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Introduction: CK chondrites ae distinguished by
having refractory element abundances similar to CV
chondrites, large chondrules, and a pauity of CAls [1].
In anearlier study we analyzed oxygen isotopic compo-
sitions of Fe-rich spind (pleonaste) in a netamorphosed
CAI from Karoonda (CK4) (MSG-1)y ion microprobe
and found that though Fe-Mg exchange had occurred,
spind ill preserved primordial oxygen [2]. We used
the UCLA Camea ims 12706n microprobe to make in
Situ oxygen isotopic measurements of individud min-
eral gains in another metamorphosed CAl from Ka-
roonda K1), originally described by [3].

Results: K1 is a lage (2.2 x 1.6mm)metamor-
phosed CAI from Karoonda USNM 904-2), consisting
of Fe-rich olivine and spindl, fassaitic pyroxene, Fe-rich
orthopyroxene, plagclase (Ansq_gs, Mmagetite, ilmen-
ite, and pentlandite [3]. Primary olivine-, spind-rich
regions of K1 are mantled by a secondary zone com-
posed of bladed orthopyroxene and sodic plagioclase
which intrudes K1 in the center.

Results of oxygen isotopic analyses are shown be-
low. The most surprising results are the measurements
of a magetite grain (Mt10) talen in two different ana-
Iytical sesgons, both with &%0 and &0 < -50,
—50%0. Another startling result is the analysis of an
equilibrated olivine grain (Fo;,) within the CAI (OL12),
taken in two different analytical sessons, bath with
50 and 870 < —50, —50%0A forsteritic olivine grain
(Foyy) hasd'®0 = —434 + 1.0%0, 5’0 = —452 + 0.9 %o
(10). Three analyses were mack of a large pleonaste
framboid; a large range is found (8'%0: —31 b —45%0).
Oxygen-isotopic analyses of two dightly more Fe-rich
(hercynitic) spinels in a secondary zone of the CAl are
bath near —40, —40%o. All liree pyroxene analyses ap-
pear to lie off the CCAM line; the most O depleted
analysis is of an Fe-rich orthopyroxene (EnysFS4W0oy 6)
from the secondary zone.

Discusson: Mogt olivine in K1 has the equilibrated
Karoonda composition (Foy,), including high NiO con-
tents. It is thus remarkable that while cation equilibra-
tion has occurred in olivine, no evidence for O-isotopic
exchange is found. A metamorphic temperature of 863K
hasbeen suggsted for Karoonda from O-isotopic com-
positions of plagioclase and magetite [4]. While Fe-Mg
exchange is ~8 orders of magnitude faster than oxygen
diffusion in dlivine at 873K][5,6], the Fe-Mg effedive
diffusion distance is only ~5 um at 1173Kfor 10 Ma (a

reasonable maximum emperature for metamorphism),
suggesting that dy metamorphism is not a viable hy-
pothesis.

Formation of CAlmagnetite.Magnetitein K1 is not
in oxygen isotopic equilibrium with norma Karoonda
magetite and is compositionally different as well, with

much lower Cr,O; (<<IWt% vs. ~ 4 wt%,;
[7]).
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osgble formation processes for magnetite in CK chon-
drites are oxidation of metal by gas [7] or agueous proc-
esses [2]. To explain the O-isotopic disequilibrium be-
tween normal Karoonda magetite (similar to CK whole
rocks, [2,4]) and CAIl magnetite requires water to
achieve oxygen isotopic equilibration in the micro-
environment of the CAI; this implies very low wa-
ter/rock (<<1). The low Cr contents of CAl magnetite
would support this idea, as CAls ee depleted in Q.
Arguments for formation of magetite as a pimary
phasg in CAls ae not supprted by the petrology or
minor element chemistry.
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