modal data to be (wt.%): 48.5 Si02, 0.22 Ti02, 3.6 
A1203, 0.87 Cr2O3, 3.0 FeO, 0.40 MnO, 3.0 CaO, 0.02 Na20, <0.01 
K20. Chondrules exhibit a variety of textures (barred, radiating, 
cryptocrystalline, porphyritic and granular), but most are 
considerably smaller than in other chondrites. They range in 
diameter from 25 to 75 microns, with a few up to 250 microns. 
Cryptocrystalline is the most abundant type, whereas it is usually 
minor [ 3 ] .  Chondrules are generally enstatitic, but have a minor 
feldspathic component. Other chondrules are mixtures of 01, pyx 
and feldspathic glass, and in some cases metal. 01 is Fo90-99.5, 
lo-Ca pyx is Wol-3En95-99 plag glass is usually calclc (10-17% 
CaO, 0-0.7% Na20, K20 below detection). In some chondrules, plag 
glass is transparent and isotropic. 01 and lo-Ca pyx occur as 
mineral fragments and these are F062-~)9, but usually Fogs-99 and 
Wol-2En90-99. Some 01 grains are reversely zoned ( F o ~ ~ - ~ ~ ) .  Rare 
fragments of hibonite and rutile have been found. Mineral 
fragments range in size up to 200 microns. Matrix material 
between chondrules and fragments is extremely sparse and difficult 
to characterize. However, matrix lumps are found throughout the 
sample. These have sharp boundaries and range in size up to 500 
microns. They consist of a mixture of micron to submicron-sized 
01, lo-Ca pyx, a feldspathic component, troilite, pentlandite, 
magnetite, Ca-phosphate, metallic Fe (with low and high Ni), and 
an Fe-Ti bearing phase. Nine lumps were analyzed by broad beam 
electron probe technique to determine their bulk composition. All 
are similar in composition and their average (wt. % )  is: 34.4 
Si02, 0.1 Ti02, 1.9 Al203, 0.6 Cr2O3, 31.4 FeO (total Fe as FeO), 
0.3 MnO, 23.3 MgO, 0.9 CaO, 1.0 Na20, 0.1 K20, 0.2 P2O5, 4.7 S, 
and 1.0 Ni. Metallic FeNi is more abundant than in all other 
chondrites, at 22.1 vol. %, or 40.9 wt. %. Metal comp. is 
variable, both within and among grains. There is no pattern to 
the heterogeneity within grains. Ni ranges from 5-11%, Co from 
0.1-0.4%, Cr from below detection to 0.5%, and P from below 
detection to 0.5%. Three Si-bearing metal grains have been 
found. These have 3.5%, 5% and 7.5% Si and are homogeneous. A 
plot of Ni vs. Co shows a systematic positive trend similar to 
that found for the Bencubbin metal [ 4 ] .  Metal compositions differ 
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from those in E, 0 and C chondrites. Newsom and Drake [4] argued 
that Bencubbin metal compositions followed a nebular condensation 
path, and this appears to be the case for the Am85085 metal as 
well. 

Classification of Am85085 is difficult. Its overall 
characteristics set it apart from any previously recognized 
chondritic group, yet has some similarities to E, 0 and C 
chondrites and IAB and Bencubbin silicates. The bulk composition 
is intermediate between EH3 and H3 chondrites and similar to IAB 
and Bencubbin silicates. The chondrules are smaller than observed 
in any other chondrite, although microchondrules have been found 
in a clast in Piancaldoli [6]. The oxidation state of the 
silicates is similar to that of EH3, IAB and Bencubbin silicates, 
but more variable. 01 abundance is much higher than in an EH3, 
and closer to H3, IAB and  enc cub bin silicates. The low abundance 
of volatiles and sulfide may be indicative of volatile loss, and 
the chondrite may have been more albitic and sulfide-bearing 
initially. The presence of hibonite indicates a possible 
relationship to CV3ts, but hibonite has been found in ordinary 
chondrites [7]. Metal abundance is similar to that in winonaites 
and greater than in EHts; its composition is close to that in H 
chondrites and IABts, but closely resembles Bencubbin metal. From 
the silicate and metal compositions we suggest that Am85085 is 
intermediate between EH3 and H3, similar to IAB and Bencubbin 
silicates, and could be classified as HH3. 

Conclusions: (1) ALH85085 is unique and may be representative 
of a new group of HlH3 chondrites. (2) Metal records a trend 
similar to that in Bencubbin which may have developed during 
condensation in the solar nebula. Thus, metal may be primitive 
and unaltered by post-condensation processes. (3) The narrow 
range and small size of chondrules indicates size sorting 
processes in the solar nebula. (4) Since petrologic 
characteristics of this chondrite are intermediate between those 
in 0 and E chondrites, this indicates that conditions in the solar 
nebula were a continuum between regions where 0 and E chondrites 
were forming. (5) Mineral fragments are as large as chondrules 
and could not have been derived from the chondrules observed in 
this chondrite. They may be fragments of larger unsampled 
chondrules or aggregates, but may represent fragments of grains 
that formed by nebular condensation, as proposed for isolated 01 
grains in C chondrites 181. (6) Matrix lumps are similar in 
composition and characteristics to matrices that surround 
chondrules in 0 and C chondrites 19, 101. (7) Matrix lumps have 
only rarely been found in other chondrites, as well as inside 
chondrules [ll], and in palymict ureflites [12]. Their occurence 
indicates that some matrix material may have been present as 
coherent masses immediately prior to lithification of the 
chondrite, and coexisted with chondrules and other fragments in 
the nebula. (8) This new type of chondrite is further evidence of 
sampling problems, and illustrates that there are still new types 
of meteorites to be found. 
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