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CARBONACEOUS CHONDRITES FROM QUEEN MAUD LAND, ANTARCTICA: GLIMPSES 
OF NEW PARENTS; R. L. Paul and M. E. Lipschutz, Dept. of Chemistry, Purdue 
University, W. Lafayette, IN 47907. 

Among non-Antarctic samples, C1 and C2 chondrites each have well-de- 
fined, precise patterns for labile trace elements that clearly distinguish 
between them (cf. [1,2] and references in these). (We specifically use ele- 
mental "volatility" in referring to equilibrium processes during nebular 
condensation and accretion, and "mobility" to refer to non-equilibrium trace 
element loss during solid-state metamorphism in a parent body. "Lability" 
is used when either process could have occurred.) More refractory elements 
also distinguish between these and other carbonaceous chondrite groups and 
Kallemeyn and Wasson [3] proposed the terms CI and CM for C1 and C2, respec- 
tively, to emphasize that their petrologic and chemical characteristics were 
of primary nebular origin rather than reflecting secondary, parent-body alter- 
ation. We will use the CI-CM terminology to describe mineralogic-petrologic- 
refractory element trends and the C1-C2 terminology to describe trends 
established from labile trace elements. 

Several recent studies of 4 carbonaceous chondrites from Queen Maud 
Land, Antarctica suggest peculiar genetic histories [4,5], differing from 
those of analogous non-Antarctic falls. A great deal of evidence suggests 
that Antarctic and non-Antarctic meteorite populations - even ordinary chon- 
drites - differ in thermal history (cf. [6] and references therein). Con- 
sortia were created to investigate these 4 carbonaceous chondrites further 
and the leaders, Dr. Yanai (for Yamato [Y] 82042) and Prof. Ikeda (for Belgica 
[B] 7904, Y-82162 and Y-86720), invited us to join these Consortia and measure 
Ag, Au, Bi, Cd, Co, Cs, Ga, In, Rb, Sb, Se, Te, TI, U and Znby radiochemical 
neutron activation analysis (RNAA). These trace elements cover a wide vola- 
tility/mobility range and give unique information on thermal histories of 
meteorites. The results indicate the unique nature of these carbonaceous 
chondrites. 

Our data confirm the earlier view [4] that Y-82042 is a unique meteor- 
ite, being CI texturally and CM or C2 chemically. Whether it is better de- 
noted a CM1 or C12 chondrite is a matter of taste: De Gustibus non est dis- 
putandurn. It is clear that all properties of this metheorite are primary 
nebular condensation/accretion features. 

The other three meteorites were thermally metamorphosed in >2 parent 
bodies over the 600-700°C range, at relative temperatures B-7904 < Y-82162 
< Y-86720. These absolute and relative metamorphic temperatures are esta- 
blished by comparison of labile trace element contents in the 3 Antarctic 
chondrites with those in Murchison samples artificially heated in the labora- 
tory [7]. Before metamorphic heating, B-7904 and Y-86720 had C2-levels of 
volatile elements: Y-82162 had uniquely high volatile element contents, at 
or above C1-levels. To the extent that other data (mainly petrologic) are 
available for these samples, they are consistent with our conclusions. 
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Hence, the first 4 Antarctic carbonaceous chondrites studied are uni- 
quely different fromtheir non-Antarctic brethren, further supportingthe idea 
that these populations represent different extraterrestrial parent popula- 
tions. Probably over the extended collecting period of the Antarctic ice 
sheet, it has sampled a considerable greater proportion of near-Earth aster- 
oids than do current falls. 

Similarities in the surface spectral reflectance properties of the num- 
erous C asteroids and non-Antarctic C1 and C2 chondrites have led to the 
consensus view that these chondrites are "ground truthn for these asteroids 
[8]. Other asteroid types exist, some of which (B, F, G and T-asteroids) 
may have surfaces representing altered or metamorphosed C1 or C2 material 
[9]. The 48 carbonaceous chondrite falls or finds outside of Antarctica 
seem not to include any suitable example of such material. Data for B-7904, 
Y-82162 and Y-86720 indicate that these 3 samples may derive from thermally 
altered carbonaceous asteroids and their spectral characteristics should be 
compared with those of B-, F-, G- or T- asteroids. We predict that a match 
will be found. 
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