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The search for and examination of different morpho-
logical types of graphite in meteorites allows us to under-
stand what kinds of material were present within the solar
nebula and probably during the presolar period [1,2]. Seven
graphite-containing fragments found in the Krymka chon-
drite belong to an exotic kind of preterrestrial material [3,4]
due to the presence of regular graphite crystals and other C-
rich material. The mineralogical insight into the nature of
the fragments [5] has to be confirmed by isotopic data for
the graphite and C-rich material. Here we present the first
isotopic results for one of the fragments which contains the
largest graphite crystals (<100 × 7 µm).

In contrast to the other graphite-bearing fragments
[3,4], the fragment studied here, N6, has the lowest level of
oxidation, corresponding to that of equilibrated LL-
chondrites, a lower quantity of sulfide and metal, absence of
a rim of primitive silicate material and the highest concen-
trations of TiO2 in chromite. The fragment displays a
metamorphic appearing texture with homogeneous mineral
compositions (excluding metal). It contains: mainly olivine
(Fa26), Ca-poor pyroxene (Fs23En75Wo2), plagioclase (Ab81),
minor quantities of Ca-rich pyroxene (Fs32En26Wo42),
chromite with 1.38% MgO, 7.50% Al2O3 and 4.40% TiO2,
Cl-apatite (3.82% Cl and 1.49% F), troilite, large and small
graphite crystals, C-rich material and rare grains of Ni-rich
taenite with variable concentrations of Ni (52.1–59.2%) and
Co (0.95–1.80%) and kamacite (4.07% Ni and 2.87% Co).

In general the graphite crystals have lamella shape and
differ by size, location and origin. C-rich material is found
as irregular areas inside feldspar and as abundant veins.
The fragment contains direct evidence of shock formation
of C-rich veins after metamorphism of the primary rock. In
contrast to the other fragments the olivine, pyroxene and
feldspar in N6 are “clean” and do not contain inclusions of
C-rich material. Dispersed (?) C which is present inside
minerals of some graphite-containing fragments is also
absent.

The mineralogy of fragment N6 testifies that it is ge-
netically connected to the other graphite-containing frag-
ments [3–5]. The large graphite crystals were formed from
a C-bearing melt, and the small ones as a result of meta-
morphism. The stage of metamorphism, which promoted to
complete rectification of minerals from dispersed (?) C and
C-rich inclusions, corresponds to that of the fragments N1
and N5 and is higher than in the rest. The fragment proba-
bly experienced the influence of hot fluids bearing S, Cl,
and F, although not as remarkably as for the other ones.
After agglomeration with the Krymka host, the fragment
was altered by shock which resulted in mechanical breccia-
tion and redistribution of C-rich material.

The isotopic compositions of C and N were measured in
three large graphite crystals with an ion microprobe. The
results are shown in Fig. 1 (2σ errors), along with the
ranges of isotopic compositions of graphite (associated with
metal) in other chondrites [6,7]. The three grains all have
δ13CPDB values close to 0, and N-isotopic ratios within
errors of normal. These δ13C values are higher than those of
graphite measured in other UOCs [6,7] and most organic
material found in primitive meteorites [8], but are similar to
graphite in CR chondrites [7]. Whether the difference be-
tween these graphite grains and those in other UOCs re-
flects primordial heterogeneity or variable isotopic frac-
tionation arising from different formation mechanisms of
the different types of graphite is unknown. Additional iso-
topic analyses of graphite grains and other carbonaceous
material in N6 and in the other Krymka fragments should
help resolve their origin.
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