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15 THE MAFRA METEORI TE AN D lT S L1THIC CLASTS : A GEN OM ICT L- GROU P CHONDRITE BRECCIA
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The composi tion a nd pet r ol ogy of t he Ma f ra hos t and 8 of i t s l ithic cl asts wer e
studied in detail. Bu l k anal yses o f the cla s ts and hos t using broad be am elec tron

!mí.cr opr obe t e chn í ques wi t h a Bence-A l be e matri x cor re c t ion v i a normative mineral
compositions show tha t a l l of the cla s t s a nd the hos t hav e L-group cornpo s í t í on s ,
There is some va riation in the ave ra ge o l iv i ne an d pyroxen e compos i ti ons fr om c las t
to clast , but a 11 l i e withi n the ra nge of L-group va l ue s except fo r cl ast C whi ch
exh ib its a wi de r a nge ; the ave rage olivine corn pos í t í on f o r t his cl ast f a11 s below
the H-group ra nge . However t he bul k compos i t ion of cl as t C fa ll s wi t h i n the L-group
range. This clas t has been mel t ed and re c rys ta llized whi ch ma y ac count for th~_

facts. Thus, Mafra i s cl early an L- gr oup and no t an H-gr oup chondr i te a s suggested
by Levi-Donati ~ ~ (1 976). Petrology of the host i ndic a te s that i t is of
petrologic type 3,4 , .a s mu ch of the ~at ri x is microc r ys t alline and most of t he g l a s s
is tu rb id, a l t hough the %MD of the FeO in t he host ol ivines is 10. 2 , iridicating type
3. AlI of the c l as ti belong t o a higher petrologic t ype (a l I 4 or 5 except clast C) ,
have been shocked to varying deg r ees , and a re much more coherent than the host.
Thus, we conclude that Mafra i s a genomi c t brecc ia of L-group composition with the
host mat erial being L3,4.
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:j ES ELECTRON MICROSCOPE OBSERVATIONS BEARING ON THE EARLY HISTORIES OF ORDINARY
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Several different patterns of crystal defects in silicates have been observed
by high-voltage e lectron microscopy of ordina ry chondrites. Most dislocations in
olivine are of deformational origino Deformation i s often strikingly localized,
and the observations are cons istent with the expected effects of mild shock due to
minor impacts. Shock-produced lamellae of clinopyroxene in orthopyroxene ar~

dia tinguished from the effects of an inversion tha t is no t due to a t ress.
Exsolution of small pa rticles in olivine also occurred independently of, and mostly
earlier than, the r ecor ded deformations.

A distinctive type o f de fec t microstruc ture is well-developed in Butaura (H6);
cracks are abundant but , in orthopyroxene, they are associated with dis locations
that Lí.e outside the sparse clino-lamellae. ln a dj a cen t olivine, dislocations are
cu rved, and often orde red loosel y into arraysj dislocation motion by several ' sl ip
systems can be inferred. Both mineraIs contain thin, very fine-grained veins.

These effects can be con t rasted wi t h 't he extens ively annealed de fo rma t í on in
Saint-S~v6'rin (LL6) , and a l s o with the typ ical effects of late, mild shock, whose
products are - in orthopyroxene, mostly cl ino-lamellae, a nd in olivine,
dislocations of the (hkO) (001) slip system with long straight (001] segments .
This latter style of deformation is prevalent i n samples of Allegan (H5) and
Quenggouk (H4), but they also probably contain relics of earlier de formations .
As in Butsura, the distinguishing features of the early deformations are
consistent with high-tempe rature deformation as described by experimental workers.
The observations suggest a history of mild shock deformations prior to the f inal
stages of cool ing of the pa rent bodies of ordinary chondrites.
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