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Introduction. The intense search for
meteorites in the desert of Oman has recently
added a number of highly interesting meteorites
to our collections. Among the more than 200
meteorites recovered so far two Martian (Dhofar
019, Sayh al Uhaymir 005/008) and three lunar
meteorites (Dhofar 025, 026, and 081) were
identified [1]. Our continuous classification work
now lead to the discovery of the first acapulcoite
from Oman.

Dhofar 125 was found 2000 January 26 in
Oman (18°59.20'N, 54°36.03'E) as a single
fragment totally covered with fusion crust. With a
total mass of 2697 g Dhofar 125 is the largest
acapulcoite ever found and represents the 8th

unpaired member of the acapulcoite meteorite
group [2, 3].

Mineralogy. Dhofar 125 consists of olivine,
augite, low-Ca pyroxene, plagioclase, Fe,Ni
metal, troilite, chlorapatite, and chromite. Most
silicate grains are euhedral although some large
anhedral olivines and low-Ca pyroxenes were
found. As all acapulcoites, Dhofar 125 displays a
characteristic recrystallization texture with
abundant 120° triple junctions. Interstices are
frequently filled with Fe,Ni metal (Fig.1).

Fig. 1. Back-scattered SEM image of a typical area in
Dhofar 125.

Plagioclase and augite are often twinned.
Low-Ca pyroxenes typically contain inclusions of

troilite, plagioclase, chromite, and of mostly
rounded and sometimes oriented Fe,Ni metal
grains. In larger low-Ca pyroxenes, more than one
type of inclusion is often present (Fig. 2). Olivine
also contains Fe,Ni metal and silicate inclusions
but less frequently than low-Ca pyroxene. Augite
rarely contains Fe,Ni metal and plagioclase was
found to contain only augite inclusions.
Chlorapatite, which is generally associated with
Fe,Ni metal, as well as chromite are free of any
kind of inclusions. In the section studied no relict
chondrules, no phosphate veins and no cm-sized
Fe,Ni metal veins were found.

Fig. 2. Back-scattered SEM image of a large low-Ca
pyroxene with various inclusions.

Dhofar 125 is moderately weathered (W1) in
the center and more heavily altered (W2) towards
the crust. Especially at the rim of the section
studied strong iron hydroxide veining is present
and almost all Fe,Ni metal is at least partly
replaced by iron oxides. The meteorite is
basically unshocked (S1) with olivine showing
sharp extinction and few irregular fractures.

A modal analysis of Dhofar 125 was
conducted using SEM qualitative EDX analyses
on a grid pattern of 570 points covering the entire
section. According to this analysis Dhofar 125 is
composed of (in vol%): olivine (27.5), low-Ca
pyroxene (35.6), augite (6.5), plagioclase (14.0),
troilite (7.7), Fe,Ni metal (5.3), Cl-apatite (0.7),
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chromite (0.5), terrestrial weathering products
(~2). This modal composition is very similar to
that of most other acapulcoites [4].

The average grain size in Dhofar 125 is 97.3
µm (σn-1 = 50.31, N = 337, range: 20-440 µm)
which is somewhat below the range for
acapulcoites (150-230 µm; [2]) and clearly
distinguished from lodranites (540-700 µm, [2]).

Mineral compositions. Quantitative mineral
analyses were performed with a JEOL JXA-
8800L electron microprobe operating at an
accelerating voltage of 15 kV and a probe current
of 15 nA.

Olivine (N = 48) Dhofar 125 averages Fa8.48

(σn-1 = 0.37, range Fa7.63-9.58) and low-Ca pyroxene
(N = 17) averages Fs7.65 (σn-1 = 0.20, range Fs7.30-

8.09) and Wo1.89 (σn-1 = 0.21, range Wo1.62-2.49).
Augites (N = 31) with Fs3.74 (σn-1 = 0.39, range
Fs2.91-5.13) and Wo43.81 (σn-1 = 0.91, range Wo40.97-

45.97) are generally rich in chromium (~1.5 wt.%
Cr2O3). Plagioclase (N = 25) in Dhofar 125 has an
average composition of An16.31 (σn-1 = 0.24, range
An15.90-16.84) and Ab81.37 (σn-1 = 0.39, range Ab80.69-

82.31).
All phosphates detected in the section studied

are chlorapatite; no whitlockite as reported from
most other acapulcoites was found. The clear
majority of Fe,Ni metal grains are kamacite and
only very few taenite grains all intergrown with
kamacite were detected. The Ni-concentration in
the center of the taenite grains is about 20 wt.%.
Chromites contain up to 4 wt.% ZnO.

Equilibration temperature. We have
calculated the two-pyroxene equilibration
temperature in Dhofar 125 applying the transfer
equation of [5]. Using five different pairs of
coexisting low-Ca pyroxenes and augites we
obtained a temperature of 1120°C which is well
the range of 980-1170°C given for the other
acapulcoites [2].

Oxygen isotopes. Measurements of oxygen
isotopic compositions were made using
techniques described by [6, 7]. The powdered
sample was treated by HCl to remove iron oxide
weathering products [8]. Dhofar 125 has a δ18O
of 3.57 and a δ17O of 0.36, values which are
characteristic for the acapulcoite-lodranite group
(Fig. 3; [8]).
Discussion. Oxygen isotopic composition, modal
composition, and overall mineralogy determine

Dhofar 125 as a new member of the acapulcoite
meteorite group.

Fig. 3. Oxygen isotopic compositions of undifferen-
tiated achondrites [8]. Dhofar 125 falls within the
acapulcoite-lodranite group.

Its reduced nature relative to chondrites is
confirmed by the high abundance of
orthopyroxene compared to olivine and by lower
Fa and Fs concentrations [2]. In two aspects
Dhofar 125 seems to be slightly different form
most other acapulcoites: (1) its average grain size
(97.3 µm) is below the acapulcoite lower limit of
150 µm, and (2) the Fa and Fs contents of olivine,
low-Ca pyroxene, and augites in Dhofar 125 are
intermediate between most acapulcoites and the
paired ALH A81187 and ALH 84190 [2]. Thus,
Dhofar 125 is a highly interesting new
acapulcoite worth being studied in greater detail.
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