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Introduction: Erg Atouila 001 is an albitite achon-
drite with one of the highest modal feldspar contents
ever reported in a meteorite— comparable to lunar anor-
thosite meteorites, however its feldspar is an albite-
orthoclase solid solution (alkali-feldspar). This albitite
meteorite is also unlike other Na-feldspar-rich un-
grouped achondrites such as GRA 06128/06129 [1]
Almabhata Sitta ALMA-A [3], NWA 11575 [4] and Erg
Chech 002 [5] which have albite-anorthite solid solu-
tions (plagioclase feldspar). When plotted on a total
alkali-silica (TAS) diagram the bulk composition of
this meteorite falls within the trachyte field — unique
for achondrite meteorites. Given the relatively coarse
grain size, equilibrated mineral phases, and inferred
plutonic origin, this meteorite is a “syenite” igneous
rock type.

Fig. 1. Photograph of one of the Erg Atouila 001 main masses (553
grams, top) and two views of UNM deposit sample (20.5 grams,
lower) showing a saw-cut face and the exterior surface of the mete-
orite.

History, Physical Characteristics and Petrology:
Two stones 553 g and 240 g were found in Mali in
August and September 2020. Both pieces were pur-
chased by Mohamed Aid, a Moroccan meteorite dealer
who holds the main masses. The exterior of the stones
is dominated by a pink to light orange color with some
dark gray patches with oxidation halos, and some small
green patches are scattered throughout. No fusion crust
is present. Several dark-colored shock melt veinlets are
visible (figure 1).

Fig. 2. BSE map of Erg Atouila 001 stitched from 57 images, Oli-
vine, pyroxene and apatite (in red) make up 3.75% of the area of the
sample. Sulfide and metal make up 0.75%, albite makes up 95.5% of
the surface area in the images.

Microprobe examination and an SEM mapping show
that albitic alkali feldspar makes up ~95% of the modal
abundance of this meteorite (figure 2). Clinopyroxene
makes up approximately 3% of the mode, phases with
less than 1% modal abundance include olivine, K-
feldspar, fluorapatite, merrillite, troilite, Fe-metal, il-
menite, and oxidized iron. Small poikiolitic inclusions
of olivine and lamellae of K-spar are ubiquitous within
the host albite. Clinopyroxene occurs primarily in cen-
timeter-sized elongate nodules or lenses along with
olivine inclusions and other minor phases (figure 3).
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Fig. 3. BSE images of nodule domains in which augite (CPX), oli-
vine (OL) and apatite (APA) were observed. The albite host encloses
the nodules.
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Or Oxygen isotopes: Oxygen isotopes were per-
formed at UNM on 3 acid-washed fragments analyzed
by laser fluorination and gave 6180= 4.789, 4.744,
4.088; 6170= 1.437, 1.423, 1.074; A170= -1.091, -
1.082, -1.084 (linearized, all per mil, TFL
slope=0.528). The measurement with the lowest 5170
and 0180 values was performed on a green pyroxene
which overlaps with the higher values of the acapulco-
ite-lodranite field. The two measurements with higher
5170 and 6180 values were performed on feldspar-
rich fragments.

Origin of Erg Atouila 001 and Comparison with
other Silica-rich Ungrouped Achondrites: Erg
Atouila 001(EA 001) is the first example of an albitite
o0 0 or synenite meteorite and based on terrestrial exam-
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