CHELYABINSK — NOT ONLY ANOTHER ORDINARY
LL5 CHONDRITE, BUT A SPECTACULAR CHONDRITE
BRECCIA.
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Introduction: On February 15, 2013 a meteoroid entered the
Earth’s atmosphere and exploded over the Chelyabinsk area,
Russia. Many thousands of fragments fell about 40 km south of
Chelyabinsk. A great number of meteorite pieces were collected
shortly after this event by local people. The meteorite was classi-
fied as an ordinary chondrite (LL5; [1]). As also noted in [1], a
significant portion of the stones collected consists of a dark, fine-
grained impact melt embedding mineral and lithic fragments.
Here, we are summarizing our observations on 11 fragments from
the strewn field.

Results and Discussion: The Chelyabinsk chondrite is a
breccia having different lithologies mixed together and lithified.
In contrast to Kaidun [2] and Almahata Sitta [e.g., 3-6], which
contain foreign fragments (both various chondritic and ureilitic),
Chelyabinsk is polymict only considering the different
lithologies, but so far exclusively lithologies related to the LL
chondrite parent body have been found (genomict breccia). These
include: (1) light-colored, shocked (S4), LL5-lithologies as de-
scribed earlier [1] having abundant shock veins; (2) light-colored
fragments having very rare chondrule relicts and minor or no
shock veins. Some of these are clearly of petrologic type 6 (LL6)
and are also shocked to S4; (3) similarly, highly recrystallized,
LL6 lithologies exist having abundant shock veins; (4) shock-
darkened fragments in which fractures and interstitial spaces are
filled up by opaques (e.g., troilite) due to shock mobilization. In
some of these shock-darkened areas the entire silicates are com-
pletely embedded into a FeS-metal network dominated by sul-
fides; (5) dark, fine-grained impact melt fragments with variable
abundances of mineral and lithic clasts. These have also been
described earlier in [1].

Shock veins were located in nearly all lithologies (light-
colored, shock-darkened fragments), but we did not find distinct
veins in the impact melt breccia fragments. Within the shock
veins of Chelyabinsk we searched for high pressure minerals like
ringwoodite and wadsleyite with a Horiba Xplora Raman Spec-
trometer with a nominal laser spot size of about 1 um. High pres-
sure phases like ringwoodite - typical for many shocked L-
chondrites - are rarely found in LL chondrites [7]. Some areas of
interest were selected by optical microscopy. We looked at two
areas about 500 x 300 um in size within shock veins by point-
and-shoot Raman analyses, but so far we did not identify any
high-pressure minerals. Since LL5 and LL6 lithologies have crys-
talline plagioclase (and not maskelynite), the S4 shock classifica-
tion of these breccia components is appropriate.
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