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Abstract–In this edition of The Meteoritical Bulletin, 1394 recognized meteorites are reported,
27 from specific locations within Africa, 133 from Northwest Africa, 1227 from Antarctica (from
ANSMET, PNRA, and PRIC expeditions), and 7 from Asia. The Meteoritical Bulletin announces
the approval of four new names series by the Nomenclature Committee of the Meteoritical
Society, two from Africa and one from Asia, including Al Haggounia, from Al Haggounia,
Morocco, which is projected to be on the order of 3 metric tons of material related to enstatite
chondrites and aubrites. Approved are two falls from Africa, Bassikounou (Mauritania) and
Gashua (Nigeria). Approved from areas other than Antarctica are one lunar, two Martian, 32
other achondrites, three mesosiderites, two pallasites, one CM, two CK, one CR2, two CV3, one
CR2, and four R chondrites. The Nomenclature Committee of the Meteoritical Society announces
48 newly approved relict meteorites from two new name series, Österplana and Gullhögen (both
from Sweden).

AFRICA

Libya 

Dar al Gani 1048 27°12.10′N, 16°18.67′E
Libya
Find: June 28, 2001
Achondrite (lunar, feldspathic breccia)

History: A tiny complete individual stone was recovered by
an anonymous finder in June 2001 and purchased by
N. Classen in 2003 in Vienna, Austria.
Physical characteristics: A single 0.801 g medium gray
stone with some diffuse whitish clasts. About 70% of the
stone is covered by fusion crust.
Petrography: (A. Irving and S. Kuehner, UWS)
Predominantly very fine-grained mineral debris with some

larger lithic clasts (up to 0.3 mm) and vesicular glassy
matrix and veins. Minerals identified include pyroxene,
plagioclase, olivine, ilmenite, kamacite, and troilite. Lithic
clasts include gabbro (composed of plagioclase and
pigeonite) and very fine grained, ophitic-textured basalt
(composed of plagioclase and olivine with accessory
orthopyroxene, troilite, metal, and rutile). Several glassy
spheres were found.
Geochemistry: Olivine (Fa19.6–49.6, FeO/MnO = 93–98),
pigeonite (Fs20.2–61.9Wo5.3–7.2, FeO/MnO = 54.8–66.5), and
plagioclase (An97–98Or0).
Classification: Achondrite (lunar, feldspathic breccia). This
stone is likely paired with Dar al Gani 262 and Dar al Gani
996.
Type specimens: A total of 0.33 g of sample is on deposit at
UWS. Classen holds the main mass.
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Mauritania

Bassikounou  15°47′N, 5°54′W
Bassikounou, Hodh Ech Chargui, Mauritania
Fall: 16 October 2006, 04:00 UTC
Ordinary chondrite (H5) 

History: A fireball was witnessed in the area, but no records
of the direction of movement were recorded. A single stone of
3165 g was found by A. Salem El Moichine, a local resident,
on the same day at 13:00 h local time, 11 km SE of
Bassikounou. The sample for classification was provided to
NMBE by M. Ould Mounir, Nouakchott, who obtained it
from his cousin who recovered the meteorite. According to
S. Buhl (Hamburg, Germany), more than 20 specimens were
later recovered by locals and meteorite finders. These finds
define an 8 km long strewn field. The total recovered mass is
46.00 kg. 
Physical characteristics: The 3165 g specimen is largely
covered by black fusion crust. The interior is light gray. On
the surface of the fusion crust there is some adherent soil
material, some of which is bright red. Shortly after recovery,
the stone was cut into two pieces of 1200 and 1950 g. The
larger piece has a rectangular shape and shows indications of
flow lines in the fusion crust.
Petrography: (E. Gnos, MHNGE; B. Hofmann, NMBE,
M. Eggimann, Bern/NMBE): Mean chondrule size
0.35 mm (n = 53). Metal abundance is 8 vol%, troilite
6.6 vol%. Mean plagioclase grain size is ~20 μm. Troilite
is polycrystalline, rich in silicate inclusions, and shows
diffuse boundaries to metal. Metal is partly rich in
silicate and troilite inclusions. Rare metallic Cu (10 μm)
occurs at kamacite-taenite boundaries and in troilite.
Some shock veins and no weathering products were
observed.
Mineral compositions: Olivine (Fa18.6), pyroxene (Fs16.3
Wo1.1), and plagioclase (An13.7).
Cosmogenic radionuclides: (P. Weber, PPGUN) Gamma-
spectroscopy performed in December 2006 and January 2007
showed the presence of the following radionuclides: 48V, 46Sc,
56Co, 54Mn, 58Co, 7Be, 51Cr, 57Co, 22Na, 26Al, and 60Co.
Recalculated to 12 October 2006 22Na was 38.0 ± 2.2 and
26Al 31.5 ± 2.1 (both dpm/kg), the activity ratio of 1.21 is
fully consistent with a fall on that date.
Classification: Ordinary chondrite (H5); S2, W0.
Type specimens: A total of 115 g are on deposit at NMBE.
Boudreaux holds the main mass.

Morocco

The Meteoritical Bulletin announces a new name series
approved by the Nomenclature Committee of the Meteoritical
Society from a dense collection area near Al Haggounia,
Morocco (Chennaoui et al. 2007), comprising approximately
3 tons of material. It should be noted that the classification of

samples potentially from this area varies, ranging from EL3
chondrite to aubrite. 

Al Haggounia 001  27°30′N, 12°30′W
Al Haggounia, Morocco
Find: 2006
Achondrite (aubrite)

History: Several tons of this material have been found on
the ground or by digging near Al Haggounia, Morocco
(see Chennaoui et al. 2007 for description of the strewn
field), and sold to several dealers. The coordinates are
given for the center of the strewn field, which extends
~40 km.
Physical characteristics: It is impossible to precisely
assess the amount of material already (and to be)
recovered, but according to dealers, collectors, and Jambon,
it is about 3 metric tons composing many samples of varied
sizes (from a few g to 50 kg). The largest stones were
recovered after excavating them from the ground. The outer
surface is rusty brown due to severe alteration and looks
like a sedimentary breccia cemented by iron oxide and
carbonate. Color changes from bluish gray to rusty brown
closest to the fractures are observed. Yellow patches of
sulfur (alteration) are widespread. The rocks are
significantly porous, with pore sizes from several
centimeters to hundreds of microns.
Petrography: (A. Jambon, O. Boudouma, and D. Badia.
UPVI) Dominated by enstatite and plagioclase. Troilite,
graphite daubreelite, oldhamite, kamacite rich in Si, and
schreibersite are present.
Mineral compositions: Enstatite (En98Fs1Wo1) and
plagioclase (Ab78An16Or5).
Classification: Achondrite (aubrite); extensive weathering.
Similar to and likely paired with NWA 002, 1067, 2736, 2828,
2965. 
Type specimens: A total of 50 g of sample and three polished
sections are on deposit at UPVI. 
Main masses: Beroud, 3886 g (26 pieces from 1185 g to
5.8 g); P. Thomas, 4497 g (33 pieces from 11 to 1507 g);
Hmani, about 500 kg; Ouzrou, about 500 kg. 

The Meteoritical Bulletin announces a new name series
approved by the Nomenclature Committee of the
Meteoritical Society, Istifane, located in the Istifane region of
Morocco.

Istifane 001  31°29.911′N, 5°43.045′W
Morocco
Find: 24 July 2005 
Ordinary chondrite (H4)

Physical characteristics: It consists of three separate pieces
of 68.0, 51.8, and 11.8 g, with a total mass of 131.6 g. The
three pieces fit together documenting that they are fragments
of a single stone. 
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Petrography: (A. Ibhi and H. Nachit IZU, H. Chennaoui
Aoudjehane UHAC) It is severely weathered with a dark
orange-brown color. Metallic Fe-Ni and/or troilite grains are
frequently replaced by iron oxide. Plagioclase grains are up to
100 μm in size.
Mineral compositions: Olivine (Fa18.4–19.2), orthopyroxene
(Fs16.2–17.5). 
Classification: Ordinary chondrite (H4); S3, W4. 
Type specimens: Three polished thin sections and three
fragments totalling 104 g are on deposit at IZU.

Istifane 002  31°29.909′N, 5°43.044′W
Morocco
Find: 17 August 2005
Ordinary chondrite (H5)

Physical characteristics: One 40 g stone, brownish in color.
Mineral compositions: (A. Ibhi and H. Nachit IZU,
H. Chennaoui Aoudjehane UHAC) Olivine (Fa15.5±0.5) and
low-Ca pyroxene (Fs16.8±0.6).
Classification: Ordinary chondrite (H5); S5, W3. 
Type specimens: One thin section and the main mass are on
deposit at IZU.

Istifane 003  31°29.150′N, 5°43.027′W
Morocco
Find: 17 August 2005 
Ordinary chondrite (L5)

Physical characteristics: It is an 18.5 g stone partly covered
by dark-brown fusion crust.
Mineral compositions: (A. Ibhi and H. Nachit IZU,
H. Chennaoui Aoudjehane UHAC) Olivine (Fa24.9±0.7),
orthopyroxene (Fs21.4±0.6), feldspar (An11Or6), high-Ca
pyroxene (Fs10.6Wo41).
Classification: Ordinary chondrite (L5); S3, W2. 
Type specimens: Three thin sections and three fragments
totaling 10.4 g are on deposit at IZU.

Istifane 004  31°30.165′N, 5°42.916′W
Morocco
Find: 19 May 2006 
Ordinary chondrite (H5)

History: A. Ibhi and M. El Mansouri found this meteorite
while prospecting with a metal detector.
Physical characteristics: It is a 10.8 g stone.
Petrography: (A. Ibhi and H. Nachit IZU, H.
Chennaoui Aoudjehane UHAC) The meteorite is
dominated by olivine and low-Ca pyroxene. Plagioclase,
troilite, and metallic Fe-Ni are also noted as major and
minor minerals.
Mineral compositions: Olivine (Fa19.1±0.5), low-Ca pyroxene
(Fs15.4±0.9), feldspar (An2.5±0.3).
Classification: Ordinary chondrite (H5); S2, W2. 
Type specimens: One thin section and the main mass are on
deposit at IZU.

Nigeria

Gashua  12°51′N, 11°02′E
Dapchi, Nigeria
Fall: April 1984 
Ordinary chondrite (L6)

History: The meteorite fall was reported by anonymous
eyewitnesses to have occurred around April 1984 (about the
time of the nearby Gujba fall) near the tiny desert settlement
Kolomari close to the town of Gashua, Dapchi district,
Nigeria. 
Physical characteristics: A single stone of 4162 g was
recovered and broken by villagers into many pieces at the
place of the fall. The pieces were stored by villagers until they
were collected in 2005 and sent to E. Twelker. 
Petrography: (A. Greshake, NHB) The meteorite is a weakly
weathered ordinary chondrite with recrystallized texture and
few poorly defined chondrules. Opaque and often
interconnecting shock veins are present. 
Mineral compositions: Olivine (Fa23.8) and pyroxene (Fs20).
Classification: Ordinary chondrite (L6); S4, W1. 
Type specimens: A total of 40.4 g plus one polished thin
section are on deposit at MNB. Twelker holds the main mass.

A list of all meteorites recognized from countries and regions
in Africa other than the northeast and the northwest is
provided in Table 1.

Northwest Africa

Northwest Africa 801
Morocco
Find: 2001
Carbonaceous chondrite (CR2)

History: M. Farmer and G. Hupé recovered a total of
approximately 5 kg of many individuals and fragments
from Zagora, Morocco. Many whole and sliced specimens
have been sold over the last several years.
Physical characteristics: Many whole stones and fragments,
all with desert varnish and brown/orange color. Numerous
chondrules, many on the order of ~1 mm in apparent
diameter, are visible. 
Petrography: (G. Benedix and C. Smith, NHM) The thin
section studied is dominated by millimeter-sized type I PO
and POP chondrules, which are often rimmed with and/or
contain metallic Fe-Ni blebs. Metallic Fe-Ni also occurs as
rounded, millimeter-sized grains within the matrix. Interstitial
to chondrules and metal is a fine-grained matrix rich in
phyllosilicate. Two type II chondrules were also observed.
Pervasive veins of rust occur throughout.
Mineral compositions: Type 1 chondrule olivine (Fo98.2±1.3),
low-Ca pyroxene (En96.2±0.9Wo2.0±2.2), and high-Ca pyroxene
(En45.7±11.5Wo35.9±4.7). Type II chondrule olivine (Fo77.4±7.7)
and low-Ca pyroxene (En73.8±1.8Wo2.1±2.4).
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Classification: Carbonaceous chondrite (CR2); moderate to
extensive weathering. 
Type specimens: A total of 77.4 g of sample and two
sections are on deposit at NHM. Farmer holds several
grams, KCCU holds approximately 10 g, and AMNH holds
several grams.

Northwest Africa 1461
Algeria or Morocco
Find: March 2002
Achondrite (diogenite)

History: D. Gregory purchased the 252 g stone in Erfoud,
Morocco, in March 2002.
Physical characteristics: A single pale gray-green, broken
stone.
Petrography: (A. Irving and S. Kuehner, UWS): Coarse-
grained (clasts up to 7 mm) with a partly cataclastic texture.
Predominantly orthopyroxene (with diffuse grain boundaries)
and accessory chromite. Minor calcite is present along some
grain boundaries.
Mineral compositions and geochemistry: Orthopyroxene
(Fs13.5–13.7Wo0.7–0.9; FeO/MnO = 32.0–33.8). This specimen is
distinctive in the magnesian pyroxene it exhibits. Oxygen
isotopes: (D. Rumble, CIW) Replicate analyses by laser
fluorination yielded δ18O = 3.177, 3.584; δ17O = 1.410, 1.634;
Δ17O = −0.2609, −0.2505 (all ‰).
Classification: Achondrite (diogenite).
Type specimens: A total of 23 g of sample is on deposit at
UCLA. One polished thin section and 1.3 g are on deposit at
UWS. Gregory holds the main mass.

Northwest Africa 1924
Morocco or Algeria
Find: January 2001
Carbonaceous chondrite (CV3)

History: Purchased in January 2001 in Erfoud, Morocco for
D. Gregory. 
Physical characteristics: A single stone weighing 255 g. 
Petrography: (A. Irving and S. Kuehner, UWS) Separated
olivine-rich chondrules (mostly micro-porphyritic) and
sparse CAI (containing Al-Ti-rich clinopyroxene, Fe-rich
spinel, and anorthite) in a dark, relatively magnetite-rich
matrix. Olivine, Cr-bearing magnetite, ilmenite,
intermediate plagioclase, orthopyroxene, clinopyroxene, and
pentlandite. 
Geochemistry: Olivine (Fa29.1), Ti-rich pyroxene
(Wo70.3Fs0.05) with TiO2 = 16.2, Al2O3 = 17.8 (both wt%).
Oxygen isotopes: (D. Rumble, CIW) Laser fluorination
analyses of two samples (all ‰) δ18O = −3.01, −3.61; δ17O
= −6.46, −7.04; Δ17O = −4.879, −5.139. 
Classification: Carbonaceous chondrite (CV3); S1, minimal
weathering. 
Specimens: A total of 20.4 g of sample and one polished thin
section are on deposit at UWS. Gregory holds the main mass. 

Northwest Africa 2044
Morocco or Algeria
Find: August 2003
Carbonaceous chondrite (CV3)

History: Purchased in 2003 August in Erfoud, Morocco, for
D. Gregory. 
Physical characteristics: A single stone weighing 661 g. 
Petrography: (A. Irving and S. Kuehner, UWS) Sparse, well-
formed ovoid chondrules in a black matrix. Olivine,
orthopyroxene, clinopyroxene with accessory troilite and
metal. Sparse CAI consisting mainly of Mg-Al spinel,
gehlenite and perovskite, with rims of Al-Ti-rich
clinopyroxene. Veins of anorthite present. 
Geochemistry: Mafic silicates are very Mg-rich (mg >
97), metal (5 wt% Ni). Oxygen isotopes: (D. Rumble,
CIW) Analyses of two whole rock fragments by laser
fluorination gave  δ18O  = −1.12,  −2.71; δ17O = −4.45,
−6.36; Δ17O = −3.860, −4.934 (all ‰). 
Classification: Carbonaceous chondrite (CV3); S1, minimal
weathering. 
Specimens: A total of 22.4 g of sample and one polished thin
section are on deposit at UWS. Gregory holds the main mass. 

Northwest Africa 3157
Morocco or Algeria
Find: September 2004 
Ordinary chondrite (Type 3)

History: Purchased from a Moroccan dealer at the Denver
Mineral Show by A. Hupé in September 2004.
Physical characteristics: A single 51.7 g light brown stone
lacking fusion crust and with abundant, large chondrules.
Petrography: (A. Irving and S. Kuehner, UWS) Closely
packed PO and POP chondrules (mean diameter 1.0 mm);
some are ovoid. The matrix is a “lacework” of porous olivine
and pyroxene with accessory kamacite, taenite and troilite. The
content of metal (+minor Fe hydroxide) is very low (mode
determined by BSE imaging of a whole thin section is 1 vol%).
Geochemistry: Olivine  (Fa0–60); orthopyroxene
(Fs0.5–30Wo1.5). Oxygen isotopes: (D. Rumble, CIW) Analyses
of two acid-washed whole rock fragments by laser
fluorination gave, respectively, δ18O = 5.30, 4.85; δ17O =
3.48, 3.29; Δ17O = 0.693, 0.742 (all ‰). Although these Δ17O
values are within the range for H chondrites, this specimen is
poorer in metal than typical H chondrites.
Classification: Ordinary chondrite (Type 3); S2, W1/2.
Specimens: A total of 10.6 g of sample and one polished thin
section are on deposit at UWS. G. Hupé holds the main mass.

Northwest Africa 3221
Morocco
Find: 2002
Achondrite (ureilite, polymict)

History: B. Fectay purchased a single stone of 38.5 g in
Rissani, Morocco, in 2002.
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Physical characteristics: A fragment with 45% fresh black
fusion crust with a typical polymict ureilite texture.
Petrography: (H. Takeda, Chiba and A. Yamaguchi, NIPR).
The sample is a fragmental breccia with lithic clasts and
subrounded mineral fragments embedded in a cataclastic
matrix of predominantly ureilitic material. One large clast is a
fine-grained carbonaceous chondrite 2.3 × 1.5 mm in size and
another is very heavily shocked ureilite. Mineral fragments
include olivine up to 1.8 × 1.2 mm, pyroxene, Na-rich
plagioclase, rare K, Na-rich glassy grain.
Mineral compositions: Pyroxene (Fs8Wo8-Fs44Wo10-
Fs13Wo34; Cr2O3 of pigeonite = 0.8–1.2 wt%; augite = 1.8 =
2.0 wt%), olivine (Fo74–90; CaO = 0.25–0.47 wt%; Cr2O3 =
0.42–0.83 wt% [cores]) and plagioclase (An6–60). High K, Na-
rich glassy materials (SiO2 = 66.5, Al2O3 = 11.3, FeO = 8.5,
Na2O = 4.2, K2O = 2.1 [all wt%] observed). Coexistence of
unshocked olivine and a very heavily shocked ureilite clast
4.4 × 3.2 mm in size (PTS 090,8) as in Dar al Gani 1023 with
granoblastic texture. Clast olivines (Fo70–78 [cores]). 
Classification: Achondrite (ureilite, polymict). 
Type specimen: A total of 7.7 g of sample and a thin section
are on deposit at NIPR. Fectay hold the main mass.

Northwest Africa 3222
Morocco
Find: 2000
Achondrite (ureilite, monomict)

History: An anonymous finder recovered 79 g.
Physical characteristics: A flattened individual stone with
sandblasted crust on 80% of the surface.
Petrography and mineral compositions: (H. Takeda, Chiba
and A. Yamaguchi, NIPR). The texture shows slightly
rounded angular fragments (up to 2.5 × 1.2 mm) of olivine
(Fo87–89 [cores]; Fo92–96[rims]) in a comminuted matrix.
Small rounded to oval orthopyroxene (Fs11.2Wo4.8) and augite
(Fs7Wo37) grains are poikilitically enclosed in olivine
crystals. Carbonaceous material with iron oxide-hydroxide
occur as narrower, intergranular veins in a crystalline clast (4
× 4 mm). The olivine grains in this clast show mosaicism with
tilt boundaries, but the olivine fragments in the breccia matrix
are not shocked. This meteorite contains mostly olivine with
minor inclusions of orthopyroxene and augite. Many olivine
fragments in the matrix do not contain carbonaceous veins.
Classification: Achondrite (ureilite, monomict); S2,
moderate weathering.
Type specimen: A total of 15.8 g of sample and one thin
section are on deposit at NIPR. Fectay hold the main mass.

Northwest Africa 3223
Morocco
Find: 2002
Achondrite (ureilite, polymict)

History: An anonymous finder recovered a single stone of
51 g.

Physical characteristics: The sample is a subrounded stone
with 60% fusion crust and soft when cut.
Petrography and mineral compositions: (H. Takeda, Chiba
and A. Yamaguchi, NIPR). It is composed of medium to
coarse (up to 1.6 × 1.2 mm in size) olivine (Fo77–80, CaO =
0.3–0.4; Cr2O3 = 0.65–0.9 [both wt%; cores]) and pigeonite
grains (Fs18.0Wo7.5; Cr2O3 = 1.1–1.3 wt%). Carbonaceous
veins typical of ureilites are observed at parts of the thin
section and dusty patches of fine-grained opaque minerals
decorate the rims of grains. 
Classification: Achondrite (ureilite, polymict); minimal
shock with rare mosaicism in olivine. 
Type specimen: A total of 9.8 g of sample and one thin
section are on deposit at NIPR. Fectay hold the main mass.

Northwest Africa 3340
Algeria or Morocco
Find: April 2006
Carbonaceous chondrite (CM2, anomalous)

History: Purchased by F. Kuntz in April 2006 in Erfoud,
Morocco, and subsequently acquired for the DuPont
Collection at PSF.
Physical characteristics: Two pieces from a very fresh,
broken, black, porous stone (total weight 12.7 g) with shiny
fusion crust on one side.
Petrography: (A. Irving and S. Kuehner, UWS; T. Bunch,
NAU) Sparse mineral grains, carbon-rich objects, dust-
armored chondrules and rare refractory inclusion occur in a
heterogeneous, very fine grained, porous matrix composed
mainly of bladed phyllosilicates with some pentlandite and
calcite (clearly visible under incident UV light). Olivine
grains (up to 2 mm across) are commonly armored by fine,
polycrystalline “dust” and contain inclusions of Ni-rich
troilite, chromite, millerite, kamacite and taenite. Both
pentlandite and magnesian olivine occur as separate smaller,
angular grains. The carbon-rich objects (up to 50 μm across)
consist of either pure graphite or a chlorine-rich organic
phase. Chondrules consist of PO and POP olivine, many
having a fine-grained polycrystalline “dust” rims. One small
refractory inclusion is composed of Mg-Al spinel with
inclusions of perovskite. 
Mineral compositions and geochemistry: Larger zoned
olivine grains (e.g., Fa17.9-33.9, Fa39.9–66); smaller
homogeneous olivine grains (e.g. Fa1.5, Fa19.9); pentlandite
(Ni = 26.2 wt%). Matrix phyllosilicate material could not be
analyzed quantitatively, but has very consistent proportions of
Mg, Fe, Si and S. The chlorine-rich organic phase contains
~17 wt% Cl and ~32 wt% C, but no detectable N and minor
O. Oxygen isotopes: (D. Rumble, CIW) Replicate analyses by
laser fluorination gave, respectively, δ18O = 0.494, 1.166;
δ17O = 6.224, 7.049; Δ17O = −2.780, −2.542 (all ‰).
Classification: Carbonaceous chondrite (CM2, anomalous);
minimal weathering. The presence of chlorine-rich carbon
compounds, which may be enigmatic chlorinated
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hydrocarbons, makes this specimen potentially unique among
CM chondrites.
Specimens: A total of 2.7 g of sample is on deposit at UWS
and the remainder of the mass (10 g) is at PSF.

Northwest Africa 4223
Algeria
Find: December 2005
Achondrite (diogenite, olivine-bearing)

History: G. Hupé purchased the stones in December 2005 in
Tagounite, Morocco.
Physical characteristics: The meteorite comprises two
dense, dark brown and partly fusion crusted stones with a
total weight of 329 g.
Petrography: (A. Irving and S. Kuehner, UWS) The
meteorite is coarse-grained (≤4 mm) with a primarily
protogranular texture, and some areas of cataclasis. Olivine
(50 vol%) and orthopyroxene (45 vol%) are the dominant
minerals with accessory chromite, troilite and metal
(kamacite). Some veinlets of terrestrial calcite crosscut the
specimen.
Mineral compositions and geochemistry:  Olivine
(Fa30.0–31.2; FeO/MnO  = 44.8–48.2), orthopyroxene
(Fs24.2–25.2Wo2.8–3.2; FeO/MnO = 28.8), chromite (Cr/[Cr +
Al] = 0.703–0.715; Fe/[Fe+Mg] = 0.69–0.73, mean TiO2 =
1.02 wt%). Oxygen isotopes: (D. Rumble, CIW) Analyses of
two aliquots by laser fluorination gave, respectively, δ18O =
3.08, 3.22; δ17O = 1.44, 1.48; Δ17O = −0.180, −0.214 (all ‰).
Classification: Achondrite (diogenite, olivine-bearing).
Type specimens: A total of 20.4 g of sample, one polished
thin section and a polished mount are on deposit at UWS.
GHupé holds the main mass.

Northwest Africa 4230
Algeria
Find: December 2005
Mesosiderite

History: G. Hupé purchased this stone in December 2005 in
Rissani, Morocco.
Physical characteristics: The meteorite is a single 134 g
stone containing abundant metal.
Petrography: (A. Irving and S. Kuehner, UWS) In thin
section, the meteorite is texturally heterogeneous, mostly
fragmental with variable grain size (0.5–4 mm), but some
regions have triple junctions among silicate grains. Abundant
metal (kamacite with taenite), orthopyroxene, plagioclase
(some with included grains of silica polymorph and
clinopyroxene), schreibersite, merrillite, and troilite. One
rounded clot composed of clinopyroxene, merrillite and
kamacite was observed. 
Mineral compositions: Orthopyroxene (Fs30.9Wo2.7–2.9, FeO/
MnO = 23.9–26.2), plagioclase (An89.5–94.8Or.0.2), kamacite (Ni
= 5.4–5.9 wt%), and taenite (Ni = 36–49 wt%).
Classification: Mesosiderite. 

Specimens: A total of 20.1 g of sample, one polished thin
section and a polished mount are on deposit at UWS. GHupé
holds the main mass.

Northwest Africa 4232
Northwest Africa
Find: December 2005
Enstatite chondrite (EL3)

History: G. Hupé purchased the specimens in December 2005
in Tagounite, Morocco.
Physical characteristics: The meteorite consists of two dark
brown stones weighing 105 and 19 g. Cut surfaces have
sparse grains of fresh metal, and there are multiple subparallel
and anastomosing thin veinlets filled with iron oxides/
hydroxides and some calcite from terrestrial weathering.
Petrography: (A. Irving and S. Kuehner, UWS)
Predominantly granular texture with mostly equant and some
bladed grains (0.5 to 1.5 mm). Composed mainly of pure
enstatite with subordinate altered kamacite, altered troilite,
plagioclase and accessory schreibersite and daubreelite (as
blades in altered troilite). Sparse RP chondrules (0.2–0.8 mm
in diameter) composed of radiating (and some subparallel)
enstatite grain clusters.
Mineral compositions: Enstatite (En97.9–98.4Wo1.3–1.4) and
plagioclase (An15.2–16.0Or4.3–4.4).
Classification: Enstatite chondrite (EL3); S1, W4/5. This
specimen is similar to NWA 002, NWA 1067, NWA 2736,
NWA 2965, and NWA 4295. It may also be related to Al
Haggounia 001.
Specimens: A total of 20 g of sample and one polished thin
section are on deposit at UWS. GHupé holds the main mass.

Northwest Africa 4255  27°51′00′′N, 7°48′00′′W
Hamada du Draa, southwest Algeria
Find: September 2002
Achondrite (diogenite)

History: Nomads found the meteorite in September 2002 in
Hamada du Draa, southwest Algeria.
Physical characteristics: The total mass is 6000 g and is
fragmented into hundreds of pieces, some of which are partly
covered with fusion crust.
Petrography: (A. Seddiki, Ud’OEA and UJM; B. Moine,
J. Y. Cottin, UJM; M. Denise, V. Sautter, J. P. Lorand,
MNHNP). Predominantly composed orthopyroxene with
scarce inclusions of troilite, ilmenite, spinel, olivine, and
metallic Fe-Ni.
Mineral compositions and geochemistry: Orthopyroxene
(Fs25.3Wo1.5; Fe/Mn = 23–28 [atomic]), spinel (Cr =
0.92 wt%), olivine (Fa30), Fe, Ni-rich metal (NiO = <1 wt%).
Oxygen isotopes: δ18O = 3.25, δ17O = 1.31, Δ17O = −0.38
(all ‰).
Classification: Achondrite (diogenite); S2, minor
weathering.
Type specimens: A total of 21 g of sample is on deposit at
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MNHNP. Two thin sections are on deposit at UJM. An
anonymous finder holds the main mass.

Northwest Africa 4269   27°59′N, 7°35′W
Hamada du Draa, southwest Algeria
Find: September 2004
Achondrite (eucrite, monomict)

History: Nomads found a complete stone in September 2004
in Hamada du Draa (southwest Algeria).
Physical characteristics: The complete stone is fusion
crusted and weighs 54 g. 
Petrography: (A. Seddiki, Ud’OEA and UJM; B. Moine,
J. Y. Cottin, UJM; M. Denise, V. Sautter, J. P. Lorand,
MNHNP). The rock is compact, fine-grained and contains
mm-sized metal grains. A heterogeneous granulitic matrix
with plagioclase and recrystallized pyroxene, associated with
silica, fayalite, Ca phosphate, iron metal (Ni% <0.1), sulfide,
spinel, and ilmenite is observed. Some clasts display residual
ophitic texture (lath plagioclase with granular exsolved
pigeonite). Pyroxenes occur as ferro-pigeonites exsolved in
ferro-augite and ferro-hypersthene. Individual augite grains
are also observed in the matrix.
Mineral compositions  and geochemistry: Augite (En26–27
Wo34–41), hypersthene (En29–30Wo6–5), and matrix augite
grains (En26Wo40). Pyroxene Fe/Mn (27 to 42 [atomic]),
spinel (Fe-rich chromite, cr# = 0.91). Oxygen isotopes:
(R. Greenwood, OU) δ17O = 1.718, δ18O = 3.762, Δ17O =
0.238 (all ‰). 
Classification: Achondrite (eucrite, monomict); S3, minor
weathering. 
Type specimens: A total of 19.2 g of sample is on deposit at
MNHNP. Two inclusions and one powder aliquot (1.690 g)
are on deposit at UJM. An anonymous finder holds the main
mass. 

Northwest Africa 4271  27°57′N, 7°50′W
Hamada du Draa, southwest Algeria
Find: February 2003
Achondrite (eucrite, polymict)

History: The meteorite found by nomads in Hamada du Draa,
southwest Algeria. 
Physical characteristics: The stone displays a fine fusion
crust and weighs 6 g. 
Petrography: (A. Seddiki, Ud’OEA and UJM; B. Moine,
J. Y. Cottin, UJM; M. Denise, V. Sautter, J. P. Lorand,
MNHNP). The stone has a fine- to medium-grained,
brecciated texture containing mineral fragments of
plagioclase, diogenitic pyroxenes, spinel, olivine, and silica.
The rock also contains some basaltic fragments displaying
both ophitic and subophitic textures, formed by plagioclase
and pigeonite; some pigeonite grains also display augite
exsolution lamellae. Diogenitic fragments are low in
abundance (<10%).
Mineral compositions and geochemistry: Mineral

fragments: plagioclase  (An88.4), diogenitic pyroxenes
(En67.4–75.9, Wo2.0–3.0), spinel  (cr#  = 0.89), olivine
(Fa67–80). Basaltic fragments: plagioclase (An85.8–93.6),
pigeonite (En37.2,Wo7.7), pigeonite with augite lamellae
(En39.6,Wo41.4). Oxygen isotopes: (R. Greenwood, OU) δ18O
= 3.34 and δ17O = 1.25, Δ17O = −0.48 (all ‰).
Classification: Achondrite (eucrite, polymict); moderate
shock and minor weathering. 
Type specimens: A total of 2.55 g of sample is on deposit at
MNHNP. One thin section, one inclusion and a powder aliquot
(430 mg) are on deposit at UJM. An anonymous finder holds
the main mass.

Northwest Africa 4272
Northwest Africa
Find: December 2003
Achondrite (diogenite)

History: An anonymous collector recovered a single,
complete stone in the western part of the Sahara in December
2003. 
Physical characteristics: The individual is 6768 g and
displays a partial fusion crust and regmaglypts.
Petrography: (A. Seddiki, Ud’OEA and UJM;
M. Messaoudi, USTHB, Algeria; B. Moine, J. Y. Cottin, UJM;
B. Devouard, UBP; M. Denise, V. Sautter, J. P. Lorand,
MNHNP). The sample is composed of Ca-poor pyroxene
containing small opaque inclusions of spinel, troilite, and
metallic Fe-Ni (Ni 0.3 wt%). Specimen is crosscut by thin
veins (50 μm) of plagioclase and displays small
concentrations of Ca-rich pyroxene.
Mineral compositions: Ca-poor  pyroxene  (Fs21.6–22.2
Wo1.6–2.9), spinel inclusions (cr# = 0.85). Vein material:
plagioclase (An81.5–86.3), Ca-rich  pyroxene (Fs7.75–8.1,
Wo45.3–4537). Pyroxenes (Fe/Mn = 24.7 to 31.9 [atomic]).
Oxygen isotopes: (R. Greenwood, OU) δ 18O = 3.78 and δ17O
= 1.50, Δ17O = −0.46 (all ‰).
Classification: Achondrite (diogenite); minor shock and
weathering. 
Type specimens: A total of 20 g of sample is on deposit at
MNHNP. One thin section is on deposit at UBP. An
anonymous finder holds the main mass.

Northwest Africa 4294
Morocco or Algeria
Find: February 2006 
Ordinary chondrite (type 3)

History: Purchased from a Moroccan dealer at the Tucson
Gem and Mineral Show by A. Hupé in February 2006.
Physical characteristics: A single 84.2 g light brown stone
lacking fusion crust and with abundant, large chondrules.
Petrography: (A. Irving and S. Kuehner, UWS) Closely
packed PO and POP chondrules with a mean diameter of
1.2 mm. Chondrules contain accessory phases including Cr-
bearing clinopyroxene, chromite, partially altered kamacite,
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taenite, troilite, and terrestrial barite. The content of metal
(+minor Fe hydroxide) is very low (mode determined by BSE
imaging of a whole thin section is 3 vol%).
Geochemistry: Olivine (mostly Fa2–25, with rim
compositions up to Fa95) Oxygen isotopes: (D. Rumble, CIW)
Analyses of two acid-washed whole rock fragments by laser
fluorination gave, respectively, δ18O = 5.38, 5.31; δ17O =
3.34, 3.23; Δ17O = 0.508, 0.443 (all ‰). These oxygen
isotopic compositions are closer to the TFL than to those of H
chondrites and far removed from those of LL chondrites.
Classification: Ordinary chondrite (type 3); S1, W2.
Specimens: A total of 22 g of sample and one polished thin
section are on deposit at UWS. AHupé holds the main mass.

Northwest Africa 4298
Morocco or Algeria
Find: September 2005 
Ordinary chondrite (type 3)

History: Purchased from a Moroccan dealer in Erfoud by
A. Hupé in September 2005.
Physical characteristics: A single 18 g light brown stone
lacking fusion crust and with abundant, large chondrules.
Petrography: (A. Irving and S. Kuehner, UWS): Very well
formed and closely packed chondrules (mean diameter
1.5 mm). Chondrules (PO and POP) contain euhedral olivine
or orthopyroxene crystals with Fe-enriched rims enclosed in
glassy groundmass. Accessory kamacite (some as spherical
grains in chondrules), taenite and troilite. The content of
metal (+minor Fe hydroxide) is very low (mode determined
by BSE imaging of a whole thin section is 2 vol%).
Geochemistry: Olivine (Fa0–46) Oxygen isotopes:
(D. Rumble, CIW) Analyses of two acid-washed whole rock
fragments by laser fluorination gave, respectively, δ18O =
5.96, 5.57; δ17O = 3.78, 3.51; Δ17O = 0.639, 0.573 (all ‰).
Although these Δ17O values are within the range for H
chondrites, this specimen is much too poor in metal to be an H
chondrite.
Classification: Ordinary chondrite (type 3); S1, W1/2.
Specimens: A total of 4 g of sample and one polished thin
section are on deposit at UWS. AHupé holds the main mass.

Northwest Africa 4302
Algeria
Find: December 2005
Achondrite (diogenite)

History: G. Hupé purchased the meteorite in December 2005
in Tagounite, Morocco.
Physical characteristics: The sample is composed of two
very fresh, yellowish-green, partly crusted stones (36 g and
10.2 g) containing visible metal in cut slices.
Petrography: (A. Irving and S. Kuehner, UWS) The
meteorite is coarse-grained and has a partly cataclastic
texture. It is composed mostly of orthopyroxene with minor
olivine, plagioclase, troilite, and kamacite.

Mineral compositions and geochemistry: Orthopyroxene
(Fs25.2–25.4Wo3.4–3.7; FeO/MnO = 30.4–33.5), olivine (Fa29.7,
FeO/MnO = 48.1), and plagioclase (An89.8Or0.4).
Classification: Achondrite (diogenite).
Type specimens: A total of 9.3 g of sample and one polished
thin section are on deposit at UWS. GHupé holds the main
mass. 

Northwest Africa 4304
Northwest Africa
Find: 2004
Achondrite (ureilite, polymict)

History: An anonymous finder recovered the specimen in the
western part of the Sahara. C. Anger purchased the meteorite
in Baden, Austria, in 2004. 
Physical characteristics: Eighteen small fragments totaling
22.97 g were recovered.
Petrography: (A. Greshake, MNB and M. Kurz, Kurz)
The meteorite is a polymict breccia with lithic and
mineral clasts set into a ureilitic matrix dominated by
large olivine and pigeonite crystals. Lithic clasts include
ureilite material and chondritic lithologies with
recognizable chondrule fragments. The meteorite contains
diamonds. 
Mineral compositions and geochemistry: Ureilite material:
Olivine (Fa1.1–22.4), pyroxene (Fs17.8Wo5.3). Chondritic
lithologies: Olivine (Fa13.6–20.4), pyroxene (Fs12.9–14.4). 
Classification: Achondrite (ureilite, polymict); extensive
shocked, moderate weathering. 
Type specimens: A total of 4.6 g plus one polished thin
section are on deposit at MNB. Anger holds the main
mass.

Northwest Africa 4360
Northwest Africa
Find: 2005 
Rumuruti chondrite (R3.6)

History: The meteorite was recovered by an anonymous
finder in the western part of the Sahara and purchased by the
main mass holder in Erfoud, Morocco, in 2005. 
Physical characteristics: Approximately 100 fragments
totaling 308.5 g were found. 
Petrography: (A. Greshake, MNB) Clearly defined
chondrules and chondrule and mineral fragments, all
embedded into a fine-grained matrix. In thin section the
meteorite appears unbrecciated. 
Mineral compositions: Olivine (Fa34±11; range Fa0.3–39.8),
low-Ca pyroxene (Fs16.1±5.6; range Fs9.3–24.7), augite
(Fs9.2Wo46.7).
Classification: Rumuruti chondrite (R3.6); S4, moderate
weathering. 
Type specimens: A total of 23.2 g plus one polished thin
section are on deposit at MNB. HSSH holds the main
mass. 
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Northwest Africa 4362
Morocco
Find: 2005
Carbonaceous chondrite (CK5/6)

History: An anonymous finder collected the meteorite in
the western part of the Sahara. The main mass holder
purchased the sample in 2005 in Erfoud, Morocco. 
Physical characteristics: One oriented stone of 60.1 g
covered with fresh fusion crust was recovered. 
Petrography: (A. Greshake, MNB) The meteorite shows a
fine-grained texture with recrystallized matrix dominating
over rare and mostly poorly defined chondrules and mineral
fragments. Feldspar is abundant in the matrix and minor
phases include Cr-rich magnetite and Ca pyroxene. 
Mineral compositions and geochemistry: Olivine (Fa29.9),
low-Ca pyroxene (Fs25.5). Oxygen isotopes (I. A. Franchi and
R. C. Greenwood, OU): δ17O = −4.72, δ18O = −0.63, Δ17O =
−4.39 (all ‰). 
Classification: Carbonaceous chondrite (CK5/6); minimal
shock, moderate to extensive weathering. 
Type specimens: A total of 14.4 g plus one polished thin
section are on deposit at MNB. HSSH holds the main mass.

Northwest Africa 4372
Northwest Africa
Find: 2005 
Carbonaceous chondrite (CK4)

History: An anonymous finder recovered the meteorite in the
western part of the Sahara. The main mass holder purchased
the sample at a mineral fair in Munich, Germany, in 2005. 
Physical characteristics: One stone of 64.8 g was recovered.
Petrography: (A. Greshake, MNB). The meteorite consists of
sharply defined chondrules, mineral fragments, and large
CAIs set into a fine-grained matrix. Minor phases include
feldspar, Cr-rich magnetite, and Ca-pyroxene. 
Mineral compositions: Olivine (Fa24.6–28.8); low-Ca
pyroxene (Fs1.2–24.1). Oxygen isotopes: (I. A. Franchi and
R. C.  Greenwood,  OU)  δ17O  = −3.26,  δ18O = 0.40,
Δ17O = −3.46 (all ‰). 
Classification: Carbonaceous chondrite (CK4); minimal
shock, extensive weathering. 
Type specimens: A total of 13.5 g plus one polished thin
section are on deposit at MNB. HSSH holds the main mass.

Northwest Africa 4375
Northwest Africa
Find: 2005
Primitive achondrite (winonaite)

History: An anonymous finder collected the meteorite in the
western part of the Sahara. The main mass holder purchased
the sample at a mineral fair in Munich, Germany, in 2005. 
Physical characteristics: A small oval stone of 12.2 g was
recovered. 
Petrography: (A. Greshake, MNB). The meteorite consists of

low-Ca pyroxene, Ca-pyroxene, olivine, plagioclase, metallic
Fe-Ni, and troilite. Silicate grains are often euhedral and
display an equigranular texture with abundant triple
junctions. 
Mineral compositions and geochemistry: Olivine (Fa4.4),
low-Ca pyroxene (Fs5Wo1.5), Ca-pyroxene, (Fs2.3Wo46.2).
Oxygen isotopes: (I. A. Franchi and R. C. Greenwood, OU)
Mean of  two  replicates  δ17O  = 2.74, δ18O  = 5.88,
Δ17O = −0.31 (all ‰). 
Classification: Primitive achondrite (winonaite); minimal
shock, moderate weathering. 
Type specimens: A total of 3.9 g of sample plus one polished
thin section are on deposit at MNB. HSSH holds the main
mass.

Northwest Africa 4380
Northwest Africa
Find: 2006 
Achondrite (diogenite)

History: An anonymous finder recovered the meteorite in the
western part of the Sahara. The main mass holder acquired the
sample in Erfoud, Morocco, in 2006. 
Physical characteristics: A total of 42 small fragments with
a combined mass of 211.2 g were recovered. 
Petrography: (A. Greshake, MNB). The meteorite is
composed of large blocky orthopyroxene crystals. Minor
phases include FeS and Mg-Al-chromite. 
Mineral compositions: Low-Ca pyroxene (Fs22.9Wo1.5). 
Classification: Achondrite (diogenite); moderate shock,
moderate to extensive weathering. 
Type specimens: A total of 22.5 g of sample plus one
polished thin section are on deposit at MNB. HSSH holds the
main mass.

Northwest Africa 4391
Northwest Africa
Find: 2005
Achondrite (eucrite, polymict)

History: An anonymous finder recovered the meteorite in
northwest Africa. The main mass holder acquired the
specimen in 2005 in Midelt, Morocco. 
Physical characteristics: A single stone weighing 54.8 g
with a grayish color and little fusion crust present was
recovered. 
Petrography: (A. Greshake, MNB). The meteorite is a
polymict breccia consisting of coarse basaltic and mineral
clasts set into an abundant fine-grained groundmass.
Mineral fragments are dominantly large plagioclase and
exsolved low-Ca pyroxene. Minor phases include silica,
ilmenite, and Al,Ti-rich chromite. 
Mineral compositions: Plagioclase (An85.5–95.9) and
pyroxene (Fs41.7–54Wo2.6–20.1). 
Classification: Achondrite (eucrite, polymict); moderate
shock, moderate weathering. 
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Type specimens: A total of 11.4 g of sample plus one
polished thin section are on deposit at MNB. Ralew holds the
main mass.

Northwest Africa 4396
Northwest Africa
Find: 2006 
Achondrite (eucrite, polymict)

History: An anonymous finder recovered the meteorite in
northwest Africa. The main mass holder purchased the
sample in Tagounite, Morocco. 
Physical characteristics: A single stone of 680 g, partly
covered with fusion crust, was recovered.
Petrography: (A. Greshake, MNB). The meteorite is a
polymict breccia consisting of coarse- and fine-grained
basaltic and mineral clasts set in a fine-grained clastic
groundmass. Mineral fragments are mostly large plagioclase
and exsolved low-Ca pyroxene. Minor phases include silica,
ilmenite, and troilite.
Mineral compositions: Plagioclase (An58.9–92.7) and
pyroxene (Fs26.8–59.3Wo2.4–42.6). 
Classification: Achondrite (eucrite, polymict); minimal
shock, moderate to extensive weathering. 
Type specimens: A total of 20 g of sample plus one polished
thin section are on deposit at MNB. Ralew holds the main
mass.

Northwest Africa 4397
Northwest Africa
Find: 2006
Achondrite (eucrite, polymict)

History:  The  meteorite  was  recovered  by  an
anonymous finder  in  northwest  Africa  and purchased
by  the  main  mass  holder  in  Tagounite, Morocco. 
Physical characteristics: A single stone of 34 g was
recovered. 
Petrography: (A. Greshake, MNB) The meteorite consists of
coarse- and fine-grained basaltic and mineral clasts
embedded in a fine-grained clastic matrix. Mineral fragments
are mostly plagioclase and exsolved Ca-pyroxene. Minor
phases include silica, ilmenite, and troilite. 
Mineral compositions: Plagioclase (An68.1–92.7) and
pyroxene (Fs36.7–58.8Wo8–28). 
Classification: Achondrite (eucrite, polymict); minimum
shock, moderate to extensive weathering. 
Type specimens: A total of 6.8 g of sample plus one polished
thin section are on deposit at MNB. Ralew holds the main
mass.

Northwest Africa 4398
Morocco
Find: 2005
Achondrite (eucrite, monomict)

History: The meteorite was recovered by an anonymous

finder in northwest Africa and purchased by the main mass
holder in Midelt, Morocco. 
Physical characteristics: A single stone of 228 g was
recovered. 
Petrography: (A.  Greshake,  MNB). The  meteorite
displays  a  largely  unbrecciated  basaltic  texture with
calcic  plagioclase  and  exsolved  low-Ca pyroxene
being  the  major  phases.  Minor  phases include
silica,  ilmenite,  and Al,Ti-rich chromite. 
Mineral compositions: Plagioclase (An78.2–87.2) and
pyroxene (Fs31.2–61.1Wo4.6–40.5). 
Classification: Achondrite (eucrite, monomict); moderate
shock, minimal weathering. 
Type specimens: A total of 20.3 g of sample plus one
polished thin section are on deposit at MNB. Ralew holds the
main mass.

Northwest Africa 4399
Northwest Africa
Find: 2005
Achondrite (acapulcoite)

History: The meteorite was recovered in northwest Africa by
an anonymous finder and purchased by Stefan Ralew in
Midelt, Morocco, in 2005. 
Physical characteristics: Many small fragments totaling
210 g were recovered. 
Petrography: (A. Greshake, MNB) The meteorite consists
dominantly of low-Ca pyroxene, olivine, augite, troilite,
metallic Fe-Ni and plagioclase; minor phases include
chromite and phosphates. It displays a completely
recrystallized texture with abundant 120° triple junctions. 
Mineral compositions: Olivine  (Fa7.3; range Fa6.5–7.8),
low-Ca pyroxene (Fs8.7–9.2Wo2.2–3.2), augite, (Fs3.7–

4.4Wo41.3–44.3; up to Cr2O3 = 1.7 wt%). Oxygen isotopes: (I.
A. Franchi and R. C. Greenwood, OU)  δ17O = 1.61, δ18O
= 4.87, Δ17O = −0.92 (all ‰). 
Classification: Achondrite (acapulcoite); minimal shock,
extensive weathering. The sample may be paired with NWA
2627. 
Type specimens: A total of 20.3 g of sample plus one
polished thin section are on deposit at MNB. Ralew holds the
main mass.

Northwest Africa 4470
Algeria
Find: July 2006
Achondrite (eucrite, basaltic, anomalous)

History: G. Hupé purchased the specimen in July 2006 in
Rissani, Morocco.
Physical characteristics: The sample is made up of a total of
48 broken gray stones with a combined weight of 631 g.
Petrography: (A. Irving and S. Kuehner, UWS) The
meteorite is composed mainly of large, distinctively zoned
low-Ca pyroxene grains (≤0.8 mm) and interstitial
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plagioclase, with minor silica (associated with blebby
troilite), augite, chromite, and ilmenite. No metal was
observed. Many pigeonite grains consist of multiple
subgrains, with narrow zones of ferroan olivine along their
boundaries.
Mineral compositions and geochemistry: Orthopyroxene
cores (Fs31.3–33.9Wo4.6–5.2, FeO/MnO = 26.8–27.4) have
sharply defined boundaries against wider, much more Fe-rich
mantles of  exsolved  pigeonite  (host  orthopyroxene
Fs59.1–60.3Wo2.9–3.9, FeO/MnO = 31.9–33.9); olivine along
subgrain boundaries in pyroxene (Fa81.7, FeO/MnO = 42.3);
plagioclase (An88.9Or0.3).
Classification: Achondrite (eucrite, basaltic, anomalous).
The ferroan olivine along grain boundaries and the gap in
pyroxene compositions requires that this sample be classified
as anomalous.
Type specimens: A total of 20.1 g of sample and one polished
thin section are on deposit at UWS. GHupé holds the main
mass.

Northwest Africa 4473
Northwest Africa
Find: July 2006
Achondrite (diogenite)

History: G. Hupé purchased a total of 32 dark stones in July
2006 in Laâyoune, Morocco.
Physical characteristics: Cut-surfaces of the stones show
pale yellowish-green angular clasts (see Fig. 1) and have a
combined weight of 7020 g. No fusion crust was noted for any
of the specimens.
Petrography: (A. Irving and S. Kuehner, UWS) Breccia
composed of polycrystalline clasts (≤2 cm) set in a matrix
derived from several different diogenite precursors. No
basaltic eucrite clasts were observed. The sample is modally
dominated by orthopyroxene with subordinate olivine, augite,
chromite, silica polymorph, rare calcic plagioclase, troilite,
pyrrhotite, and kamacite.
Mineral compositions: Orthopyroxene compositions fall
into at least three distinct populations (median compositions)
Fs17.2Wo1.0, FeO/MnO = 34.4; Fs21.6Wo2.1, FeO/MnO = 29.3;
Fs37.2Wo3.5, FeO/MnO = 32.6). Olivine (Fa24.5, FeO/MnO =
50.2). 
Classification: Achondrite (diogenite).
Specimens: A total of 20.1 g of sample and one polished
mount are on deposit at UWS. GHupé holds the main mass.

Northwest Africa 4478
Algeria
Find: September 2006
Achondrite (lodranite)

History: G. Hupé purchased the sample in September 2006 in
Zagora, Morocco.
Physical characteristics: Two dense, brown stones (298 g
and 146 g) lacking fusion crust.

Petrography: (A. Irving and S. Kuehner, UWS) This
specimen is composed of large mineral and polycrystalline
lithologies (up to 8 mm across) with interstitial fine-grained
material of the same phases. The large minerals consist of
either olivine or orthopyroxene (with clinopyroxene
exsolution lamellae associated with blebs of Ni-free iron
metal). The polycrystalline lithology consists mainly of
interlocking olivine grains (up to 3 mm across) and sparse
large chromite grains with interstitial clinopyroxene,
orthopyroxene, kamacite, pyrrhotite, pentlandite, and troilite.
The modal abundance of metal (+limonite after primary
metal) is 5 vol%. Plagioclase is absent. Olivine grains contain
numerous blebby to worm-like polycrystalline inclusions, and
clinopyroxene grains contain similar inclusions; some
examples exhibit symplectitic intergrowths of these various
phases. Some olivine grains contain multiple blade-like
lamellae of olivine of a different composition. Narrow
elongate zones or discontinuous veinlets of metal are present
within clinopyroxene, and adjacent to such metal the
pyroxene has a more magnesian composition.
Mineral compositions  and  geochemistry:  Olivine
(Fa10.6–10.9; FeO/MnO = 22.1–23.9), clinopyroxene
(Fs3.9Wo41.9; FeO/MnO = 10.2), orthopyroxene lamella in
clinopyroxene (Fs9.1Wo1.3; FeO/MnO = 11.9) and chromite
(Cr/[Cr + Al] = 0.822–0.825; Mg/[Mg + Fe] = 0.506–0.520,
TiO2 = 0.31–0.37 wt%). Oxygen isotopes: (D. Rumble, CIW)
Quadruplicate analyses by laser fluorination gave,
respectively, δ18O = 2.23, 2.43, 2.23, 2.40;  δ17O  = 0.14,
0.30, 0.07, 0.11;  Δ17O =  −1.034, −0.984, −1.107, −1.147
(all ‰).
Classification: Achondrite (lodranite). 
Type specimens: A total of 20.1 g of sample and one polished
thin section are on deposit at UWS. GHupé holds the main
mass.

Northwest Africa 4480
Algeria
Find: Summer 2006
Achondrite (Martian, basaltic shergottite)

History: The sample was recovered in Algeria in the summer

Fig. 1. An image of a handsample of Northwest Africa 4473.
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of 2006. G. Hupé purchased it in Tagounite, Morocco, in
September 2006. 
Physical characteristics: The meteorite is a single, very
fresh 13 g ellipsoidal stone, mostly coated by dark brown
fusion crust. Maskelynite, yellow-green olivine and tan-
colored pyroxene are visible on cut face.
Petrography: (A. Irving and S. Kuehner, UWS) The stone is
mostly a relatively fine-grained (mean grain size 0.15 mm)
basaltic rock, but with several coarser grained,
glomerocrystic regions. The dominant matrix consists of
plagioclase laths (maskelynite), olivine and complexly zoned
clinopyroxene with accessory Ti-chromite, ilmenite, Mg-Fe–
bearing merrillite and rare Si-rich glass or silica polymorph.
Glomerocryst regions are composed of coarser (0.5–0.8 mm)
plagioclase (maskelynite) and olivine with interstitial
pigeonite and ilmenite.
Mineral compositions and geochemistry: Matrix-
clinopyroxene  is  patchily  zoned  from  augite  cores
(Fs24.9–31.2Wo35.3–31.1, FeO/MnO = 30–32) to pigeonite rims
(Fs55.4–56.4Wo17.5–15.4, FeO/MnO = 36); olivine (Fa67.9–79.2,
FeO/MnO = 49–52); plagioclase (An58.40–61.0 Or1.6).
Plagioclase in glomerocryst regions is consistently more
calcic (An66.3–68.5Or0.3). Bulk composition (R. Korotev,
WUSL): INAA of two ~37 mg whole fragments of matrix
gave Na 1.40 wt%, Fe 15.8 wt%, and (in ppm) Sc 39.7, Cr
1027, Ni <60, La 1.85, Sm 2.69, Eu 0.86, Tb 1.05, Yb 4.16,
Hf 3.16, Th 0.24; the REE pattern shows moderate light REE
depletion, elevated heavy REE abundances and a negative Eu
anomaly.
Classification: Achondrite (Martian, basaltic shergottite).
Type specimens: A total of 2.6 g of sample is on deposit at
UWS. PSF holds the main mass (6.63 g).

Northwest Africa 4482
Algeria
Find: August 2006
Pallasite (main group)

History: G. Hupé purchased the sample in August 2006 in
Tagounite, Morocco.
Physical characteristics: The meteorite consists of a total of
30 dark, magnetic fragments containing yellowish-green
silicate in a dark brown matrix. The fragments have a
combined weight of 5816 g.
Petrography: (A. Irving and S. Kuehner, UWS) Large olivine
grains (up to 8 mm across) with interstitial, porous, banded
iron hydroxides enclosing sparse angular grains of terrestrial
quartz, and accessory chromite, schreibersite and fresh metal
(both kamacite and taenite).
Mineral compositions  and  geochemistry: Olivine
(Fa12.2–13.0, FeO/MnO = 41.1–42.5). Oxygen isotopes:
(D. Rumble, CIW) analysis of acid-washed handpicked
olivine by laser fluorination gave δ18O = 3.65, δ17O = 1.72,
Δ17O = −0.198 (all in ‰).
Classification: Pallasite (main group). The original metal in

this specimen is almost entirely weathered to iron
hydroxides.
Specimens: A total of 20.1 g of sample, one polished thin
section and one polished mount are on deposit at UWS.
GHupé holds the main mass. 

Northwest Africa 4484
Algeria
Find: June 2006
Achondrite (eucrite, basaltic)

History: S. Ralew purchased the specimens in June 2006 in
Rissani, Morocco.
Physical characteristics: The meteorite consists of seven
broken fragments of a dark gray stone with a combined
weight of 140 g.
Petrography: (A. Irving and S. Kuehner, UWS) The thin
section studied shows an ophitic texture, with large
(≤1.3 mm) pyroxene grains (composed of orthopyroxene with
fine augite exsolution lamellae or patchy intergrowths of
orthopyroxene with augite) and distinctive, thin plagioclase
laths (commonly in radiating clusters). Interstitial mesostasis
regions contain silica, ilmenite, troilite, and minor Ni-free
kamacite (partly altered to brown iron hydroxides).
Mineral compositions and  geochemistry: Augite
(Fs32.4–32.8Wo41.2–41.3; FeO/MnO = 32.7–36.7), orthopyroxene
(Fs64.9Wo2.9; FeO/MnO  = 32.2)  and  plagioclase
(An86.0–90.5Or0.2–0.5).
Classification: Achondrite (eucrite, basaltic). 
Type specimens: A total of 20 g of sample and one polished
thin section are on deposit at UWS. Ralew holds the main
mass.

Northwest Africa 4486
Morocco or Algeria
Find: September 2005 
Ordinary chondrite (type 3)

History: Purchased at the Denver Mineral Show by A. Hupé
in September 2004.
Physical characteristics: A single 21.3 g light brown stone
lacking fusion crust and with abundant, small chondrules.
Petrography: (A. Irving and S. Kuehner, UWS): Closely
packed, round PO and POP chondrules (mean diameter
0.8 mm) with accessory, partially altered kamacite, troilite
and pentlandite. The content of metal (+minor Fe hydroxide)
is very low (mode determined by BSE imaging of a whole
thin section is 2 vol%).
Geochemistry: Olivine  (Fa5–29), orthopyroxene
(Fs0.5–30Wo1.6). Oxygen isotopes: (D. Rumble, CIW) analyses
of two acid-washed whole rock fragments by laser
fluorination gave, respectively, δ18O = 5.11, 5.51; δ17O =
3.15, 3.29; Δ17O = 0.465, 0.400 (all ‰). These oxygen
isotopic compositions are closer to the TFL than those of H
chondrites and far removed from those of LL chondrites.
Classification: Ordinary chondrite (type 3); S1, W1/2.
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Specimens: A total of 4.6 g of sample and one polished thin
section are on deposit at UWS. AHupé holds the main mass.

Northwest Africa 4506 
 Northwest Africa
 Find: October 2006
 Pallasite (main group)

History: Michael Farmer purchased the sample in Denver,
Colorado, in October 2006. 
Physical characteristics: The meteorite was a fragment with
a total mass of 23.12 g. The exterior color of the meteorite
was orange and contains numerous by dark veins, as it was
mainly olivine with veins of oxidized metallic Fe-Ni. 
Petrography: (D. Schrader, M. Killgore, and D. Lauretta,
UAz) The meteorite contains olivine, Fe, Ni-rich metal,
chromite, sulfide, and FeO. The olivine (2.2–3.2 mm) grains
are surrounded by weathered remnant metal veins. 
Mineral compositions and geochemistry: (D. Schrader,
M. Killgore, D. Lauretta, K. Domanik, and D. Hill at UAz)
Olivine (Fo86.3–86.8; average = Fo86.5±0.2), kamacite (average
Ni = 4.96 ± 1.60 [3.47 to 7.76] and average Co = 0.86 ± 0.04
[0.81–0.92] all wt%) and one taenite analysis (Ni = 20.75 and
Co = 0.54 [both wt%]). Reliable analyses on chromite and
troilite were not possible due to weathering.
Classification: Pallasite (main group).
Type specimens: A total of 8.17 g of sample is on deposit at
UAz (UA2059). Farmer holds the main mass.

Northwest Africa 4507
Morocco
Find: 2005
Achondrite (ureilite)

History: Purchased in 2006 at the Tucson Gem and Mineral
Show.
Physical characteristics: Total mass, 85.0 g, a deformed
parallel piped piece with smaller top surface, 68 × 24 ×
24 mm in size, external color is dark brown and no fusion
crust is apparent.
Petrography: (H. Takeda, Chiba). The sample consists of
olivine (up to 2.3 × 1.7 mm in size) and pyroxene. One PTS
shows a typical ureilite texture with carbonaceous veins, in
which Fe metal and sulfide are present. Approximately one-
third of mafic silicates are pigeonite. A part of carbonaceous
veins intrudes into an olivine crystal as a plate. Olivine crystals
have minor cracks, but shock effect is minor. Some pigeonite
grains show a twin texture. 
Mineral compositions: Olivine Fo79–82 (core) and >Fo90
(rims). Major pyroxenes have pigeonite compositions
(Fs19Wo10). A large olivine crystal contains a small ellipsoidal
inclusion of pigeonite, 0.26 × 0.20 mm, with small regions of
high-Ca (Fs14Wo35) and low-Ca (Fs17.3Wo4.8). Pyroxenes
enclosed in thick rims of the small ellipsoidal inclusion of
pigeonite within the olivine grain; another ellipsoidal
inclusion (0.16 × 0.09 mm) has low-Ca pyroxene composition

(Fs18.5Wo4.6). Microscopic observations and Raman analyses
(T. Nakamuta, KyuU) show tiny diamond crystals occurring
in blade-shaped graphite crystals. 
Classification: Achondrite (ureilite); minimum weathering,
minimum shock.
Type specimen: A total of 17.22 g of sample and one thin
section are on deposit at NSMT. Hori holds the main
mass.

Northwest Africa 4508
Northwest Africa
Find: 2001 
Achondrite (ureilite)

History: Purchased in Rissani, Morocco in April 2001. 
Physical characteristics: One subrounded blocky mass (5 ×
3 × 2 cm) of 182 g and covered with dark brown, moderately
weathered fusion crust.
Petrography: (H. Takeda, Chiba and A. Yamaguchi, NIPR).
The sample contains fine-grained, granoblastic olivine, partly
darkened pyroxene with carbonaceous (graphite) veins at
grain boundaries. Minor weathering and heavily shocked. A
few grains of pyroxene or olivine crystals form larger grains
(0.7 × 0.4 to 3 × 1 mm). An original olivine crystal is broken
into many very fine crystallites to show a granoblastic texture.
There is an unusual texture of pyroxene crystals found in one
of the sections studied.
Mineral compositions  and  geochemistry:  Olivine
(Fo83–86 [cores], up to Fo89 [rims]); pigeonite (Fs14Wo7; Wo6–

10 range). Oxygen isotopes: (M. Kusakabe, OkaU) δ17O =
2.97, δ18O = 7.66 (both ‰).
Classification: Achondrite (ureilite).
Type specimen: A total of 20.2 g of sample and one thin
section are on deposit at NIPR. Fectay holds the main
mass.

Northwest Africa 4519 
Morocco
Find: 2001
Achondrite (ureilite)

History: Purchased in Zagora, Morocco in 2001. 
Physical characteristics: The deformed conical shaped mass
(114 g; 6.5 × 3.5 cm) is partially fusion-crusted.
Petrography: (H. Takeda, Chiba and A. Yamaguchi, NIPR).
It contains olivine and pyroxene with carbonaceous veins at
grain boundaries. Mafic silicate crystals seem to show a
preferred orientation, two to three crystals up to 4.2 × 1.4 mm
in size are joined with common elongation direction without
carbonaceous veins to form a large aggregate (~4.2 × 3.8 mm)
with carbonaceous materials around it. 
Mineral  compositions  and  geochemistry:  Olivine
(Fo83–80 [cores]; Fo89 [rims]), pyroxene (Fs16.7Wo8.6). Oxygen
isotopes: (M. Kusakabe, OkaU), δ17O = 3.29, δ18O = 8.20
(both ‰).
Classification: Achondrite (ureilite); minimal weathering. 
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Type specimen: A total of 20 g of sample and two thin
sections are on deposit at NIPR. Fectay holds the main mass.

Northwest Africa 4523
Al Nif, Morocco
Find: April 2001
Achondrite (eucrite, basaltic)

History: Carine and Bruno Fectay purchased the rock in Al
Nif, Morocco in April 2001. 
Physical characteristics The very fresh stone weights 174 g
and is nearly covered with fusion crust. The interior of the
stone is light gray in color and displays a brecciated texture
with dark clasts ranging from a few mm to about 1.5 cm.
Petrography: (J. A. Barrat and M. Bohn, IUEM;
A. Yamaguchi, NIPR) Two types of clasts are found in a fine-
grained recrystallized matrix: medium-grained ophitic/
subophitic and fine-grained clasts. Medium-grained clasts
(~1–2 mm) display a subophitic texture, and are composed of
plagioclase, pyroxene (pigeonitic core and augitic rim), silica,
ilmenite, chromite, and recrystallized mesostasis. Fine-
grained clasts consist of pyroxene phenocrysts (~150 μm in
diameter) in a fine-grained groundmass that consists of
plagioclase, pigeonite, augite, silica, ilmenite, troilite, and
K-feldspar.
Geochemistry: (J. A. Barrat, M. Benoit, J. Cotton, IUEM and
A. Yamaguchi, NIPR). Mineral phases in clasts and matrix
have identical composition; pyroxenes (Mg35.9Ca4.7Fe59.4 to
En30.2Wo43.3Fs26.5; FeO/MnO = 34 [n = 265]) and plagioclase
(An90–71). Bulk composition: FeOtotal/MgO = 2.84 (ICP-AES)
close to typical main group eucrites but exhibits the highest
concentrations in K2O = 0.15 wt% measured in eucrites.
Moreover, it is richer in TiO2 = 1.35 wt% (ICP-MS) and
incompatible trace elements relative to Stannern. Its REE
element pattern is flat (Lan/Ybn = 1.29) and displays a marked
negative Eu anomaly (Eu/Eu* = 0.62). Bulk oxygen isotopic:
(R. C. Greenwood, I. A. Franchi, OU) composition is δ17O =
1.757 ± 0.004, δ18O = 3.791 ± 0.013, Δ17O = −0.230 ± 0.003
(all ‰).
Classification: Achondrite (eucrite, basaltic) and lies on the
Stannern trend.
Type specimens: A total of 21 g of sample and one thick
section are on deposit at IUEM. Fectay holds the main
mass.

Northwest Africa 4527
Algeria
Find: Summer 2006
Achondrite (Martian, basaltic shergottite)

History: The stones were recovered in Algeria in summer
2006, and G. Hupé purchased them in M’Hamid, Morocco, in
July 2006. 
Physical characteristics: The meteorite consists of two
broken, brown stones weighing 10.06 g. The stones have
weathering rinds ~2 mm thick. 

Petrography: (A. Irving and S. Kuehner, UWS) Olivine
occurring with either prismatic low-Ca pyroxene phenocrysts
or chromite microphenocrysts is set in a matrix of pigeonite,
maskelynite, Ti-chromite, ilmenite, merrillite, and pyrrhotite.
Minor veinlets of calcite and barite are present.
Mineral compositions: Olivine phenocrysts are zoned from
Fa19.8–22.4 (cores) to Fa49.2–50.9 (rims) (FeO/MnO = 41–56);
pyroxene phenocrysts are zoned from orthopyroxene cores
(Fs22.8Wo4.1, FeO/MnO = 40) to pigeonite rims (Fs40.1Wo11.9,
FeO/MnO = 40); olivine microphenocrysts Fa32.7 (FeO/
MnO  = 51); maskelynite (An53.7–66.4 Or0.7–0.1); matrix
chromite is relatively Ti-rich, whereas chromite occurring as
microphenocrysts and as inclusions in olivine phenocrysts is
Ti-poor and Mg-rich.
Classification: Achondrite (Martian, basaltic shergottite). 
Type specimens: A total of 2.1 g of sample and one thin
section are on deposit at UWS. GHupé holds the main mass.

Northwest Africa 4531
Morocco or Algeria
Find: September 2005 
Ordinary chondrite (type 3)

History: Purchased at the Denver Mineral Show by A. Hupé
in September 2005.
Physical characteristics: Three light brown stones (total
weight 38.9 g) lacking fusion crust and with abundant large
chondrules.
Petrography: (A. Irving and S. Kuehner, UWS) Closely
packed PO and POP chondrules with a mean diameter
1.0 mm. Chondrules contain accessory phases such as
partially altered kamacite, taenite, and troilite. The content of
metal (+minor Fe hydroxide) = 2 vol%.
Geochemistry: Olivine (Fa4–27) Oxygen isotopes:
(D. Rumble, CIW) Analysis of an acid-washed whole rock
sample by laser fluorination gave δ18O = 5.25, δ17O = 3.47,
Δ17O = 0.709 (all ‰). Although these Δ17O values are within
the range for H chondrites, this specimen is much too poor in
metal to be an H chondrite.
Classification: Ordinary chondrite (type 3); S1, W1/2.
Specimens: A total of 7.8 g of sample and one polished thin
section are on deposit at UWS. AHupé holds the main mass.

Northwest Africa 4587
Algeria
Find: September 2006
Achondrite (ungrouped)

History: G. Hupé purchased the rock in September 2006 in
Erfoud, Morocco.
Physical characteristics: The meteorite comprises a single,
dense stone (530 g) without fusion crust. The main
constituent (pyroxene) is a distinctive deep brown color and
several large opaque grains are visible.
Petrography: (A. Irving and S. Kuehner, UWS) Granular
texture with large pyroxene grains (pigeonite with numerous
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fine, parallel exsolution lamellae of clinopyroxene), and
interstitial polycrystalline plagioclase (with rims of silica
against pyroxene). Accessory minerals are skeletal ilmenite,
merrillite, Ni-bearing pyrrhotite and rare kamacite. One large
oikocryst of ilmenite + Ti-chromite contains numerous
chadacrysts of plagioclase and has narrow rims of fayalitic
olivine adjacent to surrounding pyroxene.
Mineral compositions: Pyroxene consists of host pigeonite
(Fs63.4Wo6.9 FeO/MnO = 67.6, TiO2 = 0.49 wt%) and lamellae
of clinopyroxene (Fs35.4Wo38.9, FeO/MnO = 69.4, TiO2 =
0.90 wt%); plagioclase (An85); olivine rim adjacent to
ilmenite (Fa81.9, FeO/MnO = 112).
Classification: Achondrite (ungrouped). This very fresh
stone is essentially identical to NWA 011, NWA 2400, and
NWA 2976, and evidently is paired with them.
Specimens: A total of 20 g of sample is on deposit at UWS.
GHupé holds the main mass.

Northwest Africa 4590 30°19.025′N, 4°56.573′W
Morocco/Algeria
Find: June 2006
Achondrite (angrite)

History: Scattered fragments from a small stone which
appears to have shattered upon landing recently were
recovered from an area of ~40 m2 in the Morocco-Algeria
border zone, 21 km SSW of Tamassint oasis and 18 km S of
Agoult, Morocco. G. Hupé purchased all the recovered
material in June 2006 in Tagounite, Morocco. He then
traveled to Tamassint and was shown the location by the
original find and measured GPS coordinates. 
Physical characteristics: Fragments totaling 212.8 g of a
very friable specimen composed of coarse yellow-green,
black and white grains; very fresh with preserved shiny, black
fusion crust on some pieces, and minor pale orange terrestrial
weathering coatings on some broken surfaces.
Petrography: (A. Irving and S. Kuehner, UWS) Coarse-
grained (mostly 0.6–1.6 mm, but some olivine grains up to
12 mm) with a cumulate texture and composed of
clinopyroxene (33 vol%, with rare pigeonite exsolution
lamellae), pure anorthite (28 vol%), olivine (14 vol%, with
prominent subparallel exsolution lamellae 10–50 microns
wide of kirschsteinite), kirschsteinite (5 vol%, with thin
exsolution lamellae of olivine), ulvöspinel (18 vol%), and
accessory glass, troilite merrillite, Ca silicophosphate, and
kamacite (making up the remaining 5 vol%). Some anorthite
occurs as subhedral grains partially enclosed within large
ulvöspinel grains, but most occurs as intercumulus aggregates.
Clinopyroxene is strongly zoned with paler-colored, corroded
cores surrounded by darker purple-brown mantles and distinct
rims. Thin (5–50 μm wide) discontinuous, curvilinear zones of
glass are present on some grain boundaries (notably those
between anorthite and ulvöspinel, but also around and cutting
across troilite grains), and are associated with secondary
clinopyroxene, kirschsteinite, olivine, anorthite, and troilite

grains; these films of glass + daughter minerals truncate
kirschsteinite exsolution lamellae in adjacent olivine. This
angrite is unlike other known specimens, having neither a
fine-grained quench or ophitic/intersertal basaltic texture nor a
coarse metamorphic texture.
Mineral compositions and geochemistry: Clinopyroxene
(Fs20.8–33.3Wo53–54.9; FeO/MnO = 85–278), olivine host
(Fa72.6–74.7Ln3.5–3.6; FeO/MnO = 70–87), kirschsteinite
lamellae (Fa44.7–45.4Ln46–47.2; FeO/MnO = 73–82),
kirschsteinite host (Fa46.6–47.5Ln43.6–45.5; FeO/MnO = 63–68),
olivine lamellae (Fa75–76.7Ln2.7–2.8; FeO/MnO = 71–74).
Oxygen isotopes: (D. Rumble, CIW) Analyses of two aliquots
of acid-washed mineral fragments by laser fluorination gave,
δ18O = 3.845, 3.881; δ17O = 1.927, 1.967; Δ17O = 0.0956,
0.0745 (all ‰).
Classification: Achondrite (angrite).
Specimens: A total of 20.01 g of sample, two polished thin
sections and two polished mounts are on deposit at UWS, and
4 g at PSF. GHupé holds the main mass.

Northwest Africa 4615
Northwest Africa
Find: 2006
Rumuruti chondrite (R3.4)

History: The meteorite was recovered by an anonymous
hunter in the western part of the Sahara and purchased by
J. Nauber in Morocco in 2006. 
Physical characteristics: A 10.5 g stone. 
Petrography: (A. Greshake, MNB) Various textural types of
chondrules with clearly defined outlines as well as chondrule
and mineral fragments, all embedded in a dark, fine-grained
matrix. The meteorite appears unbrecciated in the thin section
studied. 
Mineral compositions: Olivine (Fa23.9±14.7; range Fa2.4–41.5),
low-Ca pyroxene (Fs14.5±6.9; range Fs3.8–25.3). 
Classification: Rumuruti chondrite (R3.4); S2, moderate
weathering. 
Type specimens: A total of 2.9 g of sample plus one polished
thin section are on deposit at MNB. JNMC holds the main
mass. 

Northwest Africa 4619
Northwest Africa
Find: 2006
Rumuruti chondrite (R3–5)

History: The meteorite was collected by an anonymous
finder in the western part of the Sahara and bought by
J. Nauber in Morocco in 2006. 
Physical characteristics: A 704 g stone. 
Petrography: (A. Greshake, MNB) A brecciated chondrite
with dark and brighter lithologies ranging from petrological
type 3 to 5. 
Mineral compositions: Olivine (Fa36; range Fa23–39), low-Ca
pyroxene (Fs18.2; range Fs9.7–29.6). 
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Classification: Rumuruti chondrite (R3–5); S2, moderate
weathering. 
Type specimens: A total of 20.8 g of sample plus one
polished thin section are on deposit at MNB. JNMC holds the
main mass.

Northwest Africa 4624
Northwest Africa
Find: 2006
Achondrite (eucrite)

History: The meteorite was recovered by an anonymous
collector in the northern part of the Sahara and bought by
Jürgen Nauber in Ensisheim, France, in 2006. 
Physical characteristics: Two stones totaling 175 g. 
Petrography: (A. Greshake, MNB). An unbrecciated
achondrite mainly consisting of exsolved pyroxene and calcic
plagioclase displaying a cumulate texture. Minor phases
include chromite, pyrrhotite, troilite, and SiO2. The meteorite
contains several dark shock veins. 
Mineral compositions: Pyroxene (Fs35.5–43.3Wo2.7–15.6) and
plagioclase (An91.1–93). 
Classification: Achondrite (eucrite); extensive shock;
moderate weathering. 
Type specimens: A total of 21.5 g of sample plus one
polished thin section are on deposit at MNB. JNMC holds the
main mass.

Northwest Africa 4636
Northwest Africa 
Find: 2005 
Mesosiderite

History: The meteorite was collected by an anonymous
finder in the western part of the Sahara and bought by the
main mass holder at a meteorite fair in Germany from two
different dealers. 
Physical characteristics: Several dark stones totaling
2850 g.
Petrography: (A. Greshake, MNB and M. Kurz, Kurz). The
stony portion of the meteorite consists of dominant pyroxene,
plagioclase, and phosphates. Minor phases include troilite,
silica, and small metallic Fe-Ni grains. Metal is mostly
kamacite. 
Mineral compositions  and geochemistry: Pyroxene
(Fs31.1–35.0 Wo4.8–9.1), plagioclase (An94.5; range An91.8–95.5).
Oxygen isotopes: (I. A. Franchi and R. C. Greenwood, OU)
The mean of two replicates δ17O = 2.09, δ18O = 4.38, Δ17O =
−0.19 (all ‰). 
Classification: Mesosiderite; minimal shock and moderate
weathering. 
Type specimens: A total of 29 g of sample plus one polished
thin section are on deposit at MNB. The anonymous purchaser
holds the main mass.

Northwest Africa 4677
Northwest Africa
Find: July 2006
Achondrite (eucrite, monomict)

History: F. Béroud purchased the meteorite in July 2006 at
Ste Marie-aux-Mines, France. According to the Moroccan
seller, the meteorite was found in the Sahara and other pieces
had been previously sold.
Physical characteristics: A single, complete, partially
crusted stone weighing 156.4 g. 
Petrography: (A. Seddiki, Ud’OEA and UJM; B. Moine,
J. Y. Cottin, UJM; B. Devouard, UBP and M. Denise,
MNHNP). The rock is brecciated and transected by impact
melt veins. Undeformed clasts mostly consist of pyroxene
and plagioclase grains (1–4 mm) with a cumulative texture.
The pyroxenes are pigeonites with very fine (<1 μm)
exsolution lamellae. These clasts are embedded in a finer
grained clastic matrix of the same nature. Accessory phases
include spinel and taenite-kamacite-troilite assemblages and
silica. 
Mineral compositions and geochemistry: Spinel (Fe,Ti-rich
chromite, Cr2O3 = 45 wt%), plagioclase (An91), pigeonite
(Fs41.20–42.40Wo7–10), pyroxene (Fe/Mn = 27–32). Kamacite
(Ni = 4.9) and taenite (Ni = 38.5–44.6, both wt%). 
Classification: Achondrite (eucrite, monomict); S3, minimal
weathering. The meteorite is similar to Dhofar 007 and EET
92023. 
Type specimens: A type specimen of 20.2 g is on deposit at
MNHNP and two sections are kept at UBP. Béroud holds the
main mass.

Northwest Africa 4678
Morocco
Find: August 2006
Achondrite (diogenite)

History: F. Béroud purchased the meteorite in August 2006 in
Rissani, Morocco. 
Physical characteristics: A 3.60 g individual, oriented,
nearly complete stone with black fusion crust over
approximately 90% of the specimen.
Petrography: (A. Seddiki, UO and UJM; B. Moine, J. Y.
Cottin, UJM; B. Devouard, UBP; M. Denise, MNHNP). The
stone is composed predominantly of Ca-poor pyroxene with
small inclusions of spinel and troilite. 
Mineral compositions and geochemistry: Ca-poor
pyroxene (Fs29.8–28.6Wo3.5–4.1), pyroxene (Fe/Mn = 26.4–
31.8 [atomic]). Spinel Ti-poor chromite (Cr2O3 =
56 wt%).
Classification: Achondrite (diogenite); minimum shock and
weathering. 
Type specimens: The main mass of 3.34 g is deposited at
MNHNP and one thin section is kept at UBP.
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Northwest Africa 4693
Morocco
Find: 2006
Rumuruti chondrite (R3–6)

History: The meteorite was recovered by an anonymous
finder in western part of the Sahara and bought by the main
mass holder in Erfoud, Morocco, in 2006. 
Physical characteristics: One stone weighting 866.2 g. 
Petrography: (A. Greshake, MNB). A brecciated chondrite
with pronounced dark and brighter lithologies ranging from
petrological type 3 to 6. 
Mineral compositions: Olivine (Fa24.3; range Fa4.6–39.2) and
low-Ca pyroxene (Fs30; range Fs2.3–34.7). 
Classification: Rumuruti chondrite (R3–6); S2, moderate
weathering. 
Type specimens: A total of 24.3 g of sample plus one
polished thin section are on deposit at MNB. HSSH holds the
main mass.

Northwest Africa 4747
Morocco
Find: 2001
Mesosiderite

History: Purchased in Alnif, Morocco, in 2001 by B. Fectay.
Physical characteristics: A single rounded stone of 1.2 kg
with no fusion crust. 
Petrography: (A. Yamaguchi, NIPR). The thin section
reveals a breccia composed of silicate fragments (<1 mm)
(~80 vol%) in a matrix of Fe, Ni-rich metal and minor troilite.
There are a few large nodules of metallic Fe-Ni
(<several mm). The silicate fragments are mainly pyroxene,
plagioclase, and minor silica minerals. 
Mineral compositions: (A. Yamaguchi, NIPR). Low-Ca
pyroxene (Fs28.3–32.5Wo0.8–2.6; FeO/MnO = ~30) and
plagioclase (An87.9–90.7). 
Classification: Mesosiderite. 
Type specimens: A total of 20.9 g of sample and one thin
section is on deposit at NIPR. Fectay holds the main mass.

A list of all meteorites approved from Northwest Africa is
presented in Table 2.

THE AMERICAS

North America

Richland (Fredericksburg)
A 47 kg iron meteorite was reportedly found near
Fredericksburg, Texas. Chemical analysis (Wasson et al.
2007) showed that it is indistinguishable from Richland, a
13.6 kg IIAB iron that was found ~300 km away. It is likely
that these meteorites are paired and that one (or both) masses
were transported by humans from their original find locations.
Henceforth, the name Fredericksburg shall be an unofficial

synonym for Richland. The new mass may be referred to as
“Richland (Fredericksburg).” A total of 213 g is on deposit at
UCLA.

South America

Peru

Cerro La Tiza 14°31′59.56′′S, 75°46′30.40′′W
Cerro La Tiza, Ica, Peru
Find: September 14, 2002
Ordinary chondrite (H4)

History: K. Hönninger and N. Diaz Zegarra recovered this
meteorite in the course of an expedition. 
Physical characteristics: The meteorite consists of three
pieces with a total mass of 3740 g (3475 g, 235 g, and 30 g).
Fragments are irregularly formed, shiny and of brownish
color with very small black patches of fusion crust left. 
Petrography: (S. P. Schwenzer, MPI and J. Zipfel, SNG)
Sharply defined chondrules up to 0.8 cm in diameter. In rare
chondrules turbid glass is observed. Fragments are fractured.
Along cracks weathering is more pronounced. 
Mineral compositions and geochemistry: Olivine
(Fa17.9±0.2) and pyroxene (Fs15.9±0.4), both homogeneous.
Classification: Ordinary chondrite (H4); S3, W3.
Type specimens: A total of 97 g of sample and one thin
section on deposit at MPI. The finders hold the main mass.

ANTARCTICA

ANSMET

Meteorites collected by Antarctic Search for Meteorites
(ANSMET) teams and their collaborators between 1976 and
1981 officially have the letter A before their number, e.g.,
Allan Hills A77307, abbreviated ALHA77307. However,
the use of this letter A is henceforth to be considered
optional. Thus, Allan Hills 77307, abbreviated ALH 77307,
is equally correct and equivalent to the official name and
abbreviation.

Table 3 lists 1213 meteorites recovered from Antarctica by
the ANSMET program during the 2003 through 2005
seasons. For more information on these meteorites, please
visit the curation home page of the Johnson Space Center,
National Aeronautic and Space Administration, at http://
curator.jsc.nasa.gov.

PNRA

Table 4 lists meteorites collected by the Italian team,
Programma Nazionale Ricerche in Antartide (PNRA)
recovered from the Allan Hills blue ice field (Victoria Land,
Antarctica) in November 2006. Mineralogy and classification



1664 H. C. Connolly, Jr., et al.

performed by L. Folco (MNA-SI) and P. Rochette (CEREGE).
Magnetic classification was conducted according to Rochette
et al. (2003) and Folco et al. (2006) using a SM30
susceptivimeter. All main masses and type specimens are on
deposit at MNA-SI.

PRIC

Table 5 lists meteorites collected by the Chinese Antarctic
Expedition to Grove Mountains, Antarctica, in 2006 and
submitted through the Polar Research Institute of China
(PRIC).

Grove Mountains 052049 72°46′23′′N, 75°20′8′′E
Grove Mountains, Antarctica
Find: January 16, 2006
Ordinary chondrite (L5)

History: X. Liu recovered the stone in a large moraine west to
the northern part of Gale Escarpment in Grove Mountains.
Physical characteristics: It is a round stone mostly covered
with fusion crust. The meteorite weights 96.7 g. Magnetic
susceptibility: logχ = 4.60 × 10−9 m3/kg.
Petrography: (Y. Lin, B. Miao, S. Hu, and L. Feng,
IGGCAS). It contains large melt veins (>3 mm thick) with
abundant rounded silicate clasts embedded in
microcrystalline matrix. Olivine grains in the melt veins
common have FeO-rich ringwoodite rims and FeO-poor
wadsleyite interiors. Chondrules in the unmolten parts are
recognized.
Mineral compositions: olivine (Fa24.0±0.4); low Ca-pyroxene
(Fs20.6±0.5).
Classification: Ordinary chondrite (L5); S6, W1
Type specimen: All of the mass is on deposit at PRIC.

Grove Mountains 055364  72°59′36′′N, 75°13′6′′E
Grove Mountains, Antarctica
Find: January 9, 2006
Mesosiderite

History: X. Chen recovered the meteorite in a large moraine
west of the middle of the Gale Escarpment in Grove
Mountains. 
Physical characteristics: A 396.4 g meteorite with a round
shape and many concaved areas. Part of the black fusion crust
remains.
Petrography: (Y. Lin, B. Miao, S. Hu, and L. Feng,
IGGCAS). It contains 23.9 vol% metallic Fe-Ni. The silicate
part consists mainly of low-Ca pyroxene (61.8 vol%),
plagioclase (32.3 vol%), and silica (5.9 vol%), with minor
olivine, chromite, and phosphates. Olivine occurs as clasts
with embayed outlines and is surrounded by layers of low-Ca
pyroxene and fine-grained chromite. Low-Ca pyroxene grains
are nearly homogeneous, without exsolved lamellae of Ca-
pyroxene. Phosphates commonly occur along the boundaries
of Fe,Ni-rich metal with minor schreibersite. 

Mineral compositions and geochemistry: Olivine
(Fa27.9±3.1; FeO/MnO = 37 ± 3), low Ca-pyroxene (Fs29.5±3.8;
FeO/MnO  = 22 ± 2), and plagioclase (An88.7–90.3Ab9.0–11.1). 

Classification: Mesosiderite; minimal weathering. 
Type specimens: The entire sample is on deposit at
PRIC.

ASIA

Arabian Peninsula
The Meteoritical Bulletin announces a new name series,
Arabian Peninsula (AP), approved after considerable debate
by the Nomenclature Committee of the Meteoritical Society.

The five approved meteorites listed below, along with
reportedly 18 ordinary chondrites, were recovered near the
Rub al-Khali Desert (Empty Quarter) by workers in 2005 and
2006. They were all sent to an anonymous American collector
for verification in August 2006.

Arabian Peninsula 001
United Arab Emirates
Find: 2006
Achondrite (diogenite)

History and physical characteristics: This 145 g stone is
very fresh with black crust and flow ridges.
Petrography: (T. Bunch and J. Wittke, NAU) Unbrecciated
medium-grained orthopyroxenite with inclusions of euhedral
chromite crystals. Contains 94 vol% orthopyroxene, 4 vol%
chromite, 2 vol% FeS, and trace olivine. Orthopyroxene
exhibits heavy undulatory extinction, shear zones show
intense granulation and distortion of minerals.
Mineral compositions and geochemistry: Orthopyroxene
(Fs21.6Wo2.0; FeO/MnO = 29), olivine (Fa27.3, FeO/MnO = 45)
and chromite (Cr/[Cr + Al] = 79).
Classification: Achondrite (diogenite); moderate shock,
minimum weathering.
Type specimen: A 21 g sample is on deposit at NAU. The
main mass holder is anonymous.

Arabian Peninsula 002
United Arab Emirates
Find: 2006
Achondrite (eucrite)

Physical characteristics: A dark, 54 g completely crusted
stone.
Petrography: (T. Bunch and J. Wittke, NAU). Eucrite
breccia with ophitic to subophitic textures. Contains
pigeonite, augite, plagioclase, FeS, metal, and SiO2.
Pigeonite cores are rimmed by subcalcic augite. Pigeonite
basal sections show well-developed twinning and
plagioclase has extensive Carlsbad-albite twinning.
Mesostasis pockets consist of fine-grained intergrowths of
plagioclase, SiO2, and FeS.
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Mineral compositions and geochemistry: Pigeonite cores
(Fa41.4Wo8.2; FeO/MnO = 30), subcalcic augite rims
(Fs46Wo21.6; FeO/MnO = 29) and plagioclase (An84.2–92.2).
Classification: Achondrite (eucrite); minimal shock, minimal
weathering with minor carbonate/ iron oxide veins.
Type specimen: A 10.8 g sample is on deposit at NAU. The
main mass holder is anonymous. 

Arabian Peninsula 003
United Arab Emirates
Find: 2006
Achondrite (diogenite)

Physical characteristics: A 56 g stone that has been heavily
sandblasted, no crust remains.
Petrography: (J. Wittke and T. Bunch, NAU) Unbrecciated
with well-developed preferred orientation of orthopyroxene.
Large chromite crystals (<2 mm) are surrounded by a corona-
like “necklace” of very small orthopyroxene and olivine
grains. Chromite also has very tiny (<0.01 mm) inclusions of
pigeonite, diopside, plagioclase, and FeS. Small grains of
FeS, metal, and clusters of olivine occur as inclusions in
cumulate orthopyroxene.
Mineral compositions and geochemistry: Orthopyroxene
(Fs23.5Wo2.3; FeO/MnO = 28), orthopyroxene inclusions
(Fs21Wo2.7; FeO/MnO = 28), olivine (Fa25.5; FeO/MnO = 43),
diopside inclusions (Fs11.1Wo42), and chromite (Cr/[Cr + Al]
= 0.76). 
Classification: Achondrite (diogenite); minimal shock,
weathering in the interior is minimal. 
Type specimen: A 11.2 g sample is on deposit at NAU. The
main mass holder is anonymous.

Arabian Peninsula 004
United Arab Emirates
Find: 2006
Achondrite (diogenite)

Physical characteristics: A 31 g stone that is partially
covered with a dull black fusion crust.
Petrography: (T. Bunch and J. Wittke, NAU) Protogranular
texture with several poikilitic grains of orthopyroxene host
and rounded olivine inclusions. Mineral modes (vol%):
orthopyroxene = 94, olivine = 4, chromite, metal, and FeS = 2.
Mineral compositions and geochemistry: orthopyroxene
(Fs24.3Wo3.7; FeO/MnO = 28), olivine (Fa30.3; FeO/MnO =
45), chromite (Cr/[Cr + Al] = 66), metal (Ni = 3.1 wt%).
Classification: Achondrite (diogenite); minimal shock,
minimal weathering. 
Type specimen: A 7 g sample is on deposit at NAU. The main
mass holder is anonymous.

Arabian Peninsula 005
United Arab Emirates
Find: 2005
Achondrite (eucrite, monomict breccia)

Physical characteristics: A brownish 146 g stone,

with no fusion crust, partially desert-etched by
sandblasting.
Petrography: (J. Wittke and T. Bunch, NAU) Porphyroclastic
texture of relict cumulate basalt clasts surrounded by a fine-
grained matrix of recrystallized basalt. Thin, shock-melt veins
transcend the sample. Prominent iron oxide staining
surrounds metal grains.
Mineral characteristics and geochemistry: Pigeonite
(Fs52.5Wo8.7; FeO/MnO = 33), augite (Fs42.8Wo27.2), chromite
(Cr/[Cr + Al] = 75), and plagioclase (An90.5).
Classification: Achondrite (eucrite, monomict breccia);
moderate shock and weathering. 
Type specimen: A 21 g sample is on deposit at NAU. The
main mass holder is anonymous.

Arabian Peninsula 006
United Arab Emirates
Find: 2005
Achondrite (eucrite, monomict breccia)

Physical characteristics: A 67 g stone that has somewhat
weathered fusion crust and desert staining.
Petrography: (J. Wittke and T. Bunch, NAU) A fine-grained,
eucrite monomict breccia. Ophitic- to subophitic-textured,
plagioclase contains numerous, tiny (<0.02 mm) oriented
euhedral pyroxene crystals. Has a moderate degree of
undulatory extinction in plagioclase and pyroxenes. Contains
orthopyroxene, pigeonite, augite, plagioclase, ilmenite,
chromite, FeS, and metal.
Mineral compositions and geochemistry: Orthopyroxene
host (Fs56.6Wo2.2; FeO/MnO = 29), augite exsolution lamellae
(Fs28.8Wo43.6), pigeonite (Fs52Wo8.7; FeO/MnO = 33), and
chromite (Cr[Cr + Al] = 84).
Classification: Achondrite (eucrite, monomict breccia);
minimal shock and weathering.
Type specimen: A 13.5 g sample is on deposit at NAU. The
main mass holder is anonymous.

China

Weikengquan  40°16′N, 99°49′E
Jiuquan City, Gansu Province, China
Find: November 2, 2006
Ordinary chondrite (H5, breccia)

History: The stone lay on sand close to dunes at the
northwestern boundary of the Badanjilin Desert. H. Zang
recovered the stone on the way from the base to
Weikengquan.
Physical characteristics: The stone is 665 g, roughly ball-
shaped and ~10 cm in diameter. It has a complete fusion crust
with many cracks penetrating inside. Sand grains adhere on
the crust.
Petrography: (Y. Lin, B. Miao and S. Hu, IGGCAS) It is a
brecciated chondrite, consisting of numerous almond-like
clasts cemented by fine-grained impact melt. In the clasts
chondrules are readily recognized, and troilite is much more
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abundant than metallic Fe-Ni. In the melt breccias, metallic
Fe-Ni and troilite occur as small spheres, and there are
nodule-like clasts with ringwoodite rims and wadsleyite
interior.
Mineral compositions: Olivine (Fa19.4±0.4) and low Ca-
pyroxene (Fs17.1±0.2) are homogeneous, but plagioclase shows
variation An11.7–20.6Ab69.8–85.5Qr1.5–10.6).  Magnetic
susceptibility: logχ = 4.45 × 10−9 m3/kg.
Classification: Ordinary chondrite (H5, breccia); S6, W3.
Type specimens: A sample of 359 g is on deposit at IGGCAS.
The finder holds 306 g.

Oman

Dhofar 1427  19°6.771′N, 54°49.126′E
Qitbit, Dhofar, Oman
Find: January 17, 2001
Achondrite (ureilite) 

History: A meteorite was found by an anonymous finder in
the Omani desert about 34 km ESE of Qitbit on January 17,
2001. 
Physical characteristics: The meteorite is a single dark
brown stone of 12.92 g with a magnetic susceptibility of
logχ = 4.57 × 10−9 m3/kg. 
Petrography: (Bartoschewitz, Bart) Coarse-grained texture
with triple junctions and curved grain boundaries formed by
large (1–2 mm) elongated recrystallized olivines and minor
pyroxenes (<1 mm). Grain boundaries are outlined by dark
carbonaceous matrix material with finely dispersed metal. 
Mineral composition and geochemistry: (Bartoschewitz,
Bart and P. Appel, B. Mader, Kiel) Olivines (Fo74.2–79.8, CaO
= 0.34, and Cr2O3 = 0.64 [all in wt%], Fe/Mn = 51); and
pyroxenes, Fs13.0–21.6, Wo1.4–9.1, Cr2O3 = 0.97 (in wt%). 
Classification: Achondrite (ureilite) with mosaicised typical
texture. 
Type specimens: A total of 2.6 g of sample is on deposit at

Kiel. A 1.7 g slice and one thin section are on deposit at Bart.
The anonymous finder holds the main mass.

Sayh al Uhaymir 290  21°04′31.6′′N, 57°08′49.3′′E
Oman, Al Wusta
Find: February 13 and November 6, 2004
Carbonaceous chondrite (CH3) 

History: Sixty-four fragments were discovered within a
distance of ~10 m by Rainer and Claudia Bartoschewitz
during a natural science expedition on a gravel plateau of
Miocene fresh-water limestone of Middle Fars group about
35 km SSW of Ghaba Resthouse (Adam County).
Physical characteristics: Sixty-four fragments weighing
between 0.2 to 888 g amount to a total of 1.796 kg.
Petrography: The meteorite is mostly composed of small
chondrules (<20 μm) of various textural types, ~15% fine-
grained metal, few small “matrix lumps,” and rare refractory
inclusions.
Mineral composition and geochemistry: (R. Bartoschewitz,
Bart, P. Appel and B. Mader, Kiel, M.I. Prudêncio, ITN,
U. Krähenbühl, Bern) Pyroxene (Fs3.99–5.16 Wo3.01–1.80; Al2O3
= 1.90, Cr2O3 = 0.62 [wt%]), Ti-rich pyroxene (Fs2.88Wo19.66;
Al2O3 = 10.40, Cr2O3 = 1.27 [wt%]), olivine (Fa1.88–0.83, CaO
= 0.43–0.27, Al2O3 = 0.27, Cr2O3 = 0.47 [all wt%]), sulfide
(Ni = 0.4–21.7 [wt%]), kamacite (Ni = 3.7–8.0, Co = 0.35–
0.56, Si = 0.02–0.15, Cr = 0.08–0.40 [all wet%]), tetrataenite
(Ni = 59.2, Co = 1.45 [wt%]). Whole rock siderophile,
chalcophile, and lithophile element abundances similar to
other CHs. Magnetic susceptibility: logχ = 5.2 × 10−9 m3/kg.
Noble gas isotopes (J. Park and K. Nagao, UTokE, Japan,
R. Okazaki, KyuU) high concentrations of solar noble gases.
O isotopes (M. Kusakabe, OkaU) 17O = 1.91‰, 18O = 5.71‰.
Classification: Carbonaceous chondrite (CH3); moderate
weathering. 
Type specimens: A total of 20.1 g are on deposit UTokE. Bart
holds 1500 g and one thin section.

Table 6 lists all approved meteorites from Asia.

EUROPE

Sweden

The Nomenclature Committee has recognized the new
category of relict meteorites. From the Guidelines for
Meteorite Nomenclature, http://www.meteoriticalsociety.org/
bulletin/nc-guidelines.htm#s77, a relict meteorite is defined
in such a fashion that special provisions are made for highly
altered materials that may have a meteoritic origin,
designated relict meteorites, which are dominantly (>95%)
composed of secondary minerals formed on the body on
which the object was found. Examples of such material may
include some types of “meteorite shale,” “fossil meteorites,”
and fusion crust (as defined in section 1.2 of the guidelines). 

Fig. 2. An image of Österplana 002.
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The naming of relict meteorites is defined in section 7.7 of the
guidelines. A special type of name should be assigned to relict
meteorites. The documentation required for these names must
include a description of the material, the location and date of
the find, the approximate mass or size, the location of the
main mass, and the type of meteoritic material it is suspected
to represent. The name must conform to all applicable parts of
sections 2–6 of the guidelines, and must be approved by the
Nomenclature Committee prior to publication. Relict
meteorite names may be converted to formal meteorite names
by a second vote of the committee, subject to the requirements
of section 7.1 of the guidelines.

Reported in Table 7 are two new name series, Österplana and
Gullhögen. Both are relict of ordinary chondrites recovered
from strata of Ordovician age.

ERRATA

Errata to previous editions of The Meteoritical Bulletin.

The Meteoritical Bulletin, No. 85, 2001

In Table 4, NWA 265 is listed with coordinates of recovery.
However, these coordinates should be disregarded and, as
published, they are unknown. 

The Meteoritical Bulletin, No. 88, 2004

In Table 5, Dhofar 607 is listed with coordinates of recovery
as 10°43.728′N, 54°11.432′E. The correct coordinates are
18°43.728′N, 54°11.432′E.

The description for Maromandia reports coordinates of
recovery as 48.1°S 14.2°E. The correct coordinates of
recovery should be 14.2°S 48.1°E.

The Meteoritical Bulletin, No. 89, 2005

In Table 2, Little Spring Creek is listed as having a mass of
29,500 g. The correct mass is 2950 g.

To Table 5, the following changes are made: Dhofar 543: H6,
S3, W2; Fa19.7±0.14; Fs17.2±0.25, Wo1.13±0.02; Chromite (Al2O3 =
7.8, 2.6% MgO = 2.6, MnO = 0.9 [all wt%]). Whitlockite is
observed. Dhofar 545: LL4 (breccia), S2, W2; Fa31.4±1.02;
Fs25.6±0.73; Wo2.45±0.08.

In Table 7, NWA 774 is listed with a mass of 523 g, purchased
in Tucson in 2001, and the main mass is located at the SWML.
The correct mass is 1440 g, it was purchased from an
anonymous collector in 2000, and Tobin holds the main mass.

In Table 7, NWA 775 is listed with a mass of 1440 g and the

main mass as located at the SWML. The correct mass is
3280 g and Tobin holds the main mass.

In Table 7, NWA 2738 and 2739 are reported as being
classified by Ted Bunch with the type specimen at NAU. It
should read that V. Moggi-Cecchi and G. Pratesi of MSP as
classifiers with the type specimen at MSP.

The Meteoritical Bulletin, No. 90, 2006

In Table 2, NWA 2457 is classified as an impact melt clast but
it should be listed as an impact melt breccia. Furthermore, the
follow additions to NWA samples should be printed within
the comment column of Table 2: NWA 3347: breccia; NWA
3349: shock veins; NWA 3351: breccia, impact-shock breccia
clasts; NWA 3352: calcite veins; NWA 3353: shock veins,
ringwoodite, partly S6; NWA 3355: calcite vein; NWA 3356:
shock veins; NWA 3357: shock veins, breccia, shock
darkening; NWA 3359: An79±6, shock veins, breccia,
polymict, impact-melt clasts, impact melt breccia clasts;
NWA 3360: breccia, impact-melt clasts; NWA 3361: shock
veins, breccia, impact melt breccia clasts; NWA 3362: shock
veins, breccia, shock darkening; NWA 3363: shock veins,
breccia, shock darkening; NWA 3364: breccia; NWA 3365:
shock veins, breccia; NWA 3367: breccia, shock veins.

In Table 5, Dhofar 1301 is printed on June 15, 2006; however,
this sample was shown to be the same as Dhofar 1286. Dhofar
1301 is thus not a valid name and is not official.

In Table 6, Minas Gerais b is incorrectly listed. It should be
listed as Minas Gerais (b).

The Meteoritical Bulletin, No. 91, 2007

In Table 1, Tanezrouft 88 and 89 should be 088 and 089.

In Table 2, NWA 969 is listed as an LL7. It should be LL6/7.

In Table 2, NWA 2748 is listed as L 3.4. It should be listed as
LL 3.4.

In Table 2, NWA 2954 is listed as having a 145 g. This should
be 1246 g. The main mass is listed as being held by Reed;
however, Martinez holds the main mass.

In Table 3, Santa Vitoria do Palmar is incorrectly spelled as
Santa Vitorio do Palmar. It is also listed with a mass of
5910.0 g but this should be 50,360 g. The correct coordinates
of recovery, both in the write-up and in Table 3, are
33°30′34′′S, 53°24′39′′W.

In Table 5, Dhofar 962 was recovered on January 6, 2004.
Dhofar 969, 971, 973, and 975 were all recovered on
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January 7, 2004. Dhofar 985 and 987 were recovered on
January 10, 2004. Dhofar 1400 was recovered on
November 25, 2003. UAE 001 was recovered on January
18, 2005. 
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ABBREVIATIONS

Classifiers, Type Specimen Locations, Finders, and
Holders of Main Masses

A key to abbreviations for addresses used in the Meteoritical
Bulletin is found at our web site, http://tin.er.usgs.gov/
meteor/MetBullAddresses.php.

Listed throughout most of the tables within the “Info” column
are relevant data on who classified the samples, where the
type specimen is located, etc. Below is a key to the
abbreviations used within this edition. 

AMSA-1: Pickard, Williams, and McKinnon. Type specimen,
AMAS. Main mass: Bessy.

AMSA-2: Classified: Pickard, Williams, and McKinnon, AMAS.
Type specimen, AMAS. Main mass: Bathurst.

AMSA-3: Classified: Pickard, Williams and McKinnon, AMAS.
Type specimen, AMAS. Main mass: Anonymous.

IZU-1: Classified: A. Ibhi, H. Nachit, IZU; H. Chennaoui
Aoudjehane, UHAC. Main mass: IZU.

LundU-1: Classified: B. Schmitz and M. Tassinari, LundU. Type
specimen: LundU. Main mass: LundU. 

LundU-2: Classified: B. Schmitz and M. Tassinari, LundU. Type
specimen: LundU. Main mass: Undisclosed.

LundU-3: Classified: B. Schmitz. Type specimen: LundU. Main
mass: LundU.

MNA-SI-1: Classified: L. Folco, MNA-SI. Type specimen: OAM.
Main mass: OAM.

MNHNP-1: Classified: M. Bourot-Denise, MNHNP. Type specimen:
MNHNP + 120.8 g. Main mass: Goueslain and Parodi.

MNHNP-2: Classified: M. Bourot-Denise, MNHNP. Type specimen:
MNHNP. Main mass: Goueslain and Parodi.

MNHNP-3: Classified: M. Bourot-Denise, MNHNP. Type specimen:
MNHNP. Main mass: P. Thomas.

MNHNP-4: Classified: M. Bourot-Denise, MNHNP. Type specimen:
MNHNP. Main mass: Giessler.

MSP-1: Classified: V. Cecchi Moggi and G. Pratesi MSP. Type
specimen: MSP. Main mass: MSP.

MNB-1: Classified: A. Greshake, MNB. Type specimen: MNB. Main
mass: Anonymous.

MNB-2: Classified: A. Greshake, MNB. Type specimen: MNB. Main
mass: Stehlik.

MNB-3: Classified: A. Greshake, MNB. Type specimen: MNB. Main
mass: HSSH.

MNB-4: Classified: A. Greshake, MNB. Type specimen: MNB. Main
mass: Ralew.

NAU-1: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Farmer.

NAU-2: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Aaronson.

NAU-3: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Cimala.

NAU-4: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Hall.

NAU-5: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Boswell.

NAU-6: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Reed.

NAU-7: Classified: T. Bunch, NAU. Type specimen: NAU. Main
mass: Oaks.

NAU-8: Classified: T. Bunch and Wittke, NAU. Type specimen:
NAU. Main mass: Boswell.

NAU-9: Classified: T. Bunch and Wittke, NAU. Type specimen:
NAU. Main mass: Aaronson.

NIPR-1: Classified: A. Yamaguchi, NIPR. Type specimen: NIPR.
Main mass: Fectay.

Ud’OEA-1: Classified: A. Seddiki, Ud’OEA and UJM;
B. Moine, J. Y. Cottin, UJM; M. Denise, V. Sautter, J. P.
Lorand, MNHNP. Type specimen: MNHNP and UJM. Main
mass: Anonymous. 

UWS-1: Classified: A. Irving, UWS. Type specimen: UCLA and
UWS. Main mass: Gregory.

UWS-2: Classified: A. Irving, UWS. Type specimen: UWS. Main
mass: Gregory.

UWS-3: Classified: A. Irving, UWS. Type specimen: UWS. Main
mass: PSF.

UWS-4: Classified: A. Irving, UWS. Type specimen: UWS. Main
mass: GHupé.

UWS-5: Classified: A. Irving, UWS. Type specimen: UWS. Main
mass: AHupé.

UWS-6: Classified: A. Irving, UWS. Type specimen: UWS. Main
mass: Ralew.

UWS-7: Classified: A. Irving, UWS. Type specimen: UAz. Main
mass: Farmer.

UWS-8: Classified: A. Irving, UWS. Type specimen: UAz. Main
mass: Jirasek.
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Additional Abbreviations Used in the Text

For chondrule textural types: PO = porphyritic olivine, POP =
porphyritic olivine pyroxene, PP = porphyritic pyroxene.

Abbreviations for the location meteorites recovered by ANSMET:

ALH = Allan Hills, CRS = Mount Cranfield, CMS = Cumulus
Hills; DOM = Dominion Range; GRO = Grosvenor Mountains;
LAP = LaPaz Icefield; LAR = Larkman Nunatak; MAC =
MacAlpine Hills; MCY = MacKay Glacier; MIL = Miller Range;
PRA = Mount Pratt, RBT = Roberts Massif, SAN = Sandford
Cliffs, and TYR = Taylor Glacier.
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