
Boletim da Sociedade Astronômica Brasileira, 33, no. 1, 83-84
c© SAB 2022

The meteorite from Dunas de la Soledad: a new find from Mexico
G. G. Silva1,2, D. Sheikh3, & K. E. C. de la Cruz4

1 Instituto de Química/Universidade de São Paulo (IQ/USP) e-mail: g_goncalves_silva@hotmail.com
2 Brazilian Meteor Observation Network (BRAMON)
3 Cascadia Meteorite Laboratory, Department of Geology, Portland State University (PSU) e-mail: dsheikhp@gmail.com
4 Departamento de Física, Facultad de Ciencias, Universidad Nacional Autónoma de México (UNAM) e-mail:
karina-cervantes@ciencias.unam.mx

Abstract. The only fragment was found in 2015 by Mr. Manuel Melesio Macklish in an area covered with sand dunes called Dunas
de la Soledad (also known as Dunas de Don Miguelito), near the pueblo of Guerrero Negro, at the western part of the Baja California
and Baja California Sur state border, Mexico. The rock was recognized as a meteorite in 2020 after Mr. Macklish posted a picture
of it in a social network group. The fragment was covered in about 70 % by a smooth dark-reddish fusion crust with different
degrees of oxidation. The rock weighed 2524 g and measured about 10 x 9 x 8 cm. The specimen contained secondary recrystallized
feldspar (average ∼ 40 µm), kamacite, taenite, chromite, Fe-oxides, merrillite, and troilite. The chondrule size range from 700 to
3500 µm (average 1700 µm, N = 28). Olivine (Fa27.1±0.5, range Fa26.4−28.6, N = 22) and low-Ca pyroxene (Fs22.8±0.5Wo1.6±0.2, range
Fs22.1−24.4Wo0.9−2.1, N = 25). The volume of Fe-Ni alloys grains is ∼ 3 %, almost 40 % of them covered by iron oxides, while the
troilite grains oxidation is not evident. Almost 50 % of the olivine grains show mosaicism and planar fractures. The Dunas de la
Soledad meteorite was classified as an ordinary chondrite LL5, S4, W2.

Resumo. O único fragmento foi encontrado em 2015 pelo Sr. Manuel Melesio Macklish em uma área coberta por dunas de areia
chamada Dunas de la Soledad (também conhecida como Dunas de Don Miguelito), perto da cidade de Guerrero Negro, na parte
oeste da divisa entre os estados da Baja California e Baja California Sur, México. A rocha foi reconhecida como meteorito em 2020
depois que o Sr. Macklish postou uma foto dela em um grupo de uma rede social. O fragmento estava coberto em cerca de 70 % por
uma crosta de fusão lisa, escura e levemente avermelhada, e com diferentes graus de oxidação. A rocha pesava 2524 g e media cerca
de 10 x 9 x 8 cm. A amostra contém feldspato recristalizado secundário (média de ∼ 40 µm), kamacita, taenita, cromita, óxidos de
Fe, merrilita e troilita. O tamanho dos côndrulos varia de 700 a 3500 µm (média de 1700 µm, N = 28). Olivina (Fa27.1±0.5, intervalo
de Fa26.4−28.6, N = 22) e piroxênio de baixo Ca (Fs22.8±0.5Wo1.6±0.2, intervalo de Fs22.1−24.4Wo0.9−2.1, N = 25). O volume dos grãos das
ligas de Fe-Ni é de ∼ 3 %, quase 40 % deles cobertos por óxidos de ferro, enquanto a oxidação dos grãos de troilita não é evidente.
Quase 50 % dos grãos de olivina apresentam mosaicismo e fraturas planares. O meteorito Dunas de la Soledad foi classificado como
um condrito ordinário LL5, S4, W2.
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1. Introduction

The rock was found in 2015 by Mr. Manuel Melesio Macklish
in an area covered with sand dunes called Dunas de la Soledad
(also known as Dunas de Don Miguelito), near the pueblo of
Guerrero Negro, at the western part of the Baja California and
Baja California Sur state border (Fig. 1). According to the finder,
who has a collection of rocks, the fragment was found during one
of his walks as he observed half of the rock protruded from the
ground. When lifted, the meteorite felt very heavy, so he decided
to bring it to his house. The fragment was recognized as a mete-
orite in 2020 after Mr. Macklish posted a picture of it in a social
network group. According to the Meteoritical Bulletin Database,
prior to this classification, Mexico had 112 officially recognized
meteorites (of which 20 are falls), but only 3 meteorites are
listed for Baja California and 4 listed for Baja California Sur
state (Meteoritical Bulletin Database (2021). In this work, we
describe the classification of the meteorite found in Dunas de la
Soledad, Baja California, Mexico.

2. Methods

Four thin sections (30 µm) of the meteorite were prepared for
analysis. Petrographic aspects of the meteorite were observed
using transmitted light and cross-polarized light microscopy.
Chondrule size, metal volume and feldspar grains size were mea-

sured, while major and minor matrix minerals were observed.
The ratio of metal grain oxidation was measured to determine the
weathering grade, while shock features were evaluated mainly
in olivine to determine the shock grade. The geochemistry of
the olivine and low-Ca pyroxene grains was accessed by micro-
probe/WDS analysis.

Figure 1. The red star pinpoints the place where the Dunas de
la Soledad meteorite was found, in the western part of the Baja
California and Baja California Sur state border, Mexico.
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Figure 2. Thin section (30 µm) seen by transmitted light mi-
croscopy. The horizontal dark color layer is the fusion crust, with
an average width of about 1.5 mm. (Scale: 1 mm).

3. Results and Discussion

3.1. Physical characteristics

The only fragment recovered was covered in about 70 % of
a dark-reddish fusion crust with different degrees of oxidation
and a few penetrating fractures with iron oxides, so fracturing
is moderate. The fusion crust is mainly smooth with only two
sides showing well-developed regmaglypts, while the exposed
inner parts are light to dark brown colored and have several
rust-colored spots of oxidized metal flakes. The buried surface
is yellowish-white, and in this area, the fusion crust eroded. It
shows isolated droplets of hygroscopic salts. The pores in the
cut surface are empty. The fusion crust visible in the thin sec-
tions is thick, with an average width of about 1.5 mm (Fig. 2).
The fragment was cut to remove two slices and, after the cut,
measured about 10 X 9 X 8 cm. Together, the main mass and the
slices weighed 2524 g.

3.2. Petrography and geochemistry

The specimen contained secondary recrystallized feldspar (aver-
age ∼ 40 µm), Fe-Ni alloys grains (kamacite and taenite), sec-

Figure 3. Thin section (30 µm) seen by cross-polarized light mi-
croscopy. A, B: Radial pyroxene chondrules; C, D: olivine with
mosaicism and planar fractures. (Scale: 100 µm).

Figure 4. Meteorite Dunas de la Soledad (LL5, W2, S4).

ondary phases (chromite, merrillite, and troilite) and terrestrial
phases that were formed after the meteorite fell (Fe-oxides). The
chondrule size range is 700 to 3500 µm, average size is 1700 µm
(N = 28) (Fig. 3 - A and B). The volume of Fe-Ni alloys grains
corresponds to ∼ 3 vol% of the rock. The chemical analysis of
the minerals shows that olivine grains have an average compo-
sition of Fa27.1±0.5 (range Fa26.4−28.6, N = 22), while low-Ca py-
roxene grains have an average composition of Fs22.8±0.5Wo1.6±0.2
(range Fs22.1−24.4Wo0.9−2.1, N = 25), corresponding to the range
of LL ordinary chondrites (Krot et al. (2014).

3.3. Weathering grade and shock grade

Almost 40 % of the Fe-Ni alloys (kamacite and taenite) grains
are covered by iron oxides, while the troilite grains oxidation
is not evident, consistent with weathering grade W2 (Wlotzka
(1993). Almost 50 % of the olivine grains observed show mo-
saicism and planar fractures (Fig. 3 - C and D). This is consistent
with a collision history that exposed the meteorite to a moderate
shock grade S4 (Stöffler, Keil & Scott (1991).

4. Conclusions

The Dunas de la Soledad meteorite (Fig. 4) was approved by
the Meteoritical Bulletin Database. Based on silicate mineral
geochemistry and size of secondary recrystallized plagioclase
feldspar, it was classified as an ordinary chondrite LL5. The fea-
tures of the olivine is consistent with a shock grade S4, while
the extension of the Fe-Ni grains is consistent with weathering
grade W2. In 10 years, this was the second meteorite discovered
in the Facebook group Meteoritos.BR1, the first was the Tocache
(H5, S3, W2) from Peru (Meteoritical Bulletin Database (2021).
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