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Introduction: Lunar meteorite Dhofar 081
was found in November 1999 in the Dhofar de-
sart region of Oman and classified as a shocked,
feldgpathic-fragmenta- highland breccia[1]. Ap-
proximately 200 m from this locde, lunar
meteorite Dhofar 280 was aso discovered [2].
These meteorites contain Smilar clast populations
and are being investigated for possble pairing
[3]. Dh-081 biminerdic dagts show smilar
compoasitions to Dh-025 and Dh-280, plotting
within the “gap” between the FAN and HMS
fidds, on a graph of Mg# versus AN [3, 4].
These clast chemidries are indicative of a FAN-
rich locae for the origin of this lunar rock.

Petrographic Description: Dh-081 is a
fragmentd breccia with a glasss and mdt-rich
matrix and abundant vescles[1]. The meteorite
is segregated into four digtinct breccia clasts held
within the mdt-matrix. The origind Dh-081
sample was 174 g with a small portion of the fu-
gon crus missing [1]. Alteration products are
minor, being present in the form of amdl (< 3
mm) carbonate and sulfate minerals.

A tota of 39 clasts were studied by petro-
graphic microscope and eectron microprobe
(EMP). Thesedlastsinclude
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Figure 1: Dh-081 pyroxene and olivine mineral chemis-
try.

anorthoste fragments, impact-mdt breccias,
biminerdic impact-mdts, interditid-minerd frag-
ments, and granulite lithologies with granobladtic
textures. Mare, regolith (agglutinates and glass
gpherules), and pristine-highland lithologies are
not present.

Monolithic-plagioclase clasts are abundant
(14) in Dh-081 clasts. Maskelynite is not pre-
sent. Mafic minerds are rare within clagts, but
rdic-mdic-minerd fragments are abundant on
and around vescle rims and in the met-matrix.
Olivine is the mogt- prevaent mafic minerd in Dh-
081 biminerdic dads, minerd fragments, and
mdt-matrix. Pyroxene is doserved in biminerdic
clasts, but generdly occurs on rims of rdic-
olivine fragments, dtered by embayment of im-
pact-met.

Mineral Chemistry: Fourteen clagswithin
Dh-081 are anorthodte fragments. Porphrytic-
plagioclase in mogt cladts is extremely anorthite-
rich (Angsgg), With alower limit of Ang,, typica
of lunar highlands mineralogy. Plagioclase com-
pogtions in clags and met-matrix are identicd.
MPagioclase is commonly seen embaying rdic-
olivine and pyroxene fragments.  Olivine grans
encompass a wide range of compositions (Fo
51-80; Fig 1). Clasts may contain multiple relic-
grains with contrasting Fo content (e.g., Fo~71
versus Fo~80). Often adlivine grains have rims
with higher Fo contents than within cores OFo
~10). In particular, one olivine fragment (~350
mm in size) had a compostionad variance of 20
Fo units from core to rim (i.e, Fo ~53 to
Fo~73). Thisis possbly due to reequilibration
with the impact-mdt; however, it is indicative of
ardativdy rapid cooling rate of ~0.5°C/hr [5]
likey for an impact-breccia blanket. Pyroxene
rimming this fragment had an Mg# ~41.
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Biminerdic-clasts tend to be pyroxene-poor
with a chemistry range, Mg# 58-78. Pyroxene
generdly occurs rimming olivine fragments in the
mdt-matrix (Mg# 41-72). However, monomin-
erdic pyroxene ranges in compogtion from Mg#
66-80 and has augite to pigeonite minerdogy
(Fig. 1). Accessory minerds include Cr-spind
(Cr,03 ~ 245 wi%; Al,O; ~ 43 wt%), Ti-
chromite (T|02 ~ 5.1 wt%; A|203 ~125 Wt%),
and troilite.

Depiction of highland-rock compostions is
found on an Mg# versus AN graph (Fig. 2). The
mgority of biminerdic cdags plot within the
FAN-fidd, but with severd cdasts dso in the
FAN-HMS “ggp’. Prior studies have mostly
shown granulites plotting within this gap [6].
However, recent lunar meteorites have begun to
exhibit more diverse compositiond lithologies
within this fidd. These meteorites include the
recent Dhofar lunar rocks 025, 280, 301, 302,
and 303 [3, 4, 7].

Discussion: The proximity of discovery lo-
caes for Dh-081 and Dh-280 leads to the gen+
erd question of gmilarity or paring. In the thin
sections studied, Dh-081 does not
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Figure 2: Mg# versus An plot for Dh-081 bimineralic
clasts. Mineral fragments chemistries are plotted in
adjacent figure.

contain any lunar regalith clasts, found in Dh-
280. This includes the absence of glass spher-
ules and FeNi metd grains. Indeed, Dh-280
contains numerous FeNi grains in addition to
three new Fe-S minerd phases [4]. Despite
this, the two meteorites have a smilar overdl
minerdogy and chemigtry, which may indicate
origins from asmilar terrain on the moon. How-
ever, these meteorites do not appear to be
paired.

Dh-081 was compared to other highland
rocks collected from the frontsde of the moon,
especidly Apollo 16 rocks, smilar to the attempt
of [1]. Dexpite the close amilarity of Dh-081
and some Apollo 16 samples, they [1] abanr
doned this comparison specificaly because of the
absence of granulites and KREEP-sgnatured
lithologies in this lunar meteorite. However, the
granulite lithologies documented from the addi-
tiona sections examined during the present sudy
reinforce the origind suggestion of comparison
between the Dh-081 and Apollo 16 breccia
samples. However, chemicd sgnatures in min-
erds of Dh-081 clasts are indicative of a deriva
tion from a primarily FAN-rich terrain, with few
HMS condtituents (Fig. 2). Thisis not common
to Lunaand Apollo-sampled regions. Therefore,
Dh-081 more likdy originated from a highland
terrain on the farsde of the moon. In thislocae,
lunar rocks are distinctly more FAN-rich, and far
removed from KREEP-sgnatured regions.
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