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THREE UNGROUPED CARBONACEOUS CHONDRITES FROM MACALPINE 
HILLS, ANTARCTICA. G. W. Kallemeyn, Institute of Geophysics and Planetary Physics, 
University of California, Los Angeles, CA 90024. 

Replicate samples of three carbonaceous chondrites from the MacAlpine 
HiUs region of Antarctica (MAC87300, MAC87301 and MAC88 107) were ana- 
lyzed for some 28 elements by INAA. The compositional data do not support 
their inclusion in any one of the well-established carbonaceous chondrite 
groups, but indicate that they form their own grouplet and are possibly related 
to ALHA77307 and Colony. 

Mason [1,2] described all three as type 2 carbonaceous chondrites hcrv- 
ing abundant, small chondrules, with MAC87300 and MAC87301 likely 
@red due to there petrographic similarities and close proldmity of collection 
Like CM2 chondrites, abundant phyllosilicates are noted in the matrices of 
MAC87300 and MAC88107 [3,4]. But whereas typical CM2 chondrites show 
no detectable natural or induced thermolurninescence (TL), these three chon- 
drites have both [5]. MAC87300 and MAC87301 have essentially identical 
natural TL values (17*6 and 17*2), and Sears et ad. [5] suggested that 
MAC88107 is paired with the other two because its natural TL value (145 1) is 
very similar. All three have induced TL glow c w e s  which are similar to three 
other interesting carbonaceous chondrites : ALKA7 7 307, Colony and 
LEW85332. ALHA77307, Colony and LEW85332, though, do not hcrve abun- 
dant phyllosilicates in their matrices. 

Compositionally, MAC87300 and MAC87301 have very similar composi- 
tions; their Mg-normalized abundances for lithophile and siderophile elements 
are nearly identical. They are undoubtedly pired, and henceforth, will be 
discussed together simply as MAC87300. The Mg-normalized lithoph.de abun- 
dance curve for MAC88107 is similar to that of MAC87300, with only a smaU 
difference for K. The siderophile curve is also similar for most elements, but 
shows noticeable differences (up to 20%) for Ni, Co, Ir, 0s  and Br. The first four 
of those elements are likely aEfected by weathering loss of metal, while the lat- 
ter is easily redistributed by weathering processes. One therefore can argue 
that, based on compositioncd and petrographic data, MAC88 107 is also paired 
with MAC87300, But the somewhat different natural TL value for MAC88107 
(which is a semiqyantitative measure of terrestrial age), plus the apparent dif- 
ferences in weathering history tesbfy against such a pairing. For the purposes 
of the remcdning discussion, MAC88 107 will be considered a separate f d .  

Despite hcnring petrographic similaxities to CM2 chondrites, MAC87300 
and MAC88 107 do not belong to that group. CI-normalized refractory Litho- 
phile element abundances are similar to the CM-CO clan levels. Refractory 
and common siderophile element abundances are also similar to CM-CO lev- 
els. Differences are apparent with the more volatile elements. Moderately 
volatile lithophile element abundances tend to be closer to CO chondrites, dis- 
tinctly lower than CM chondrites. Siderophile and chalcophile elements more 
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volcrtile than Au have abundances intermediate between CM and CO. The 
Au abundances of MAC87 300 and MAC88 107 are not depleted relative to the 
common siderophiles (Ni, Fe), and the Br abundances show a positive anom- 
aly in the abundance curve. Both of these are characteristic of CM chondrites 
and not CO. Since Br abundances in Antarctic meteorites can be enhanced 
by seaspray transported through the atmosphere, it is not clear whether the 
high Br in these chondrites is r e d .  The established carbonaceous chondrite 
groups are easily delineated by their Zn/Mn and Al/Mn abundance ratios 
(Fig. 1). The MAC87300 and MAC88 107 ratios are nearly identical and fall in 
the hiatus between CM and CO, although closer to CO. 

As noted earlier, Seas et ad. [5] suggested a possible relationship be- 
tween the three MacAlpine chondrites, Colony, ALHA77307 and LEW85332. 
All of these chondrites have been studied by our lab. LEW85332 is clearly dif- 
ferent compositionally (Fig. 1). Colony and ALHA77307 are different petrcgra- 
phically, being type 3 chondrites similar to CO, and not having si@ccmt 
amounts of phyllosilicates. Our Colony specimen was so badly weathered 
that little meaningful comparison can be made with its compositional data. 
The CI-normcrlized elemental abundance data for ALHA77307 has patterns 
similar to MAC87300 and MAC88107. The petrographic differences between 
these chondrites would seem to preclude any direct relationship, but they 
could possibly be related along a metamorphic sequence. 

These chondrites are clearly not CM chondrites and it seems unwise to 
try to shoehorn them into the CO group. We recommend that they be treated 
as an  independent grouplet. Their nearest relatives are are ALHA77307 and 
Colony, but presently rndable data are too ambiguous to justify placing 
these in the same grouplet. 
References: [l] Mason B. (1988) Ant. Met Newsl. 11(2), 34. [2] Mason B. (1989) Ant. Met Newsl. 
12(3), 20. [31 Browning L., Zolensky M. and b e t t  R.  (1991) LPSCXXD, 145-146. [4] Zolensky M. 
(1991) Meteoritics 26, in press. [5] Sears D.W.G., Sears H. and Myers B.M. (1990) LPSC X X I ,  
1121-1 122. 
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