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EVIDENCE FOR A RELATIONSHIP BETWEEN BENCUBBIN, ALH85085 AND CR 
CHONDRITES . M.K. ~ e i s b e r g , ~  p 2  ~ . ~ r i n z , l  and C.E. ~ e h r u l  g 2  (1)Dept. Mineral Sciences, Amer. 
Museum Nat. Hist., New York, NY 10024. (2)Dept. of Geology, Brooklyn College (CUNY), Brooklyn, NY 
11210. 

The Bencubbin stony-iron meteorite consists of metallic FeNi and a 'major silicate' component, 
with rare ordinary and carbonaceous chondritic clasts. (When the name Bencubbin is used it also implies 
Weatherford, a very similar meteorite.) The major silicate portion of Bencubbin was thought to be 
achondritic [ I  ,2,3] but is now considered chondritic, based on elemental abundances and texture [4,5]. 
Previous petrologic studies of the unique ALH85085 chondrite [6,7,8] indicate it may be related to CR 
chondrites, and possibly to the Bencubbin major silicates [8]. This paper explores that relationship further 
in light of new data on the Bencubbin ordinary chondrite clast and CR chondrites. 

Texturally Bencubbin, A85085 and the CR chondrites clearly are very different. Bencubbin is half 
FeNi and half silicate. The major silicate portion consists of cm-sized rounded to angular clasts which are 
barred olivine or microcrystalline in texture [5]. A85085 is a chondite containing sparse (5-10%) 
microchondrules (most <100pm) and abundant mineral and lithic fragments [6,7,8]; chondrules and 
fragments are mainly cryptocrystalline but other chondrule textural types are also present. CR chondrites 
contains about 60% mm-sized chondrules and fragments, embedded in an opaque matrix containing 
hydrous phases. Chondrule textures are mainly porphyritic, but all types are present. Yet, despite these 
marked textural differences the components in each have striking petrologic and isotopic similarities. We 
find these similarities important enough to warrant postulating a possible Bencubbin-A85085-CR 
chondrite relationship. 

These simllarltles are: (1) Mineral compositons of the mafic silicates in A85085, CR chondrules 
(which are mainly type I), and the Bencubbin major silicates are very similar (Table 1 .) They are all Mg-rich, 
with ol from Fog7-gg and pyx from Eng7-gg indicating formation in a highly reducing environment; CR 
chondrites contain Fe-rich hydrous phases, but these formed after the mafic silicates in a different 
environment and are not involved in this relationship. (2) The modal abundance of metallic FeNi in all three 
meteorite groups is high. It is obviously very high in Bencubbin (60 vol.%), and A85085 has the highest 
abundance of metallic FeNi reported in any chondriie (22Oh.) The CR chondrites Renazzo and Al Rais 
have the highest abundance of metal (10-12%) of any carbonaceous chondrite group. (3) Metallic FeNi in 
Bencubbin, A85085, and CR chondrites is compositionally remarkably similar, with considerable overlap. 
It has a unique Nivs.Co trend not found in any other chondrite group (Table 1; Fig.1.) Our new data on 
metallic FeNi in the Bencubbin ordinary chondriie clasts show that it too is compositionally similar and has 
the same Nivs.Co trend. (4) Bencubbin and A85085 contain rare grains of Si-bearing metal [8,9]; none 
has been found in the Bencubbin ordinary chondrite clast or in CR chondrites. (5) The bulk composition 
of the Bencubbin major silicates (which are 60-textured chondrule-like material [5]) and the averages of 
A85085 and Renazzo (Type I) chondrules are very similar. Note that all three groups of chondrules have 
relatively low volatiles, again suggesting that they may have formed in a similar environment. (6) Oxygen 
isotope data for the Bencubbin major silicates and the CR chondrites [lo-12; Fig. 21 suggest a close 
relationship. The Renazzo and Al Rais chondrules (and not the hydrous matrix) are the components 
which appear to be closely related to the Bencubbin major silicates (chondrule-like material.) Thus, CR 
chondrules and the Bencubbin major silicates may have formed from similar precursor materials. (7) 
Nitrogen isotope data show that Bencubbin and Renazzo (and probably other CRs) have the highest 
abundances of 1 5 ~  in chondritic meteorites [13], adding further circumstantial evidence to their possible 
relationship. 
CONCLUSIONS: (1) Bencubbin , A85085, and CR chondrites have major components with strikingly 
similar petrologic and isotopic characteristics which suggest these components may be related. (2) The 
Type I chondrules in CR chondrites, the Bencubbin major silicates and the silicate components in 
A85085 formed from similar precursor materials with similar isotopic compositions and experienced similar 
degrees of oxidation. However, other local conditions must have varied resulting in the textural 
differences. (3) Metallic FeNi in Bencubbin, A85085, CR chondrites and the Bencubbin ordinary 
chondrite clast are similar in composition, with a similar and unique Nivs.Co trend. Thus, making at least 
the metal in the Bencubbin ordinary chondrite clast closely related. It has been suggested that this trend 
represents a condensation path [9]. This FeNi trend indicates that the metal in all four meteoritic samples 
or groups formed under similar nebular conditions. 
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