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Introduction:  The Dar Al Gani (DAG) 319 and
several other polymict ureilites-EET 83309, Nilpena
and North Haig-have been studied petrologically and
mineralogically in detail.   They all contain many types
of lithic and mineral clasts [1–3].   Their main clast
type is the common monomict ureilite with an olivine-
pigeonite-carbon assemblage, mg = 0.74–0.84, which
we call a Type I ureilite.   Type II ureilites are unusual
olivine-augite-orthopyroxene assemblages, mg = 0.85–
0.90, with essentially no carbon, and are similar to the
Hughes 009 and FRO 90054 ureilites [4,5]. These
Type II ureilites contain magmatic inclusions.  The
other clast types are mainly felsic and gabbroic.

Magmatic Inclusions:  Type II ureilites contain
magmatic inclusions in their olivine and orthopyroxene
grains.  The estimated trapped melt has an mg of 0.66–
0.70 and a normative feldspathic composition of An37.
In addition, a large isolated Plag clast, ~5 mm across,
also contains different magmatic inclusions, with an
mg of ~0.72 and a normative composition of An15.  All
of these magmatic inclusions have been thoroughly
studied and represent the magmas which crystallized
the various felsic clasts.

Felsic Clasts: Felsic lithic clasts are common in
polymict ureilites.   Porphyritic felsic clasts consist
mainly of pyroxene and plagioclase phenocrysts in a
fine-grained groundmass.  Their average groundmass
composition has an mg of ~0.43 and is enriched in
alkalis (Na2O+K2O = ~7 wt%), with a normative
composition of An<1.   Pilotaxitic felsic clasts consist
of major plagioclase laths and minor pyroxene grains
with mesostasis.   Their average composition is mag-
nesian, mg = 0.84, and has a normative composition of
An48.   These felsic clasts represent alkali-rich felsic
magmas which crystallized under rapidly cooling con-
ditions.

Glassy felsic clasts are rare.  There are three types-
magnesian, intermediate and ferroan.  Magnesian
glassy clasts consist of microphenocrysts of enstatite,
feathery diopside, and magnesian glass; the glass has
an mg of ~0.98 and a normative composition of An8.
This glass is very similar to that in the Asuka 881931
monomict ureilite [6].   Intermediate glassy clasts con-
sist of olivine, fassaitic augite, and glass with an mg of
0.50–0.65 and An14~21.  Ferroan glassy clasts consist of
normally zoned magnesian olivine, low-Ca pyroxene,
and ferroan glass with an mg of ~0.08 and An71.

These glasses show a wide chemical compositional
range from magnesian and sodic to ferroan and calcic.

Gabbroic Clasts:   Gabbroic clasts are rare.  One
clast is troctolitic and has a magnesian olivine-calcic
plagioclase assemblage.  Another has a ferroan olivine-
anorthite-fassaitic augite assemblage.   They are
probably magmatic cumulates, but the fassaitic augite
has zoning of its Al2O3 and seems to have crystallized
under moderately rapid cooling conditions.

Summary:   Detailed study of magmatic inclusions
in the Type II ureilites and in the isolated Plag clast
indicate that fractional partial melting of a chondritic
percursor(s) with an albite-rich component produced,
under various redox conditions, alkali-rich magmas
which resulted in the porphyritic and pilotaxitic felsic
lithic and glassy clasts.   Gabbroic types were pro-
duced as cumulates by the fractional crystallization of
different magmas.   Type I ureilites appear to be resi-
dues which remained behind after the extraction of the
fractional partial melts, and the Type II ureilites are
cumulates formed from chondritic precursors by the
fractional crystallization of magmas.

References:  [1] Jaques A. L. and Fitzgerald M. J.
(1982) GCA, 46, 893–900.  [2] Prinz M. et al. (1986)
LPSC XVII, 681–682.  [3] Ikeda Y. et al. (2000) AMR,
13, 177–221.  [4] Goodrich C. A. et al. (1999) LPSC
XXX, Abstract #1026.  [5] Fioretti A. M. and Goodrich
C. A. (2000) LPSC XXXI, Abstract #1202.  [6] Ikeda
Y. (1999) MAPS, 34, 625–636.

63rd Annual Meteoritical Society Meeting 5069.pdf


