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The metal-rich (>20 vol% Fe,Ni-metal)

carbonaceous chondrites include CH chondrites,

CB chondrites [e.g. 1-3] and the Isheyevo CH/CBb

chondrite [4]. The CB chondrites are rare and

divided into two subgroups based on their

petrologic characteristics: CBa (e.g., Bencubbin,

Weatherford, Gujba) and CBb (e.g., Hammadah al

Hamra (HH) 237 and Queen Alexandra Range

(QUE) 94411/94627) (e. g. [5]). A recently

described chondrite, Quebrada Chimborazo (QC)

001 is similar to CBa but unusual in containing

shock melt and high pressure mineral phases [6].

Fountain Hills (FH) is closely related with CBa

meteorites but distinct from the other CB

chondrites [7]. FH contains 23 vol.% metal,

significantly lower than other members of this

class, it contains porphyritic chondrules, which are

extremely rare in other CBa chondrites.
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Based on mineral chemistry and oxygen

isotopic composition SG 013 is a new unusual

CBa chondrite containing two lithologies [8].

Here we report new data on oxygen isotopic

compositions and bulk trace element chemistry of

metal and silicate phases of two different

Lithologies - (1) and (2).
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Oxygen isotopic compositions of Lithology (1) are in the range of CBs (‰) (Fig. 10). Oxygen 

isotope composition of Lithology (2) is different from that of Lithology (1) and located along the 

CH-CB trend line, to the 18O-rich end of the three-isotopes oxygen diagram (Fig. 11).

The metal clasts from Lithology (1) show a range of 

igneous compositions from Clast #6 that is enriched in 

compatible elements (Fig.1) to Clast #1 that is strongly 

depleted in compatible elements (Fig. 2).

The metal grains from Lithology (2) show a surprisingly 

large range of compatible element variability with one group 

(Fig. 3, average 1) having a flat chondritic pattern and the 

other group (Fig. 4, average 2) having a depleted pattern.

In contrast to the

siderophile elements

pattern, the silicate grains

in Lithology (2) show a

flat chondritic REE

pattern as found both for

the bulk raster and for

individual grains (Fig. 5).

The silicate clasts in Lithology (1) are a very diverse group, judging just

by their REE patterns. Some are LREE-depleted (Fig. 6), some are flat

chondritic (Fig. 7) and others are LREE-enriched with sloping patterns (Fig. 8)

reminiscent of Hawaiian basalts that form by partial melting of garnet-bearing

sources.
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Fig. 10. Fig. 11.
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To see this better, we have included a

Hawaiian basalt, BHVO-2g from Kilauea, that

we divided by 5 to bring on the same scale as the

SG 013 silicate clasts. Clasts #5-#6 are almost

identical to this BHVO-2g pattern (Fig. 9). None

of the REE patterns of Gujba CBa [10] share this

feature, while the LREE-depleted pattern in

Clast #8 is similar to that of 3-27b from Gujba.

Conclusions: Although, based on the mineral chemistry and

oxygen isotopes SG 013 is CBa chondrite, it is different from other

CBa chondrites in having the presence of two lithologies, symplectites

in BO chondrules [8], in olivine and sulfide compositions and bulk

chemistry of metal and silicate objects. Similar to other CB

chondrites, formation of SG 013 may be explained by collision of

planetesimals creating a hot plume, followed by evaporation and re-

condensation of early differentiated material [11]. Shock events in the

parent asteroid resulted in formation of impact melted metal-silicate

assemblages; recrystallization during metamorphism lead to

formation of the texture of the Lithology (2).

Fig. 9. Clast #6 and 

BHVO-2g (blue square).
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