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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, Osterplana and Gullhdgen (both

from Sweden).

AFRICA
Libya

Dar al Gani 1048
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

27°12.10°N, 16°18.67E
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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 (Fajg¢496, FEO/MnO = 93-98),
pigeonite (Fsyp, 619W0s53_7,, FeO/MnO = 54.8-66.5), and
plagioclase (Angy_ggOry).

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.

© The Meteoritical Society, 2007. Printed in USA.
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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 (HS)
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
0.35mm (n = 53). Metal abundance is 8 vol%, troilite
6.6 vol%. Mean plagioclase grain size is ~20 um. 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 pum)
occurs at kamacite-taenite boundaries and in troilite.
Some shock veins and no weathering products were
observed.
Mineral compositions: Olivine (Fa;g4), pyroxene (Fsi¢3
Wo, ;), and plagioclase (Anys 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, 38Co, "Be, !Cr, 57Co, 2?Na, 2°Al, and 9°Co.
Recalculated to 12 October 2006 2*Na was 38.0 + 2.2 and
26A1 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, WO.
Type specimens: A total of 115 g are on deposit at NVMBE.
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

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

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:
plagioclase (Ab,gAn;¢Ors).
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.

Enstatite  (EnggFs;Wo;) and

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

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.

31°29.911'N, 5°43.045'W
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Petrography: (A. Ibhi and H. Nachit /ZU, H. Chennaoui
Aoudjehane UHAC) 1t 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 pum in size.

Mineral compositions: Olivine (Fa g4 19,), 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
Morocco
Find: 17 August 2005
Ordinary chondrite (HS)
Physical characteristics: One 40 g stone, brownish in color.
Mineral compositions: (A. Ibhi and H. Nachit /ZU,
H. Chennaoui Aoudjehane UHAC) Olivine (Fa;5s.95) and
low-Ca pyroxene (Fs;¢5.06)-
Classification: Ordinary chondrite (H5); S5, W3.
Type specimens: One thin section and the main mass are on
deposit at IZU.

31°29.909'N, 5°43.044'W

Istifane 003
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 /ZU,
H. Chennaoui Aoudjehane UHAC) Olivine (Fays9.97),
orthopyroxene (Fsyj4:06), feldspar (An;;Org), high-Ca
pyroxene (Fs;osWoy).
Classification: Ordinary chondrite (L5); S3, W2.
Type specimens: Three thin sections and three fragments
totaling 10.4 g are on deposit at IZU.

31°29.150°N, 5°43.027'W

Istifane 004
Morocco
Find: 19 May 2006
Ordinary chondrite (HS)
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 ZU, 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 (Fa,q .9 5), low-Ca pyroxene
(FS15.4+0.9), feldspar (Any 5.93).
Classification: Ordinary chondrite (H5); S2, W2.
Type specimens: One thin section and the main mass are on
deposit at IZU.

31°30.165'N, 5°42.916'W

1649

Nigeria

Gashua

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 (Fa,; g) and pyroxene (Fs;).
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.

12°51'N, 11°02’E

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 ~I mm in apparent
diameter, are visible.
Petrography: (G Benedix and C. Smith, NHM) The thin
section studied is dominated by millimeter-sized type 1 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 (Fogg 5.1 3),
low-Ca pyroxene (Engg 2.0 9Wo05 0125), and high-Ca pyroxene
(Engs 7:11.5W035.9:4.7). Type Il chondrule olivine (Fo774.77)
and low-Ca pyroxene (Eng3 g.1 §W05. 112 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
(Fs13.5-13.7W0q.7_9.0; 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 8'80 = 3.177, 3.584; 8!70 = 1.410, 1.634;
A0 =-0.2609, —0.2505 (all %o).
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 (Fayg;), Ti-rich pyroxene

(Wo793Fsg0s5) with TiO, = 16.2, Al,0; = 17.8 (both wt%).
Oxygen isotopes: (D. Rumble, CIW) Laser fluorination
analyses of two samples (all %o) 680 = -3.01, -3.61; 8!70
= —6.46, —7.04; A'70 = —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.

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

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 CAIl 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 880 = -1.12, -2.71; 870 = —4.45,
—-6.36; A170 = -3.860, —4.934 (all %o).
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, tacnite 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 (Fagy_g0); orthopyroxene
(Fso.5.30Wo; 5). Oxygen isotopes: (D. Rumble, CI/¥) Analyses
of two acid-washed whole rock fragments by laser
fluorination gave, respectively, 880 = 5.30, 4.85; 870 =
3.48,3.29; A'70 = 0.693, 0.742 (all %o). Although these A0
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 x 1.5 mm in size and
another is very heavily shocked ureilite. Mineral fragments
include olivine up to 1.8 X 1.2 mm, pyroxene, Na-rich
plagioclase, rare K, Na-rich glassy grain.

Mineral compositions: Pyroxene (FsgWog-Fsy4Woq-
Fs13Wo34; Cr,05 of pigeonite = 0.8-1.2 wt%; augite = 1.8 =
2.0 wt%), olivine (Fo74 g9; CaO = 0.25-0.47 wt%; Cr,05 =
0.42—0.83 wt% [cores]) and plagioclase (Ang_4,). High K, Na-
rich glassy materials (SiO, = 66.5, Al,05; = 11.3, FeO = 8.5,
Na,O = 4.2, K,0 = 2.1 [all wt%] observed). Coexistence of
unshocked olivine and a very heavily shocked ureilite clast
4.4 x 3.2 mm in size (PTS 090,8) as in Dar al Gani 1023 with
granoblastic texture. Clast olivines (Fos(_7g [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 x 1.2 mm) of olivine
(Fogy_g9 [cores]; Fogy gg[rims]) in a comminuted matrix.
Small rounded to oval orthopyroxene (Fs;; ;Wo, 3) and augite
(Fs;Wo3;7) grains are poikilitically enclosed in olivine
crystals. Carbonaceous material with iron oxide-hydroxide
occur as narrower, intergranular veins in a crystalline clast (4
x 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
51g.

1651

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 x 1.2 mm in size) olivine (Fos7_gg, CaO =
0.3-0.4; Cr,0;3 = 0.65-0.9 [both wt%; cores]) and pigeonite
grains (Fs;goWo75; Cr,O; = 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 wm 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., Faj79339, Fazgg4e); smaller
homogeneous olivine grains (e.g. Fa; s, Fa;q9); 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
0. Oxygen isotopes: (D. Rumble, CIW) Replicate analyses by
laser fluorination gave, respectively, 680 = 0.494, 1.166;
3170 = 6.224, 7.049; A0 = —2.780, —2.542 (all %o).
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
(Fazog312; FeO/MnO = 44.8-48.2), orthopyroxene

(Fs242-250W0,5 35; FeO/MnO = 28.8), chromite (Cr/[Cr +
Al] = 0.703-0.715; Fe/[Fet+Mg] = 0.69-0.73, mean TiO, =
1.02 wt%). Oxygen isotopes: (D. Rumble, CIW) Analyses of
two aliquots by laser fluorination gave, respectively, 830 =
3.08,3.22; 870 = 1.44, 1.48; A170 =-0.180, —0.214 (all %o).
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 (Fs3g gW0, 7.5 9, FeO/
MnO = 539 56.2), plagioclase (Angg 5 g4 gOr.0.2), kamacite (Ni
= 5.4-5.9 wt%), and taenite (Ni = 36-49 wt%).
Classification: Mesosiderite.

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

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 (Eng;g 934Wo0;3 ;4) and
plagioclase (Anys; 1600143 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
(Fsy53Woy5; Fe/Mn = 23-28 [atomic]), spinel (Cr =
0.92 wt%), olivine (Fasp), Fe, Ni-rich metal (NiO = <1 wt%).
Oxygen isotopes: 8180 = 3.25, 670 = 1.31, A0 = -0.38
(all %o).
Classification:
weathering.
Type specimens: A total of 21 g of sample is on deposit at

Achondrite  (diogenite); S2, minor
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MNHNP. Two thin sections are on deposit at UJM. An
anonymous finder holds the main mass.

Northwest Africa 4269

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 (Enyg 57
Wos4 41), hypersthene (Enyg 30Wo06.5), and matrix augite
grains (EnysWoyy). Pyroxene Fe/Mn (27 to 42 [atomic]),
spinel (Fe-rich chromite, cr# = 0.91). Oxygen isotopes:
(R. Greenwood, OU) 870 = 1.718, 830 = 3.762, A0 =
0.238 (all %o).
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.

27°59'N, 7°35'W

Northwest Africa 4271

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’OFEA 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

27°57'N, 7°50'W

exsolution lamellae. Diogenitic fragments are low in
abundance (<10%).
Mineral compositions and geochemistry: Mineral
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fragments: plagioclase (Angg,), diogenitic pyroxenes
(En67‘4775'9, W02_073_0), Spinel (Cr# = 089), olivine
(Fag7_g0). Basaltic fragments: plagioclase (Angsg 93¢),

pigeonite (Ens;,,Wo0;7), pigeonite with augite lamellae
(Enzg 4, W0y, 4). Oxygen isotopes: (R. Greenwood, OU) 8!30
=3.34 and 6'70 = 1.25, A'70 = —0.48 (all %o).
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 um) of plagioclase and displays small
concentrations of Ca-rich pyroxene.
Mineral compositions: Ca-poor pyroxene (Fsy;¢.222

Wo;659), spinel inclusions (cr# = 0.85). Vein material:
plagioclase  (Ang;s g3, Ca-rich pyroxene (Fs;75.4;,
Woys3.4537). Pyroxenes (Fe/Mn = 24.7 to 31.9 [atomic]).
Oxygen isotopes: (R. Greenwood, OU) & 130 = 3.78 and 870
=1.50, A170 = —0.46 (all %o).

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 Fa, 55, with rim
compositions up to Fags) Oxygen isotopes: (D. Rumble, CIW)
Analyses of two acid-washed whole rock fragments by laser
fluorination gave, respectively, 880 = 5.38, 5.31; 870 =
3.34, 3.23; A0 = 0.508, 0.443 (all %o). 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  (Fapy46) Oxygen  isotopes:
(D. Rumble, CIW) Analyses of two acid-washed whole rock
fragments by laser fluorination gave, respectively, 8!30 =
5.96, 5.57; 870 = 3.78, 3.51; A70 = 0.639, 0.573 (all %o).
Although these A!7O 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.

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

Mineral compositions and geochemistry: Orthopyroxene
(Fs255.254W03 4 3 7; FeO/MnO = 30.4-33.5), olivine (Fayg,
FeO/MnO = 48.1), and plagioclase (Angg gOry 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 (Fa;|_4), pyroxene (Fs;;3Wos3). Chondritic
lithologies: Olivine (Fa 3 ¢ 29 4), pyroxene (Fs;»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 (Fasy. ; range Fajs 3953),

low-Ca pyroxene (Fsig:56; range Fsg3 n47), augite
(Fs92Woy46.7).
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 (Fa,g ),
low-Ca pyroxene (Fs,;5 5). Oxygen isotopes (I. A. Franchi and
R. C. Greenwood, OU): 870 = —4.72, 6180 = -0.63, A170 =
—4.39 (all %o).
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
CAls set into a fine-grained matrix. Minor phases include
feldspar, Cr-rich magnetite, and Ca-pyroxene.
Mineral compositions: Olivine (Fayyq05g); low-Ca
pyroxene (Fsj, 04;). Oxygen isotopes: (I. A. Franchi and
R. C. Greenwood, OU) 870 = -3.26, 830 = 0.40,
A0 =-3.46 (all %o).
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
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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 (Fa,,),
low-Ca pyroxene (Fss;Wo,;s), Ca-pyroxene, (Fs;3Woyus,).
Oxygen isotopes: (I. A. Franchi and R. C. Greenwood, OU)
Mean of two replicates 870 = 2.74, 880 = 5.88,
A0 =-0.31 (all %o).

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 (Fs,; W0 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 ALTi-rich chromite.
Mineral compositions: Plagioclase
pyroxene (Fs;1.7-54W05.6 20.1)-
Classification: Achondrite (eucrite, polymict); moderate
shock, moderate weathering.

(Angs s 959) and
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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
pyroxene (Fssg 503W054 426)-
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.

(Ansg g 9p7) and

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
pyroxene (Fs367 553 W0g 2g).
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.

(Angg 1 9p7) and

Northwest Africa 4398
Morocco
Find: 2005
Achondrite (eucrite, monomict)
History: The meteorite was recovered by an anonymous

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

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.
displays a largely

Greshake, MNB). The meteorite
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 (Anqg, g75)
pyroxene (Fs3; 5 61.1W04.6 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.

and

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 (Fa;3; range Fags q3),
low-Ca pyroxene (Fsg7.9,Wo0,5 35), augite, (Fs;7_
44WO0y41 34435 up to Cr,03 = 1.7 wt%). Oxygen isotopes: (I.
A. Franchi and R. C. Greenwood, OU) 8!70 = 1.61, 8!80
=4.87, A0 = —0.92 (all %o).
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 (Fs3;3.330W046.52, FeO/MnO = 26.8-27.4) have
sharply defined boundaries against wider, much more Fe-rich
mantles of exsolved pigeonite (host orthopyroxene
Fss9.1-603W0,29.39, FeO/MnO = 31.9-33.9); olivine along
subgrain boundaries in pyroxene (Fag; 7, FeO/MnO = 42.3);
plagioclase (Angg ¢Ory 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 Ladayoune, 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,Wo; o, FeO/MnO = 34.4; Fs,; §Wo, ;, FeO/MnO = 29.3;
Fs37,Wo5 5, FeO/MnO = 32.6). Olivine (Fayy s, 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.
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Fig. 1. An image of a handsample of Northwest Africa 4473.

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
(Fajg-109; FeO/MnO = 22.1-23.9), clinopyroxene
(Fs39Wo419; FeO/MnO = 10.2), orthopyroxene lamella in
clinopyroxene (Fsg Wo;3; FeO/MnO = 11.9) and chromite
(Cr/[Cr + Al] = 0.822-0.825; Mg/[Mg + Fe] = 0.506-0.520,
TiO, = 0.31-0.37 wt%). Oxygen isotopes: (D. Rumble, CIW)
Quadruplicate analyses by laser fluorination gave,
respectively, 8130 = 2.23, 2.43, 2.23, 2.40; 870 = 0.14,
0.30, 0.07, 0.11; A0 = -1.034, —0.984, —1.107, —1.147
(all %o).

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
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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
(Fsp4.9.312W0353.31.1, FeO/MnO = 30-32) to pigeonite rims
(F$s5.4-564W0175 154, FeO/MnO = 36); olivine (Fag;9 792,
FeO/MnO = 49-52); plagioclase (Ansggo619 Org).
Plagioclase in glomerocryst regions is consistently more
calcic (Angg 3 ¢350193). 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
(Fajp5_139, FeO/MnO = 41.1-42.5). Oxygen isotopes:
(D. Rumble, CIW) analysis of acid-washed handpicked
olivine by laser fluorination gave 8'%0 = 3.65, 870 = 1.72,
A0 =-0.198 (all in %o).
Classification: Pallasite (main group). The original metal in

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

this specimen is almost 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.

entirely weathered to

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
(Fs32.4-30 §W04; 241 35 FeO/MnO = 32.7-36.7), orthopyroxene
(Fsgs0Wo0,9; FeO/MnO = 32.2) and plagioclase
(Angg.0-90.5070 .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 (Fas_9), orthopyroxene
(Fsg 5_30Wo, 6). Oxygen isotopes: (D. Rumble, C/W) analyses
of two acid-washed whole rock fragments by laser
fluorination gave, respectively, 680 = 5.11, 5.51; 870 =
3.15, 3.29; A0 = 0.465, 0.400 (all %o). 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 UA4z)
Olivine (Fogg 3 ggs; average = Fogg s.92), 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 x 24 x
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 x 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 Fo;9 g, (core) and >Fog,
(rims). Major pyroxenes have pigeonite compositions
(Fs19Woy(). A large olivine crystal contains a small ellipsoidal
inclusion of pigeonite, 0.26 x 0.20 mm, with small regions of
high-Ca (Fs;4,Wos35) and low-Ca (Fs;73Wo,g). Pyroxenes
enclosed in thick rims of the small ellipsoidal inclusion of
pigeonite within the olivine grain; another ellipsoidal
inclusion (0.16 x 0.09 mm) has low-Ca pyroxene composition
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(Fs;35Wo4). 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 x
3 x 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 x 0.4 to 3 x 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
(Fogs_gg [cores], up to Fogg [rims]); pigeonite (Fs;,Wo7; Wog_
10 Tange). Oxygen isotopes: (M. Kusakabe, Okal) 870 =
2.97, 8180 = 7.66 (both %o).
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 x 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 X 1.4 mm
in size are joined with common elongation direction without
carbonaceous veins to form a large aggregate (~4.2 x 3.8 mm)
with carbonaceous materials around it.
Mineral compositions and geochemistry: Olivine
(Fogs_go [cores]; Fogg [rims]), pyroxene (Fs;s ;Wog ¢). Oxygen
isotopes: (M. Kusakabe, OkaU), 870 = 3.29, 830 = 8.20
(both %o).
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, [UEM;
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 um 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, /UEM and
A. Yamaguchi, NIPR). Mineral phases in clasts and matrix
have identical composition; pyroxenes (Mgzs9Cay7Fesq 4 to
Enzg,Woy3 3Fsy6.5; FeO/MnO = 34 [n = 265]) and plagioclase
(Angg_71). Bulk composition: FeO,,,/MgO = 2.84 (ICP-AES)
close to typical main group eucrites but exhibits the highest
concentrations in K,O = 0.15 wt% measured in eucrites.
Moreover, it is richer in TiO, = 1.35 wt% (ICP-MS) and
incompatible trace elements relative to Stannern. Its REE
element pattern is flat (L,,/Yy,, = 1.29) and displays a marked
negative Eu anomaly (Ew/Eu* = 0.62). Bulk oxygen isotopic:
(R. C. Greenwood, 1. A. Franchi, OU) composition is 8!70 =
1.757 £ 0.004, 3'80 = 3.791 £ 0.013, A0 = —0.230 + 0.003
(all %o).
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 /[UEM. 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.

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

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
Fajgg 274 (cores) to Fasg, 509 (rims) (FeO/MnO = 41-56);
pyroxene phenocrysts are zoned from orthopyroxene cores
(Fsp,§Wo4 1, FeO/MnO = 40) to pigeonite rims (Fsyq ; Woy; o,
FeO/MnO = 40); olivine microphenocrysts Fas,; (FeO/
MnO = 51); maskelynite (Ans3; 664 Org71); 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 (Fa, ;) Oxygen isotopes:
(D. Rumble, CIW) Analysis of an acid-washed whole rock
sample by laser fluorination gave 6'%0 = 5.25, 870 = 3.47,
A0 = 0.709 (all %o). Although these A7O 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 lamellac 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
(Fs63.4W0g6 9 FeO/MnO = 67.6, TiO, = 0.49 wt%) and lamellaec
of clinopyroxene (Fs354W0359, FeO/MnO = 69.4, TiO, =
0.90 wt%); plagioclase (Angs); olivine rim adjacent to
ilmenite (Fag; 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
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 m? 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), ulvospinel (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
ulvospinel 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 wm wide) discontinuous, curvilinear zones of
glass are present on some grain boundaries (notably those
between anorthite and ulvdspinel, but also around and cutting
across troilite grains), and are associated with secondary
clinopyroxene, kirschsteinite, olivine, anorthite, and troilite

30°19.025'N, 4°56.573'W
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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
(Fs50.58.333W0s3_549; FeO/MnO = 85-278), olivine host
(Fajp 674703 5.36; FeO/MnO = 70-87), kirschsteinite
lamellac  (Fagy 74541046 470; FeO/MnO = 73-82),
kirschsteinite host (Fasg ¢_47 sL043 645 55 FeO/MnO = 63—68),
olivine lamellae (Fa;5_757Lny7 54 FeO/MnO = 71-74).
Oxygen isotopes: (D. Rumble, C/W) Analyses of two aliquots
of acid-washed mineral fragments by laser fluorination gave,
3180 = 3.845, 3.881; 8!70 = 1.927, 1.967; A70 = 0.0956,
0.0745 (all %o).

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 (Fay; 9114 7; range Fay 4 4;5),
low-Ca pyroxene (Fs 4 5.6.9; range Fs3 g »53).
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 (Fasg; range Fay;_39), low-Ca
pyroxene (Fs;g,; range Fsg 7 596).
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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
Jirgen 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 SiO,. The meteorite
contains several dark shock veins.
Mineral compositions: Pyroxene (Fs3s5.433W0,7_156) and
plagioclase (Ang; 1_g3).
Classification: Achondrite (eucrite);
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.

extensive shock;

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:
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 Wo43.9.1), plagioclase (Angys; range Ang g os.s)-
Oxygen isotopes: (I. A. Franchi and R. C. Greenwood, OU)
The mean of two replicates 870 = 2.09, 5180 = 4.38, AI70 =
—0.19 (all %o).
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.

Several dark stones totaling

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

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 um)
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, Cr,O3 = 45 wt%), plagioclase (Ang;), pigeonite
(Fs4120-42.40W07_19), 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 (Fsygg 256W035.41), pyroxene (Fe/Mn = 26.4—
31.8 [atomic]). Spinel Ti-poor chromite (Cr,O;3 =
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 (Fay, 3; range Fa, ¢ 39,) and
low-Ca pyroxene (Fs3g; range Fs; 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, N/PR). Low-Ca
pyroxene (Fsyg3 305Wo0g556; FeO/MnO = ~30) and
plagioclase (Ang;g 99.7)-
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
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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. Honninger 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
(Fay7.910,) and pyroxene (Fs5 9.9 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
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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
Grove Mountains, Antarctica
Find: January 16, 2006
Ordinary chondrite (LS5)

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: logy = 4.60 x 10~ m3/kg.
Petrography: (Y. Lin, B. Miao, S. Hu, and L. Feng,
IGGCAS). 1t 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 (Fay4 g.04); low Ca-pyroxene

(F$20.6:0.5)-

Classification: Ordinary chondrite (L5); S6, W1

Type specimen: All of the mass is on deposit at PRIC.

72°46'23"”N, 75°20'8”E

Grove Mountains 055364
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). 1t 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.

72°59°36”N, 75°13'6”E

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

Mineral compositions and geochemistry: Olivine
(Fay7 913 1; FeO/MnO = 37 £ 3), low Ca-pyroxene (Fsygs:33;
FeO/MnO = 22 +2), and plagioclase (Angg 7_993Abg g 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 2000.

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
(Fsy1 6W0, o; FeO/MnO = 29), olivine (Fa,; 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 SiO,.
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, SiO,, and FeS.
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Mineral compositions and geochemistry: Pigeonite cores
(Faz; 4sWog»; FeO/MnO = 30), subcalcic augite rims
(Fs46Wo05 ¢; FeO/MnO = 29) and plagioclase (Angs 5 97 7).
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
(Fsy35Wo,3; FeO/MnO = 28), orthopyroxene inclusions
(Fs,; Wo, 7; FeO/MnO = 28), olivine (Fa,s 5; FeO/MnO = 43),
diopside inclusions (Fs;; ;Woy,), and chromite (Cr/[Cr + Al]
=0.76).
Classification: Achondrite (diogenite); minimal
weathering in the interior is minimal.
Type specimen: A 11.2 g sample is on deposit at NAU. The
main mass holder is anonymous.

shock,

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
(Fsp43Wo03 7; FeO/MnO = 28), olivine (Fazg;; 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,

1665

with no fusion
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
(Fss5, 5Wog 7; FeO/MnO = 33), augite (Fsy, gWo0,7,), chromite
(Cr/[Cr + Al] =75), and plagioclase (Angy s).

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.

crust, partially desert-etched by

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 (Fss¢ 6 W0, »; FeO/MnO = 29), augite exsolution lamellae
(Fs,58Wo436), pigeonite (Fss,Wog; 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 (HS, 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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Fig. 2. An image of Osterplana 002.

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 (Fajg4.94) and low Ca-
pyroxene (Fsy7 119,) are homogeneous, but plagioclase shows
variation Any;7.206Abg9 8 855Qr15-10.6)- Magnetic
susceptibility: logy = 4.45 x 107 m3/kg.

Classification: Ordinary chondrite (H5, breccia); S6, W3.
Type specimens: A sample of 359 g is on deposit at [GGCAS.
The finder holds 306 g.

Oman

Dhofar 1427
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
logy = 4.57 x 10~ m/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,_795, CaO
= 0.34, and Cr,0; = 0.64 [all in wt%], Fe/Mn = 51); and
pyroxenes, F513.0—21.6, W01'4_9'1, Cr203 =0.97 (11’1 Wt%)
Classification: Achondrite (ureilite) with mosaicised typical
texture.
Type specimens: A total of 2.6 g of sample is on deposit at

19°6.771'N, 54°49.126’E

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

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
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 um) 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. Prudéncio, ITN,

U. Kréhenbiihl, Bern) Pyroxene (Fs3 99_5 16 W03 g1_1.80; A,O;3

=1.90, Cr,03 = 0.62 [wt%]), Ti-rich pyroxene (Fs; ggWo019 ¢6;

Al,0O;3 =10.40, Cr,05 = 1.27 [wt%]), olivine (Fa,; g5 53, CaO

= 0.43-0.27, Al,05 = 0.27, Cr,03 = 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: logy = 5.2 x 10~ m¥/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) 170 = 1.91%o, 180 = 5.71%o.

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.

21°04'31.6"N, 57°08'49.3"E

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).
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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, Osterplana and
Gullhogen. 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; Fay9.7:0.145 F$17.2:0.25, W01 1320025 Chromite (Al,O3 =
7.8, 2.6% MgO = 2.6, MnO = 0.9 [all wt%]). Whitlockite is
observed. Dhofar 545: LL4 (breccia), S2, W2; Fasj 4:1.02;

F$)5.610.73; W02 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
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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: Anjg, 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 34.

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°3034”'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, /ZU; H. Chennaoui
Aoudjehane, UHAC. Main mass: [ZU.

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

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

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-S: 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:
mass: PSF.

UWS-4: Classified:
mass: GHupé.

UWS-5: Classified:

A. Irving, UWS. Type specimen: UWS. Main

A

A
mass: AHupé.

A

A

A

. Irving, UWS. Type specimen: UWS. Main

. Irving, UWS. Type specimen: UWS. Main

UWS-6: Classified:
mass: Ralew.

. Irving, UWS. Type specimen: UWS. Main

UWS-7: Classified: A. Irving, UWS. Type specimen: UAz. Main
mass: Farmer.
UWS-8: Classified: A. Irving, UWS. Type specimen: UAz. Main

mass: Jirasek.



The Meteoritical Bulletin, No. 92 1669

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.



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

1670

Anua

0032010/ UI)SBIYIN0oS

ajeredos oog ¥'S1 el M & 801 SH ! 801 MITETHoS SIT'0ETE  PULL 900T-KBIN-61 ‘uor5ar QuEyS 00 duens|
Anuo 0000I0JA] UISISBIYINOS
ajeredos oog 1T 6¥T M SS S'81 1 ! G381 MLTOEPoS 0ST'6T1E  PULL S00T-SNV-LT ‘uo13a1 QUEINST €00 dueInsy
?:0 03200/ UI)SBIYINOS
ajeredos 003 891 SSI €M IS oy SH I oy MIYO'EPoS 606'6To1€  PULL  SO0T-BNV-L] ‘uor3ar dueynsy 200 duejns|
Anua 002010 UIJ)SBIYINOS
ajeredos oog SLI-TI1 TOIV'8T  YM €S ¥01 YH € 9'1€l MSPOEroS TT6°6T-1€  PULL  S00T-3NV-LT ‘uoI3ar QUEyNST 100 duensy
Anua Suoy 00J0I0JA]
ajeredos 909 qny  Auepy  oLpour ¢~ M.0ETT 0€.LT  PUl] 900 ‘erunoS3e [[V 100 erunossey [v
0200107
(82 DN Jopefog dep
0000001/1 deN NOI
C-dNHNIA 8%'0 F98'IC 8TOFOLST M IS 19 9T1 ! 99TET  M.86THobT  81'8EPT  PULL  S00T-G94-01 99S) BIUBILINEN ‘B[I[IoNS B[i[rong
(0€-67-AN
auepenQ 000000/ dew
NDJ 99S) BIUB)LINEIA
C-dNHNI 95°0 F £'TT 6£0FI8ST TM S (114 9T1 I €8¢ MIV'9S06 PP ETET  PUld  SO0T-UB[-ST Quelwy [y TOO duBWY [[Byy
(0€-62-AN
auepen( 000000/1 dew
ND]J 998) BIUBILINEIA!
C-dNHNIN [E0FELI 8’0 F 6861 TM €S £5°0C YH I 149 MO6V01.01  ,SSLI.EC  PULL  SOOT-UB[-LT uewy [[By 100 duBWY [[Byy
BIUBILINRIA ‘InSIRy)
Anus [oH YPOH ‘nounoisseg
ajeredos oog €91 981  0M [ STI SH 0T< 0956T MYSoS ALYoST  Ted 900T-P0-CI jogsuey [1 nounoyisseg
(ATX-6T-dN d[1may
(9801 F9€'S) (61°TI F9€01) 00000Z/1 dewt NOT 295)
I-dNHNIA Y9y W' LTTTT 89¢-CL0 TM ¥S 1T TeTl 4 £65T MTT60.01  ,19°6S0CC  PUL  SOOT-UB[-8T BIUBILINEIN "BY[E] WEPY BY[EL Wepy
BIUE)LINEIA]
Anus
ajeredos 0og £€0 Teuny I 1080 AL9819T  01°TI.LT PULL  100T-UN[-8T eAqrT ‘TUED [eIRQ  8pOT [UED [ 1B
sargooy|
JNLIpUOYd
paureid-aury
YIIM BI02Iq
101wk oq I-ININ yTTLe ¥'TT-9'c PON PO (40! aIn ! 8’67 L0ETIT  ,,60,T00LT  PULA 6661-KBIN-9T eAqrT ‘TUED [eIRQ  LpOT IUED [ 1B
[-IS-VNIN 6°€C et IM €S S€T ST1 T S%4 AETTIT ,T0.LTLT  PUL 900T-A0N eAqUT TUED [BIBQ HPOT IUED [ Teq
[-IS-VNIA 1'9¢ 'og  vMm [ 0¢ 9T1 I 1'ce 0091 9TLT  PULL  S00T-99d-CI eAqry ‘uen fe teq €701 tuep [ereq
eAqry
I-dSIN 1'oc 8'E€T M €S 601 1 I 601 ALETVST IV TCST  PUlA S00T 1dABH ‘pIpe[ [€ PEM [V STO BOS PUES 18I0
I-dSIN S91 881 1M TS 9L SH ! 8L 089€.5T  ,6691.5T  PUld 9661 1dASH ‘pIpef [e IPeM [V $T0 B9S PUES 18210
pajerodalyg I-dSIN 91 S8 €M S/FS ¥l SH ! Sl OPoST 01.5C  puld 9661 1dASH ‘PIpef [e IPeA\ [V €T BOS Pues 1821
I-dSIN 891 76l M [ L0 9H ! 60 OPoST SSoST  PUL ¥661 1dASH pIper [e IpeM [V TTO B9S pues 18a1D
1d£Sy
(31089p A300Y)
I-dSIN ¥l I'e 1'st 4 € 80T 1 14 1L6 60070 ALYoTC  PULL $00Z-Uef  eLOS[Y JosseySuewre], RIS
90 yreuape],
I-dSIN 1'c 6T L0g 14 I 8'€T 9T1 ¥ S66T ALETY00  ,TTTTLT  PULL $00T-uer eLRT[Y ‘IeIpy np neaje[d
I-dSIN ¥l 991 9'81 4 4 s'ic SH L €901 SPTE10 P SeIT  PUld $00T-uer BLDS[Y “IeIpY L10 ySayet
I-dSIN I'T 0T 6l I 4 £€7TT YH I 8LS 8BS Tvo€0  ,ST0€LT  PULL p00Z-Uef  EUOS[Y JOsSeySuewE], 06€ 1JoV
I-dSIN Tl 791 981 [4 [4 81T SH € L6E 0607.€0  FTOELT  PULA p00Z-Uef  euoS[y JosseySuewre], 68¢ 1JoV
I-dSIN 1 L'yl 681 € I 9T YH ! TLOT /CSo€0 LELT  PULL $00Z-Uef  EUOT[Y JOsSeySuewE], 88¢ 1)V
pajerodalyg I-dSIN [t (41 S8l € € 8'CC 9-¥H 9 LLY 060070  BY'EELT  PULA p00z-Uef  euoS[y JesseySuewre], L8E 19J0V
I-dSIN ¥l L'1T Sve 4 € ¥'0T 1 ! 00T 00Tro€0  ,1971CLT  PUlA $00Z-Uef  EUOS[Y JosseySuewe], 98¢ 1Jov
LISV
SJUDWWOY) ojuy (X So1) (op[0ur) (op0ur) (%0w) DM SS (8) sseny  sooard (3) ) (N)  11Bd K19A0091 KI9A0991 JO UOT)BOOT QueN
sns oM sdq LR ssewr Jo 'ON ssewr apmusuo] apme] /purg Joareq
onaugeN udwoads umouy
adAL, [elo,

"BOLIJY UIYIIM SUOIIBOO] O1J109dS WO} POIdA0DIT S9ILI0JOW JO ISV “T 9[qBL



1671

The Meteoritical Bulletin, No. 92

TANIN €61 L'TC  p/EM €S 961 91 1 89 020010 ‘B105e7 ¥00T  61€7 VMN

SUIDA Jo0Us Surejuo) AN 90T 9°€T €M S 8'0C 91 I 811 020010 ‘e105e7 $00T  €I1€F VAN

TANIN SP1 I'LT M ¥S 901 9H 1 8t 020010 ‘B105e7 ¥00T  TIEY VAN

Anuo ojeredos oog 9 21N 81 L6TT eLysSny ‘uopeg ¥00T YOSy VMN

Anud syeredas 335 €6 oiq 4 T 0200I0] ‘ONUNOTEL,  S00T-92d  TOEF VMN

S-Smn [ I'L1 S6l €M [ vy SH I 00T°St 0000I0JN ‘PNOJI  900T-BIN  00EY VAN

Anua oyeredas sog 14 (€2d&) DO I 81 0920I0[N ‘PnoyH  §00T-1dOS 86T VMN

Anuo ojeredos oog [44 (¢ 2d£y) DO I 78 VSN ‘BUOZLIY ‘WOSONT,  900T-99d  ¥6TF VMN

S-SMN ST O0LI¥9T  T6I-9'8T [N S 0T 9H I 000°SC VSN ‘OpeIojo) ‘AU §00z-deS  €6TF VMN

S-smn €1 1T 9°ST-1'ST wm 4y 1T 91 I 000°CI VSN ‘OpeIojo) 1A S00Z-doS  T6TH VMN

Anua oyeredas sog (114 o 1 89L°9 BOLY 1SOMUMON  €00Z-99d  TLTF VAN

Anuo djeredss 298 [ ong I 9 BRI(] NP BPRWEH  €007-99d 1.7 VAN

Anud sjeredas 335 61 ong I ¥S veI( np epewey  $00z-deS 697k VMN

spaipuny

Anuo ojeredas 908 1T oig  Auepy 0009 velq np epewiey  700z-deS  $STH VMN

Anuo ojeredos d0g 0z €14 T 1 0900I0JA ‘qunode],  §00Z-99d  TETY VMN

Anud dreredas 338 10T 0Sa 1 vel O000IOJN “TUBSSTY  §00T-99A  0€TY VAN
. (°% 11®) TEL'0
€69°0=0.V TSV 6T

=0uQ 11°€°S6'T = 0g1Q -SMN Trle ¥91  L8I-t'81 €02 LH I 134 000010l ONUNOZEL,  SO0T-9°A  6ITF VMN
. (°%112) 92L°0
TL0=0,V 567 €Y

=019 “€€°€ €0 = 051 -SMN 6€S€ €91 T6I-$8I 10T LH I L19 BLURS[Y  G00T-99d  9TTH VMN

Anua oyeredas sog ¥T oiq 4 62€ BLOS[Y  G00T-9°d  €TTF VMN

\m.:ﬁo uu&hmmuw 3S LT ue-gIND 4 LTl 022010\ 10 mﬁowj\ @OONJ&/\ 0rEE VAN

%.::o oumumﬁ—vm EEN 86 AN 1 IS 0JJ0I0N 00T €TTE VAN

Anud dyeredos 2o 8'G1 a1n I 6L 0900I0]A 000T  TTTE VMN

%H:Ho oumumﬁ—vm EEN LL AN 1 ¢'8¢ 022010 J:mmm«m 00T 172¢€ VMN

Anuo ojeredos oog 901 (¢ 2d£y) DO I LIS VSN 0peIo[o)) ‘AU $00T  LSTE VMN

LToM IS 0 TopM TS 8-NVN WA WN e ong 1 1Tl 022010 ‘PROYs 00T 656T VAN
oneseq ‘LOELLIop9E S Tes g

PG toM I LSy 6-NVN WA PO [44 ong 1 191 022010\ POy S00T  9S6T VMN
STLop 8PS,

ST op S L0 gs g L-NVN 10T ong I Pel 092010\ POy S00T  ¥9LT VMN

Anuos aperedos 208 v'Te €AD I 199 092010 ‘PNOJH €005V #H0T VMN

Anuo oyeredos oog ¥'0C €AD I 994 0000I0IN ‘PROYH  [00T-UB[  $T61 VAN

Anua syeredas sog €1+¢€T org 1 [454 090010 ‘PNOJIF  ZOOT-TeIN  19¥1 VAN

Anuo ojeredas d0g vLL [0 Kuepy 000°S 0200I0JA ‘I0Se7 1002 108 VAN

SJUOWIWIO))  UOIBULIOJUL (X 8o1) 94Jow op %plow S Ylow B DM SS 3) sse[) sooard 3) oseyoind 10 oseyoind QweN

sns oﬂuﬁmmz ssewr JO 'ON ssewr AI9A0031 Jo uoneosoT I0 KI9A0031
uouroads umouy [e10], Jo areq
adAy
“BOLIJY 1SOMUIIOU WOIJ S9)1109)oul paaoidde [e Jo IS V " 9[qel,

OAISUI)XD = IXF (9IRIOPOW = POJA ‘[RWIUI = UIA ((DA)) OpeIS SuLIoyjeop

“Jjout Joedwt =JA[] $OAISUIXD = JX{ 9)JRIOPOW = POJA ‘[ewIuII = UTA :(SS) 238)1s Jo0yS

“AN[IAIN = A1) AJLIGNE = QN :(UOHBIIJISSB[I 0] SIQJAI YOIYM) SSB[O 10,]

eLIOZIN 9o1nsIp odeq
%.:ﬁv nma:\_mmo ACNEO?_VH

ajeredos 0og 0T 8€T M  ¥S v'or 91 I <187 0TI~ ,ISeTI~  TIed y861-1dy  JUOWISIES 1IASOP TeaN] enysen

BLIdSIN

SJUDWWOY) ojuy (X So1) (op[0ur) (op0ur) (%0w) DM SS (8) sseny  sooard (3) ) (N)  11Bd K19A0091 KI9A0991 JO UOT)BOOT QueN

sns OM. sq el ssewr Jo oN ssew apmusuo] spme] /puig Joareq
onaugeN udwoads umouy
adAL, [elo,

"BOLIJY UIY}IM SUOIIBOO0[ 01J100dS WOIJ PAISAOIAI SIILI00JOW JO ISI[ Y panuyuo) | d[qe],



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

1672

P-SMN €1 91 96I-1'61 [N 4 6°0C 9H [ [439 020010 ONUNOSEL,  $00T-1dV  6L¥F VMN
Anuo ojeredos 908 10T po1 4 laad 000010 ‘BLAS[Y  900T-dOS 8Lty VMN
P-SMN [ 6°0C I've M (4 0€ ST I 0666 090010l ‘ONUNOSEL,  SO0T-3NY  SLyY VMN
Anuo ojeredas 908 10T o I 43 020010 ‘ounoAeeT  900Z-AINf  ¢Lyy VMN
Anuo oyeredos oog 1'oc ong 8 1€9 0000I0A] “TUBSSIY 900C-Inf  OLYY VMN

19p10q eLIdSY
€-dNHNIN 16'v TCTOFI69T  SECOFI6I M [ s8¢ SH I 0'8¢T /0920I0 ‘PnoJIF 900T  LTvy VMN

10p1oq BLIdS[Y
£-dNHNIN €LY OU'TFBSLL €¥'0FTLSI M S 9¢°LE SH I 0°LSL /092010 ‘pnojig 900C 9Thy VMN

BIRYBS UIAISOA
MOEIT ‘NIEIT~  €-dNHNIN 61v €E0FSIIT T€0FIST M €S £9°€C ST1 I 09SL ‘eare Znpuen Jig 900C  ¥Tvy VMN
Anuo deredss 205 €0C doy Auewr 01T 092010]A ‘@3unode], S00C 6657 VMN
Anuo 9jeredas 90§ €0T ong I 87T 0900I0JA “)1unoge], 5007  86EF VMN
Anua deredss 205 89 ong 1 € 092010JA ‘@yunode], 9007 L6EY VMN
Anuo ojeredas 905 0z ong 1 089 0900I0JA “)1unoge], 9007  96£F VMN
P-aNIN SLI-6 ¥'8¢ €M (4 L'1T v 1 06¥ Auewon ‘projary S00T  TO6EY VMN
Anuo oyeredas oog Il ong I 8YS 000010 VOPIN S00T 16ty VMN

99116 g
WL pIonpay P-aNIN 861 8'CC PO MOT ey N I S¢S 099010]A] “NOPIA S00T  68¢y VMN
Anuo ayeredos 908 [S¥ed oiq Auewr 11T 0900I0JA ‘pPnoJIg 9007 08EF VMN
€-aNIN S'1-6'0 SL7T'0 /TM [ 9'0C EAD I a4 090010\ “PNOJIg S00T  6LEY VMN
SUIOA o0ys surejuo’ €-ININ 8vC £0¢ 'y ¥S 76 9/ST1 I ey Auewon ‘esnmg S00T 8LEY VMN
€-aNIN 1ee 1'LT oM €S [ 8! ST11 I ov Kuewon pespnmg S00T LLEY VMN
Anud dyeredos oo 6'¢ um I el Auewion ‘gorunjy S00T  SLEY VMN
€-aNIN 191 8'L1 /EM [ 8 SH I ree Auewion ‘goruny S00T vLEY VMN
€-ININ 6°Cl1 L'LT M (4 (44! S/YH I 8°9¢ Auewon ‘yorunjy S00T  E€LEVY VMN
Anua ojeredas sog Sel 710 I 8%9 Aueurion) ‘yorunjy S00T  TLEY VMN
€-aNIN 98I-1°¢S1 8Ll M INIPS L0t qui] yH I L'6ge Auewion ‘gorunjy S00T ILEVY VMN
€-aNIN Ss1 8'LI €M [ soe S/YH I SIS 090010 “PnojIzy S00T  L9¢¥ VMN
€-ININ 9°¢l1 9Ll P/EM s ¥'8C 9H I I'vLT 000010\ ‘PnojIg S00T  99¢v VMN
€-aNIN 6l e M €S ¥'sT ST I €rLy 090010\ ‘PNOJIg S00T  S9¢¥ VMN
€-ININ €6l |4 s ¥S SyT S I 8'CET 000010\ ‘PnojIg S00T  ¥9EY VMN
€-aNIN 147! €Ll €M S ¥'cT S/YH I Yre 000010\ ‘PnopIg S00T  £9¢¥ VMN
Anud djeredos 2o 44! 9/$31D I 109 000010\ ‘PnojIg S00T  T9tr VMN
Anua oyeredas sog TeT 9¢d Auew $'80¢ 000010\ ‘PnopIY S00T  09¢y VMN
€-ANIN |9 dord ['e-Le IM ¥S 0€ €1/H I LY9T 000010\ ‘pPnojIg S00T LStV VMN
I-aNIN (44 6'¢€T M S'Ie quy 9T I 1681 099010 ‘PnoJIg ¥00T ¥ VMN
[-ANIN 861 £'eT (' €S 6'1C 9/S1 I 0€T 000010\ ‘PnojIg €00T  £SEY VMN
TANIN €81 6'1C /oM NI 9'9¢ Ty od&y 4t 00SY 020010 ‘B105e7 00T 1SEY VMN
CTANIN L'L1-0°] Y'LI¥0 1/0M s 8¢ tH I £C 020010 ‘e105e7 00T  £vey VMN
T-ANIN 691’8 TTEeY0 [ [ 8 €1 I (U4 020010 ‘B105e7 00T 6£Ey VMN
TANIN L'S1 VLI (' s 811 SH I €S 000010 ‘B105eZ 00T 8¢y VMN
T-ININ [44 ¥'9T M €S ¥'6 S I [44 020010 ‘e105e7 00T LEEY VMN
TANIN TLI=EY 00€07T IM €S VLI €1/H I €8 020010 ‘B105eZ 00T  PEEy VMN
T-ANIN 0'L1-9C 1'91-¢°¢l M [ 8Y ¥/¢tH I 1 020010 ‘B105e7 ¥00T T€€ VMN
CTANIN ['81-9'¢ 6'LI=STI €M S 9 ¥/€H I 9T 020010 ‘e105e7 ¥00T  6T¢y VMN
TANIN L6l ¥'€T €M NI 99 Twy 2d4y I 8¢ 020010 ‘B105e7 ¥00CT  8TEY VMN
CTANIN (49! 891 ['N S ¥'1C SH I 081 090I0JA ‘e105EZ ¥00T  STEY VMN
SUIOA J00YS SUTEIu0) CT-ININ TITTy 6'1C M €S 81 1 (4 0L 020010 ‘BI05eZ 00T  €TEy VMN
PIAIdSQO dIe 9IPOOMTULL
Ou pue SUIdSA 320Ys ON TANIN 060°¢ 0 eI+l M S e tH I 091 0900I0JA ‘eI0SEZ ¥00T  0T¢r VMN
SJUSWWO)) UONBWLIOJU] (X So1)  9,[otu op %%plouW S %lowW B DM SS (3) sse|) saoa1d 3) aseyoind 10 aseyoind QweN
sns o1oUSeA ssew Jo "ON ssewl  AIOA099I JO UON)BIOT 10 A19A0ID1
uowroads umouy [ejo], Joareq
adAy,

“BOLIJY JSOMUIIOU WOIJ $93110930wW pasoxdde [[e Jo IST]  ‘panuijuo)) "7 9]qeL,



1673

The Meteoritical Bulletin, No. 92

TVSINV I F69I 6'81 [\ €S [44 YH I 43! 000010 ‘pPnojIg 900C €897 VMN
TVSINV 0T £€T M ¥S 0¢ 1 I 0T6T 000010 ‘PnoJIg 900T  T89% VMN
TVSIWV 14 L'vT M €S 8¢ ST I Y66€ 000010 ‘PnojIg 900C 1897 VMN
Ppajerddalg I-VSINV §0T Tyt M €S €T 91 I 0€8¢ 000010\ ‘PNOJIY  900T-AON 089 VAN
Anuo gjeredas s0g pE¢ oiq I 9'¢ 0000I0JA ‘TUBSSIY  9007-SnV  8/9% VAN
Anud oyeredos vog 0t ong I ¥'961 douel] 900T-Inf  LL9Y VMN
9-NVN TT 191 981 (4 4 ve vH I 000§ 000010 ‘PnOJIg 9007  959¥ VMN
wuwr ¢>
SUIOA J[OU 0Ty} JorwAoq TNVN 4 91T 8°¢€T M zs (44 1 I £v8 0000I0JA| ‘PnojIg 900C €S9 VMN
[-VSINV ¥T 8'8C ['N €S 33 911 I 00T¢ 000010\ “PnOJIF 900T  6¥9% VMN
Anuo ojeredss 90g 6T 0SOIAl < 0S8C Kueuwion S00Z  9£9% VAN
Anuo ojeredas aog S'Ic onyg [4 SL1 QouelL] ‘Wdysisug 900T  ¥T9% VMN
Anuo ojeredos oog 8°0C S-€d I 0L 0200I0]A 900C 6197 VMN
Anuo ojeredos aog 6T yed I S0l 0390I0]A 900T  S19%¥ VMN
Anuo ojeredas d0g 1002 Suy Kuewr €1z 0900I0JA ‘Q)unode],  900Z-ounf  06SY VMN
(8—S¥ = OUN/O?4)
QUIATIO 8-SMN ST¥T 80T-00C 9YT—8'€T 0M SS 19T ST I 0€sT Ipesy S00T  88SY VMN
Anud oyeredos 908 0z Sun-ypy I 0€S 0000I0JA] ‘PNOJIT  900Z-AINf  L8SH VMN
pauddIep Jooys 7-NVN ¥l §'0T 8'¢T M S-€S 10T 1 I 344 000010\ ‘PnojIg S00T  0LSY VMN
S-NVN T 961 L'LT M S 1ce YH I LOE 000010 ‘pPnojIy S00T  L9SY VAN
pauadjIep jooys 7-NVN S'1 90T I'vC M S-€S 81 1 I L8 000010 ‘PnoJIg S00T  S9SY VMN
€-NVN 4 744 8'LT [\ S €T ST1 I 00$ 000010 ‘PnojIy 900C  ¥9S¥ VMN
€-NVN 91 I'LT 61 (' 7S 8°LI YH I 68 092010\ ‘wieby 8661 €95 VMN
€-NVN 8’1 0t 6'CC [’ S L0t 1 I (1124 09200 ‘wiuI[eby 8661  7T9SY VMN
£-NVN 1'C 94 8'1¢ (' S-€S §'0T ST1 14 006 000010 ‘PnOJIF 900T  6SSY VMN
€-NVN 8’1 91T (74 [\ S L'ST 1 I 006 000010 ‘PnojIg 900C 8SSY VMN
pauddIep Jooys £-NVN ¥'C 861 €T M S-€S L'81 1 I 0ST 0000I0]] ‘PnOJIg 900T  LSSY VMN
€-NVN 4 LT rel €M S 90T YH I gIel 000010 ‘pPnojIg 900C  SSSY VMN
£-NVN 6T 1'1c (454 'y [ €T ST I 00$ 000010\ ‘PnOJIg 900T  $SS¥ VMN
79 = OUN/O°4 TNVN 8’1 8'6T 9°Ce [\ ¥S [44 9711 € 08¢ 000010 ‘PnojIg 900C  TSSY VMN
Ly = OUN/O°d I-NVN |4 0T 8'CC M S 8T 1 Kuewr (431 000010\ ‘pPnoJIg 900T  8¥S¥ VMN
€5 = OUN/Odd I-NVN 8’1 1T L'€T [\ S-€S Y4 1 Auewr 009¢ 00000 ‘PnojIy 900C L¥SY VMN
1 = QUIN/ORd
(XAd 30 ATO I-NVN L1 91 S8l '\ [ 9 YH Auewr 002L 000010 ‘pnojiy 900C  9¥SY VMN
S-SMN €1 L1 s'6l €M 4 v'Te SH I 06V VSN ‘Opeiojo) 1A §00T-dOS  $ESY VMN
S-SMN [ 891 el (' [ 8'C¢ YH I YTl VSN ‘0peIo[o) ‘AU §00Z-deS  €€SH VMN
S-SMnN 80 (34! L'LTI-¥'LT IM IS 4! YH I L'89 VSN ‘0peIo[o) ‘RAud  $00Z-deS  TESH VMN
Anud seredos sog 8L (€9d&) D0 I 6¢ VS ‘0peIojo) AR §0071dS  1€Sy VAN
P-SMN Sl L'ST 8'61-1'61 €/TM S I'LT SH 09 9L6°6€T 092010 ‘apunodel,  900z-doS  8TSH VMN
Anud dyeredos oo |4 UenJIeA T 01 0920I0JN ‘PIWEH N 900C-AINf LTSt VMN
P-SMN [l 91 L61-161 €/TM cS 8'€e YH 49 0S8°CS 022010 ‘a)unodel,  900z-deS  9TSH VMN
P-SMN T 11 1'1¢-8°0C L'ST VST M [ 10T 1 I §'681 090010 ‘ayunogel,  900z-doS  HTSH VMN
Anud speredos 998 1C onyg I YL1 003010\ JIN IV 100C  €TS¥ VAN
Anus oyeredos 90g 0z N 1 P11 0000I0JA ‘e103e7 1002 61Sy VAN
Anus dperedos 998 0T aln I 81 000010 “TUESSIY 100 80SY VMN
Anud dyeredos vog wLl N I S8 VSN ‘BUOZLIY ‘uoson], 900C  LOSY VMN
Anuo ojeredos oog L1'8 [ed I Tee VSN ‘0peIo[o) ‘AU 90070  90S¥ VAN
Anud operedos sog 9Y (€0d&) DO I €1¢ VS ‘0peIojo) WA $007-1dS 98ty VAN
Anuo oyeredas 209 0z ong L Al 0000I0JA] “TUBSSTY  900Z-UN[  $8Fy VMN
Anus ayeredos 90g 10T 1ed 0¢ ZI8°S 0000107 ‘Qmunode],  900Z-3nV  Z8bt VMN
Anus oyeredos 90g UenIBA I €1 0200107 ‘Qmunose],  900z-deS 084y VMN
SJUSWWO)) UONBWLIOJU] (X So1)  9,[otu op %%plouW S %lowW B DM SS (3) sse|) saoa1d 3) aseyoind 10 aseyoind QweN
sns onjouSeN ssewt Jo oN ssewl  AIOA0DI JO UONBIOT IO KIOA0DAI
uowroads umouy [ejo], Joareq
adAL,

“BOLIJY JSOMUIIOU WOIJ $93110930wW pasoxdde [[e Jo IST]  ‘panuijuo)) "7 9]qeL,



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

1674

*PJEIS ASIMIAYJO SSA[UN Paseydind pue spury AIe SAYLIOAIW [y
"OATSURIXD = IX{ 2JRIOPOUI = POJA| ‘Tt = urjy ((DA\) 9peIs Surroyreapm
“Jjou joedul =JA]] ‘OAISUOIXO = JXH 0JeIOPOW = POJA ‘[EWIUIW = UTJA] :(SS) 95e)s yooys

*0)LIOPISOSAW
= SOIN[ 3001 jjow-jorduul = JW] ‘B19001q Jjou-jordul = qUIT ()IPILMOTY = MOH $J1IONS = ONF NuAF0Ip = 01 ‘uIyoelq = exg ‘padnoiSun ‘Qupuoyoe = Suny oyiSue = Suy )1oondese = doy :(UOTLITISSE[O 0) SIOJOI YITYM) SSBII 10,
Anuo ojeredos oog 6'0C 0SIN I 00Z1 000010 ‘Pnojig 100 L¥Ly VMN
SUIOA PI[[IJ-}[OW ‘B100Iq
WSI[-Iep ‘sjuowdely
owos ‘S[enpIApul APSON  H-dNHNIN 12474 SLOFILIT ¥TO0F86+CT [\ SS LS 91 S09 002010 ‘IPESY  900TIeIN  LTLY VMN
1-aNIN 991 81 (' €S 4 9H I 07°0T 0320I0I\ 900T  S69Y VMN
Anuo ojeredos oog €T 9-€4 I 998 000010 ‘PNOJIT  900Z-AON  €69% VAN
3070138 L] woxy
a8uer sooord [8y €-VSINV T¥691 681 €M €S [44 SH 8% ¥81C 090010l ‘PNOJIT  900T-ABN  889% VMN
£-VSINV IFLI L6l M €S (44 9H I €0L 020010 ‘PROJI  900Z-ABIN  L89F VMN
pajerdoarg £-VSINV IF661 L'LT €TM [ [44 YH ¥ 168 090010l ‘POJI  900Z-ABIN  989% VMN
[-VSINV IF691 681 A S ¥ SH I 059¢ 000010 ‘pnojig 900C  ¥89Y VMN
SJUSWWO)) UONBWLIOJU] (X So1)  9,[otu op %%plouW S %lowW B DM SS (3) sse|) saoa1d 3) aseyoind 10 aseyoind QweN
sns onjouSeN ssewr Jo oN ssewl  AIOA0DI JO UONBIOT IO KIOA0DAI
uowroads umouy [ejo], Joareq
adAL,

“BOLIJY JSOMUIIOU WOIJ $93110930wW pasoxdde [[e Jo IST]  ‘panuijuo)) "7 9]qeL,



1675

The Meteoritical Bulletin, No. 92

) a4 tSLl ST1 $65€0 dV'T 3 vV o av  ¥s9l ST1 6L0€0 0D

q q L6T ST $65€0 dV'T ) vV 4V  86£C STl 8£0€0 OUD

o/d o) 61 ST1 T65€0 dV'T 3 av do/d  1'10T S1 LLOEO 04D

g a4 96¢eC 971 165€0 dV'T 3 vV o/ LLST SH 9L0€0 0D

| av  dav  9Te ST1 065€0 dV'T ) vV 4V TP6T STl SLOE0 OUD

! v a4 LTee vH 685€0 dV'1 av  do/d €61t S1 690€0 04D

1 av  dv  960C S1 885€0 dV'1 av d0/d T88C ST 890€0 OUD

| vV 4V 6ErE S1 985€0 dV'1 v a 1ovl ST L90€0 0D

! av  dav 68T S1 686€0 dV'T vV o dav 19T S1 990€0 OYD

! q a vlig ST1 ¥85€0 dV'T d D/ 6¢0¢ ST $90€0 OUD

! q a 9380f ST1 785€0 dV'1 av a $T6¢ STl ¥90€0 OYD

] av q IS as! 185€0 dV'T ) av d4d/v €59 S1 65S0£0 04D

1 av 9V 678S 9711 085€0 dV'T 3 av  o/d Loty ¢1 850€0 OUD

| av o/ glly 11 6LS€0 dV'T } av  o/d 6799 ST LSOE0 OYD

] av  dv  9ILY S1 8LSE0 dV'T ) av a sy SH 950£0 OYD

av  d/v  T9SS 9711 LLSE0 VT } 0T €T vV  D/d  v¥8¢ v1 $S0€0 OUD

v g 196 P11 9LS€0 dV'T } av  o/id  €lIg ST 6v0€0 OYD

v g €79 ST1 GLSE0 dV'T ) av  O/d  vyeg S1 870€0 OUD

vV d/v  L08sS 9711 ¥LSE0 dV'T 3 vV dod 8¢ ST LY0€0 0D

vV o o/ 696L S1 1LS€0 dV'T } v a 1961 S1 9¥0€0 OID

1 v a 97108 Y11 0LS€0 dV'T ) av  O/d 195t S1 SP0€0 0D

av 4V 67IS 9711 895€0 dV'T 3 av  O/d SSLT ST ¥£0£0 OYD

av  d/v  $6001 91 L9S€0 dV'T } av  dav  ShLt S1 £70€0 OYD

av  dav  vrsyl 91 996€0 dV'T 1 av  d/vV  €88C S1 TH0€0 0D

| v a L8361 1 §95€0 dV'T 3 av  d/v  8¢8l ST [¥0£0 O¥D

v g 8¢s8 vH ¥95€0 dV'T } v o/ $0SI SH 0¥0€0 0D

vV dVv  $898 971 €95€0 dV'1 ) vV a4V 9PLT S11 ¥€0€0 OYD

g DJ/d  sees SH 795€0 dV'1 av do/d €568 1 0£0£0 OYD

av a Tessl S1 196€0 dV'T } a o/ TI9s ST 920€0 0D

av  av 08LI 91 095€0 dV'T ) d a4 ¥SS1 1 810£0 OUD

vV da/v  16€81 971 6SS€0 dV'T 3 o/d A9V Y811 ST T710€0 0D

v a T11¢s1 ¥1 865€0 dV'T 3 o/d  do/d 9'LSTI ¢1 110€0 09D

vV a4V 1'S0SI S LSSE€0 dV'T ) da J/d  SL6El S1 010€0 0D

v o av €T81 ST 965€0 dV'T 3 o/d do/d 6T ST 600€0 0D

| vV dVv  88SH S $6S€0 dV'T } o/d  do/d €691 ¢1 800€0 OYUD

av a 10ty vH $65€0 dV'T 3 o/id do/d 91911 S1 900£0 OYD

av 9V S1TsE 971 TSSE0 dV'T 3 o/d  do/d 9LST ¢1 S00£0 O¥UD

vV 4V vE0LT 91 166€0 dV'T } o/d  do/d 0L¥T ¢1 ¥00€0 0D

(dV'D PRYI] zede| o) i) 07901 ST £00£0 0D

1 av 0/ vSL ¢1 611€0 O¥D (OYD) SUIEIUNOIN I0UIASOLD)

| av o/ 19 ¢1 811€0 OYD ) 920 av g 6'IS1 €1 0rSE0 VD

! av o/ SL8 ¢ L11€0 O¥UD (VD) Medd ppRyuer)

! 8-1 LE-T av  0/a €801 [2'f0) 911€0 OUD 3 av D/ ot 971 THSE0 HIV

| v vV o 198 ST1 SI1€0 O¥D } v a $€s01 SH 1#S€0 HIV

1 v o/d STl S 011€0 O¥D (H'TV) SI'H ueqy

ojul  (%ow) (%owr) SJurnjoer OM 3) £SSB[D QuweN ojul  (%owr) (%ow) Suunjoel OM 3 eSSB[D QweN
Sq eq SSBIA Sq eq SSBIN

'suoseas [JINSNV

S00Z 93 £00Z 9y» woj parordde soj1109)oW [[€ JO ISI[  ‘panuijuo)) "¢ 9[qeL,

‘SUOSeas

LAWSNY $00T 01 £00T o) woly parordde sajLioaiow [[e Jo IsI| V€ dqeL



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

1676

! v qa/v IL S11 €69¢0 dV'1 1 v a/v  S6IT S11 L¥9€0 dV'T

] vV do/d  v8L SH 769€0 dV'1 ] v da/v  8°L0T 1 9Y9€0 dV'1

} v a/v €88 ST 169€0 dV'T } v a/v - $'9Cl STl 79¢0 dV'1

v av 169 S11 069€0 dV'1 1 v J/d T0gL 1 £79€0 dV'1

A\ g v's6 1 689€0 dV'T } vV dd/d  8§'SLI 9H Th9€0 dV'1

a/v o/d 898 SH 889¢0 dV'1 1 v o/d 1TIT 9H 1¥9€0 dV'1

\4 av  SPS S L89€0 dV'T 1 v d L3891 YH 09¢€0 dV'1

v a/v (474 1 989¢0 dV'1 b} 6T ¢l 8¢—61 v a/v  66¢l ki 6€9€0dV'1

v o/da 8S SH 689¢0 dV'1 } v a/v  8'%¢l 1 8€9€0dV'1

v d ¢S19 1 $89€0 dV'1 1 v qa/v 061 1 9¢€9¢0 dV'1

v av  L'LS 1 €89€0 dV'1 ) \4 a/v ¢yl STl S€9€0 dV'1

v a/v  LeTl ST 789¢€0 dV'1 } v vV £e0l 1 ¥€9€0 dV'1

\4 d 79Tl 1 189€0 dV'1 v o/d §'19¢C 1 £€9¢0 dV'1

} v a/v 8¢S 971 089€0 dV'1 a/v a/v 9¢ 91 679€0 dV'1

} qd o/ €SL ST 6L9¢€0 dV'T a/v d ¢€¢0Il 1 879€0dV'1

} da/v o/d 8¢ 1 8L9¢0 dV'1 v o/ §SSI 91 LT9€0 dV'T

] q d s S11 9L9€0 dV'T a/v o/ TSyl P11 979¢0 dV'1

] q g L'SE ST SLI9E0 dVT dq o/a Lyl 91 §79¢0dV1

} VvV d0/d  1'8¢ 1 ¥L9¢€0 dV'T qa/v av 8Lyl 1 €29¢0 dV'1

} v o/d vIL 1 €L9¢0 dVT v vV T'LTl 1 790 dV'1

} v o/a 8Sy YH TL9E0 dV'T v a/v  SELl 1 129€0dV1

! q d €L 1 1L9€0 dVT 1 d d 8ICl 91 079¢€0 dV'1

} da/v g2 LS8 9H 0L9€0 dV'T I 4! €C v av €991 71 619€0 dV'1

} v av 196 Y1 699¢€0 dV'T 1 v o/d S91 1 819€0dV'1

! v qa/v (44 S11 899¢0 dV'1 1 d d/v 8¢l 1 L19€0 dV'T

} v av vy 1 L99€0 dV'T 1 a/v o/d S66 SH 919€0 dV'1

1 qa/v av 698 1 999¢0 dV'1 ] v o/d 60C1 YH S19¢0dV1

) o/d vV 8ov S §99¢0 dV'1 1 v d/v.  ¥'86 9711 ¥19€0 dV'1

} qa/v vV V19 9711 $99€0 dV'1 1 v d/vV  86CC 1 €19¢0 dV1

} v av 19 ST £€99¢0 dV'1 1 qa/v o/d T90C 9H C19€0dV1

) d/v av 189 S11 799€0 dV'1 1 qa/v d/v 19LE 9711 119€0 dV'1

} da/v a/v  1'¢ol 1 199€0 dV'1 1 v av  TLyy 1 019€0 dV'1

v a/v 96 ST 099€0 dV'T } v a 1854 1 609€0 dV'1

qa/v av €56 91 659€0 dV'1 1 v d Logg YH 809¢€0 dV'1

v av  L6L 9711 859¢0 dV1 1 v d/v  T6S¢ 1 L09€0 dV'T

v o/d L8 ST LS9€0 dV'T } v a/v 198y 9711 909€0 dV'1

v av 9L 9711 969€0 dV'1 1 v d/v  €T6¢ 1 ¥09€0 dV'1

v o/d 96y 1 6S9¢0 dV1 1 v o/d vsog 1 €09€0 dV'1

v g €68 STT ¥S9€0 dV'T } v a/v 80Ty 91 209€0 dV'1

qa/v av  9SL 1 €59¢0 dV1 1 v a/v  L'1gg YH 109€0 dV'1

v av 986 1 7S9¢0 dV'1 €C 6C a/v A4 £5¢ S11 009¢€0 dV'T

v a/v 091 ST 159€0 dV'1 a/v av Ty 9711 66S€0 dV'1

) d/v d L0SI Y11 059€0 dV'1 d a4 TLee 1 86S€0 dV'1

} da/v a/v  vevl 1 6Y9€0 dV'1 q a4 TS y11 L6SE0 dV'T

} v a/v  LYIT STl 8%9¢0 dV1 qa/v d TL6E ST1 96S€0 dV'T

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



1677

The Meteoritical Bulletin, No. 92

) da/v d 991 1 16L€0 VT 1 d/v  dd/vV = §'S¢ ST11 0vLE0 VT

qa/v av  8LE 1 06L£0 dV'T ) v d ¢€¢9 1 6€LE0dVT

v o/da 80T 971 68L£0 dV'T } d a/v  T0¢ 1 8€LEOAVT

9 o1 v av ¥ CIND 98L£0 dV'T 1 dq d T¢€C 1 LELEO AV'T

o/d ORI 971 €8L€0 dVT ) qd qa 89 911 9€LE0 dVT

T (44 a/v d S¢ o1q 18L€0dV'T } dq g T10¢l 1 SELEO VT

qd d Sy 1 6LLE0 AV'T 1 o/d d 76l 9H YELED VT

qa/v d Tle6 1 8LLEO AV ] qa/v o Tl 1 €€LE0dVT

a/v O 6'1L SH LLLEO VT 1 d d €68 1 TELEO AV

d o/ 9l 91 9LLEO AV'T } 6T 9¢ v d 9¢ i 1€L€0 dVT

qa/v av €C 91 SLLEO AV dq qa LY 1 0€L£0dVT

v d 78S ST YLLED AV'T qd o/d 8¢S ST1 6TLE0 VT

d av LSS 1 €LLEO AV a/v av 179 91 8CTLEO dV'T

d d 9701 1 CLLEO AV'T qa qa 0¢ ST1 LTLEO AVT

d O SH TLLEO AVT a/v o/d 6'LS 91 9TLE0 dV'T

! qd d v'se 1 0LLEO AV'T d d LSy 9711 STLEO VT

] q o/a 119 YH 69L£0 dV'T a/v o S09 SH PTLEO VT

] qd g €98 ST 89L£0 dV'T dq d ¢§'L6 91 €CLE0 dVT

} qd o/d 8'8¢ 1 L9LE0 dV'T ST o/d 4 9%6¢ aIn CTLEO0 dVT

} d q €C 1 99L€0 dV'T ST6 o/d a4 6.8 aIn 12L€0 dV'T

] qa/v d L¢L YH S9LE0 dVT ] d o/ VIS ST1 07,0 dV'T

! q d 9¢¢ S $9L€0 dV'T 1 q d 98¢ STl LTLEO dV'T

} dq g3 L0S 9H €9L€0dVT 1 qa d LSt 9711 91L€0 dV'T

] qd g <SP ST 79L€0dVT ] qa/v qa/v €S ST1 SILEO VT

! d J/d 19T S 19L€0 VT 1 8I-¢I €C qa/v av  L08 1 YILEO dV'T

} dq o 98 9H 09L£0 dV'T 1 d D 169 SH €1LE0dVT

} v O 88F YH 6SL€0 dVT } d d 618 1 CILE0O AV

) d/v vV 18C 1 8SLE0 dVT 1 dq o <€9 9H ITLE0AVT

} d d Y4 9711 LSLEO AV d o Tov 9H 01L€0dV'T

] qa/v g 19¢ 1 96L€0 dV'T d o/ €1 911 60L£0 dV'T

) d/v d/vV  ¥'8¢C STl SSLE0 dVT v vV  £6¢ 91 80L€0 dV'T

} da/v a/v  L9¢ 9711 PSLEO AVT v vV 98 SH LOLEO VT

} 0) D 6'LT 9H €6LE0dVT dq J/d S0¢ 91 90L£0 dV'T

! qd o geb 9H CSLEO AV v vV  ¥6S 1 S0LEO dVT

} da/v av  Sev 1 1SLE0dVT v o ¥19 9H ¥0L€0 dV'T

) da/v a/v 96T 9711 0SL€0dV'T qa/v av TL6 1 €0L£0dVT

} v av s 1 6vL€0 dV'T dq o/d €8S YH 20LE0 dV'T

] qa/v o/d 699 SH 8¥LE0 dV'T a/v vV LLS 1 10L€0 dV'T

! a/v  do/d  t'SS 9H LYLE0 VT ] qa/v g 868 YH 00L£0 dV'T

! v qa/v 6t 91 9YLE0 dV'T 1 v d/v  S'68 SH 669¢0 dV'1

] vV do/d  Lov SH SPLEO VT 1 v a/v  S¥8 STl 869¢0 dV'1

} v g VoL 971 PrLE0 dV'T } VvV av  L'8S ST1 L69€0 dV'T

! v d €9 S €PLE0 VT 1 v qa/v 6¢ 9711 969¢0 dV'1

} v d 18¢ 1 ThLEO dV'T 1 vV do/d 144 9H $69¢0 dV'1

} v av  10L ST 1¥L€0 dV'T } v a/v  T'¢€8 1 769€0 dV'1

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



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

1678

d D 67Tl SH 0€CI€0dVT 61-L 4’ qa/v O ST i Pr1I1€0 dV'T
qa/v d TS STl 6TCIE0dVT a/v d 66 1 h11€0dV1
qa/v J/a v'T ST 8TTIE0dVT 1 a o/ SS 9711 OvIT€0 dVT

v o St 1 LTTIE0 dV'T 1 qa/v 40 ¢¢l 9H 6C11€0dVT
qa/v d LT 9711 9TCI€0 dV'T 1 v vV ST¢ 9711 8CITE0dVT
qa/v g ¢€¢ 9711 STTIE0 dV'T } v a/v. 8'¢e 9711 LTITE0dVT
qa/v qa/v L 9711 YTTI€0 dV'T 1 Vv vV S8 9711 9CITE0 dV'T

61-¢ LT d o/a 8Y €1 €TI0 dVT } 91 L1 \4 qa L WI-H STITE0dVT
v o vS 9H CTTIE0 dVT } d g ¥$0I 1 PTITE0 dVT
qa/v vV TL 9711 1TTI€0dVT 1 dq d 96l 1 €CI1E0dVT
} 0 d o TI¢€ YHH 0TCI€0dVT ) d a 19 1 CI1e0 dv1
] qa/v d §S6C 1 60C1€0 dV'T 1 d d 611 1 ITIT€0 dVT
! da/v d 9T 1 80C1€0dV'T d d 79 1 0CITE0 dVT
] qa/v d L6l 1 LOTIE0 dVT I 9¢-1 av d Tv €00 LTTTE0 VT
} qa/v o/da 89T 9H 90C1€0 dV'1 ¥9-1¢C v vV TtT ParerodaIq-onyg CITTE0 dVT
} d/v d ¥l 1 S0CIE0 dVT ST6 v o/ Sl [In 6011€0dV'T
] qa/v O N Y4 9H Y0C1€0 dVT 0 o 81 ITINO 6L0T€0 dV'T
} v g TSt 1 €0C1€0 dVT L1 a/v a/v €Tl PojerddaIq-ony 7901€0 dV'1
) d/v o 18I 9H 0T1€0dVT L1 €C v vV <9l NI LY0T1€0 dV'T
} da/v d ¢€C YH 10C1€0 dV'T L1 61 o) D 97l SH 901€0 dV'1
} qa/v O vSI 9H 00C1€0 dV'T 871 a/v av 18 TND er01€0 dVT
] q d ¥Vl 9H 66110 dVT qa/v av 10 od LEOTE0 AVT
} dq o 9¢ 1 8611¢0 dV1 4 (44 a/v d 6LC olgq 0001€0 dVT
] qd d S0 9H LO6TTE0 VT ST L1 0 D SoI1 SH 166£0 dV'1
! q O A 1 9611€0dV'T 1 v o/d 8L SH 0S6€0 dV'1
} T €1 d d 90 TIND S611€0dVT 1 dq 2 99 9H 606€0 dV'1T
] d o v 9H Y611€0 dV'T 1 qa/v o v9 1 806£0 dV'1
! qd o/d T'¢ 1 €611€0dVT 1 qa/v o 8¢ 1 L06€0 dV'T
] d o/a 91 1 ¢611€0dVT 1 a/v d 611 71 906€0 dV'1
] d d0/d ¢§ ST 1611€0dVT ] d d ¥SI 1 S06€0 dV1
3 LSST v vV LY Ppajerddalq-onyg 0611€0dVT } a/v O 8¢l 9H ¥06€0 dV'1
} dq o SL 1 6911€0dV1 1 d o LT 1 €06£0 dV'1
] qd o LTl ST 8911€0 dVT 1 1711 LE v av 79 A 206£0 dV'1
! q O I ] 1 L911€0dVT 1 d J/d 98 1 106£0 dV'1
] -0 d d TI¢I T'TND 9911€0 dV1 d o/d 68 1 006€0 dV'T
] 16-1 qd d LT TND SOI1€0 dVT 0T T v o <1 [eew- ¥78¢0 dV'1
1 qd d T 1 YII1€0 dV'T 1 0T ¥ v o L1 [ejowi-T ¢T8¢0 dV'1
] da/v av  ¢Le 1 €911€0dVT 1 d d 69 1 66L€0 dV'T
] qd d 1'ST v1 2911€0dVT ] v o St 9H 86L£0 dV'T
! q O 1 1911€0 dVT 1 dq o 9v 9H L6LE0 dV'T

qa/v D 678¢ 1 0911€0dVT } €C a/v a4 ¢S91 olgq 96L€0 dV'T

v O 4 9H 6V11€0 dVT 1 O o Tt 9H S6LE0 dVT

v o 9¢ 9H 8Y11€0 dVT 1 qa/v D S8 YH ¥6L€0 dV'T

v d ¢¢ 9711 LY11€0 dVT } 8¢C 33 a/v d4d Sl d €6L£0 dVT
a/v o/a 6 SH IPIT€0 dV'T 1 qa/v o VL 9H T6LEO0 dV'T

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



1679

The Meteoritical Bulletin, No. 92

) d o/ T8 1 PSEIE0 dV'T 1 d o ve6 STl 00€1€0dVT
] qa/v o Lt SH €610 dVT b 8¢1 &1 d d 69 [4,\e] 66710 dV'T
1 qd o S ST TSEIE0dVT ] d o S¢S 91 86C1€0dVT
) v d 97T 91 ISET1E0dVT 1 d d 1T STl L6T1€0dVT
] v av ¥ 9711 0SE€1E€0dVT ) d d 61 STl 96C1¢0 dV'T
] qd o 19 SH 6v€1€0 dV'T 1 d a L1 ST1 S6TIE0 dVT
! qd J/d LS S11 8YEIE0 dV'T 1 qa/v O 4 4 SH ¥6C1€0 dV'1
] [Sd €60 d 0 6 €1 LYE1E€0 dVT ] qa/v "1 SH €6C1€0dV1
1 91+ 0§ d o/da v'S €1 IPETE0 dVT } d da 1T 9711 T6CIe0dVT
! da/v o €L SH SPEIE0 dV'T 1 d d L€l STl 16C1€0 dV'1
] q d 79 ST11 PrEIe0 dVT d o €S STl 06210 dV'T
} qa/v o 9¢ 1 ePe1e0 dVT dq o ST S 8LTIE0 dV'T
) 1 d/v o Tt [N TreEIe0 dvV1 q D TtT 9711 LLTIE0dVT
] q o ¢ 9H IY€1€0 dVT v o 79 1 9LTI€0 dV'T
] qd o LT 9H 0vE1€0 dV'T T L1 v o/a 19 A SLTIE0dVT
) d o/d SSL 1 6£€1€0dV'T v o S¢ 91 PLTIE0 dV'T
] o/d g4 67C 9711 8¢CIE0dVT v d 9¢ 9H €LTIE0dVT
} qa/v g4 16 9711 LEETEO AVT q D 3 9711 CTLTIE0dVT
! qd o g6l 1 9€€1€0 dV'T d o) 8 ST11 [LTIE0 dVT
} da/v av L8 S11 SECIE0 dVT 1 a/v o Tt 9H 0LC1€0dVT
] qd o S¢ ST PEETE0 dVT 1 Sl 8¢1 d d ¥¢I TND 89T1€0dV1
! 0 o S8 9H €EC1e0dVT 1 dq d 991 1 L9T1€0dVT
} o/d o 8Tl S11 TeeIe0dvl 1 d o vt SH 99C1€0dV1
1 qa/v d LLl STT T1€€1€0dVT ] qa/v qa/v 8 91 S9TI€0dVT
! da/v d Lol S11 0€€1€0dVT 1 qa/v d 18 1 ¥9C1€0 dV'1
} 0T 144 dq o €1 [elow-] 12€1€0 dVT 1 a/v da 991 1 £€9C1€0 dV'T
] qa/v g ¢SL1 9H 61€1€0dVT ] d o TII 1 79C1€0dVT
) d J/d €L1 1 8IEIE0dVT 1 qa/v d 89 1 19C1€0 dV'1
] da/v d 191 1 LIETE0dVT 0 O 81 SH 09C1€0dV1
b P8-LT qa/v g 8¢C PpejerdoaIq-onyg 91€1€0 dV'T dq o 91 1 6SC1€0dVT
! da/v d ve 1 SIEIE0dVT d o 1T SH 8GCIE0 dV'T
} a/v J/d 0T 1 PIE€1€0 dVT q g ¥Vl 1 LSTIE0dVT
] q O P8I SH EIETE0 dVT a/v a ¢1 9H STIE0 dVT
] da/v av vl 9711 CIEIE0dVT dq qd I 1 €STIE0 dVT
} da/v o/d Lyl 1 I1€1€0 dVT q 49 80 IND ¢STIE0dvV1
1Tl 81 d 2 P YH 0T€TE€0dVT 1 qa/v a 11 91 0SCI€0dVT
} €C v g 1Pl oq 60€1€0 dVT 1 dq d L8 1 6€C1€0dVT
} 91 61 o} o L8 WI-H 80€1€0dVT 1 dq d Vvo 1 8€CIE0 dV'T
} qa/v g4 8¢Sy Y1 LOETE0 VT 1 o/d D 96 9H LETIEOAVT
) q d 8381 S11 90€1€0 dV'T 1 dq o) €l 1 9¢€C1€0dV1
} d o/d S99 S11 SOEL1E0 dVT 1 Vv o 9¢e 9H SECIE0 dVT
] qd g €1 S Y0€1€0 dV'T ] d o/d 611 1 PECIC0 dVT
) qd o/d 14 S11 €0€1€0 dVT 1 d o/d TSeE 1 €ECIE0 dVT
} o/d o/d €C S11 20€1€0dVT 1 d o) 4! 1 ceCIe0dvl
] qd o 99 1 T10€1€0 dV'T ] qa/v g 871 9711 1€T1€0dVT
ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



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

1680

d O A4 1 £8¢P0 AV'1 o/d o SL 91 8SLY0 dV'T

v O JNVA 4 9H 18€Y0 V1 L1-CI €l d D 8Tl doy LSLY0 dV'T

d O T6 9H 6LEVO UV'T qa/v o L9 ST1 9SLY0 dV'T

d D T9¢ 91 8LEYO AV'T qa/v 4 €7 91 SSLY0 AV

qa/v d T 9711 LLEYO AVT v O A 1 €SLY0 dVT

qa/v J/a STl SH 9LEYO AV'T d a Vi ST CSLY0 dV'T

qa/v o/ €L 91 SLEYO AV 91 61 qa/v o/d 8T WI-H 1SLY0 dVT

qa/v D T0T 1 PLEVO AVT a/v J/d 6S 1 0SLY0 dV'T

d O €91 9H €LEVO AV'T v o/d 3 9H S6ETE0dVT

d oD T6 S CLEYO IAVT v o/ L SH Y6€£1€0 dV'1

d O T'LI 9H 1LEVO UVT v a 11 9H €6£1€0dVT

qd O 9H 0LEVO AVT v o/d €€ SH T6€1€0dVT

v vV ¢V 9711 89¢0 AV'T 1 v av Ll 9711 16€1€0 dV'1

d o €T 9H LIEY0 AVT 1 qa/v q 1 SH 68€1€0 dV'T

qa/v D 6S 9H 99¢t0 AV 1 qa/v o/d 80 9H 88€T€0dVT

qd D 97l 9H S9Er0 AV'T }o0ed 8¢1 a/v a 11 d L8ETE0 dVT

d o Vg 9H €9¢h0 AV'T ] qa/v J/d €0 9H 98€1¢0 dV'T

qa/v o TL 9H 190 AV'T 1 qa/v o/ 90 9H G8ETE0dVT

av O IAN 9H 09€¥0 AV'T 1 qa/v d 70 STl ¥8€1€0 dV'1

qa/v o/d 0S8°S1 SH 8TEH0 AV 1 a/v av ¥l 9711 €8€1€0dVT

(VD) Mejeuny ueunjre| } av  J/d 0 9H 78€1€0 dVT

Il qa/v g <0 (pajerooa1q) ang 9810 dV'1 } qa/v a 11 1 08€1€0dVT

91-8 8¢—¢l qa/v g 11 a SP8Y0 dV1 ¥ LSST a/v av €y pajerddaIq-onyg 6LE1€0dVT

SL—LT qa/v a/v 9¢ Jjeseq-1euny 1810 dV'T ] o/d o ¢ 1 8LETE0 AV'T

€C v g4 ¥69¢S oigq 6€8170 dV'1 1 o/d D Tt¢ 1 LLETEO AVT

¥S—€C qa/v g ¢ece MOH 8¢8Y0 dVT 1 o/d o) 4 SH 9LET1E0 dVT

€T v d ws o1q LESYO dV'T } d a4 St ST SLETEO0 AVT

€C \4 g 1'¢9¢C oiq 9¢€810 dV'1 q o S99 ST1 PLETEO VT

dq g4 80 91 SE8Y0 V1 o/d O B ST11 €LETE0 AVT

d d 60 SH €810 dV'T }0¢T 9¢-1 d d 88 TIND ILETE0 dVT

0 o €S0 91 €e8Y0 dV'T 1 d J/d T¢ 91 69€1€0dV1

d D 60 9H e8P0 dV'1 1 d D 101 SH 89€1€0 dV'T

v g €0 971 1€8%0 dV'T 1 qa/v av L€ 9711 L9ETE0 VT

(4omd qa/v d ¢v S11 0€870 dV'1 1 dq D 8Tl SH 99¢€1€0dV'1

v o/d o 81 [l 6LLY0 dV'T 1 d o 81 SH S9E1E0 dVT

qa/v D 6L ST 8LLY0 dV'T 1 d O 49 ST $9€1€0 dV'1

d d ¢ 1 LLLYO VT 1 dq d 16 1 £9¢€1€0 dVT

d d 8¢ 1 9LLY0 VT 1 d o Lt SH 29€1€0 dVT

1T T d g 17 971 SLLYO dV'T 1 d O 4| 9H 19€1€0 dV'T

v o v¢ 1 YLLYO VT 1 qa/v D 801 SH 09€1€0dV1

91—¢1 €l qa/v o €8 doy €LLYO VT 1 d J/d ST 91 6S€1€0dVT1

A\ o/a 91 ST CLLYO dV'T 1 qa/v OIS 4 SH 8SETE0dVT

C 051 d d 90 CND [LLYO dVT 1 qa/v D 6T 9H LSETE0dVT

91 61 d d 11 SH 0LLY0 VT 1 0 o Tt 1 96¢€1€0dVT1

91 61 d o €9 YH 6SLY0 dV'T 1 v o/ T6 91 GSETE0dVT

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



1681

The Meteoritical Bulletin, No. 92

d d S0 1 20T1¥0 DVIN d d 90 SH LETTY0 OVIN
d d 80 1 10C1¥0 OVIN d da Tl 1 9¢11¥0 DVIN
qd g €S0 1 00C1¥0 OVIN dq d v 1 SETTY0 DVIN
d d I 1 661170 OVIN d da L0 1 YEITY0 DVIN
d d 80 1 8611+0 DOVIN d d v 1 €EITY0 OVIN
d a vl 91 L6T1¥0 DVIN dq da 70 1 Ce1Tv0 DOVIN
d d <0 1 96110 DOVIN d d 90 1 I€11¥0 OVIN
dq d 60 ST11 S611¥0 OVIN d d €0 STl 0€IT¥0 DVIN
d d S0 SH Y611+0 DVIN q a L0 1 6C11¥0 DVIN
1T I qa/v g ¢1 po/doy €61170 DVIN dq d ¢S0 SH 8CI1¥0 DOVIN
d da +0 1 ¢611+0 OVIN 12§ 61 d d <0 YH LTIT¥0 DOVIN
d a v 1 1611+0 DVIN q da 90 1 9T11¥0 DVIN
d d Tl 1 061170 DVIN d d <0 1 SCTITY0 OVIN
dq da L0 1 68110 DOVIN d d <0 SH YTI1Y0 DVIN
d d 60 1 8811+0 DOVIN dq d 80 1 €CITY0 OVIN
d d <0 91 L8T11¥0 DOVIN d d <0 1 110 OVIN
d d T0 SH 9811+0 DOVIN d d 60 1 IT11¥0 DVIN
d g 80 ST S8IT¥0 OVIN dq d 60 1 0CTIT¥0 DVIN
d d 91 1 Y811¥0 DVIN d d €0 1 YL0T#0 DVIN
d a 11 1 €811¥0 OVIN d d 90 1 €L0T1¥0 DOVIN
d d 60 1 811+0 DOVIN dq a Tl 1 CTLOTY0 OVIN
d a 11 1 I811+0 DOV d d I 1 IL01¥0 DVIN
d d 90 1 081170 DVIN d d L0 1 0L0T¥0 OVIN
d g €0 1 6S11¥0 DOVIN q d 80 1 610170 OVIN
d d <0 1 8ST11¥0 OVIN d d Tl 1 8101¥0 DVIN
d d 60 SH LST1¥0 OVIN d a 11 1 L1010 OVIN
d d ¥0 SH 9STI+0 DVIN dq da L0 1 91010 OVIN
d d €0 1 SSITY0 OVIN d d t0 1 SI0I¥0 DVIN
d d 70 1 YST1¥0 DVIN d d 90 1 Y101#0 OVIN
dq da S0 ST €ST1H0 OVIN q da v 1 €101¥0 DVIN
d d €0 SH CST1v0 OVIN d d 80 1 Z101#0 OVIN
d da S0 1 IST1¥0 OV d d v 1 1101¥0 DVIN
d a €1 1 0STT¥0 DVIN q d 60 1 01010 OVIN
d d t0 1 6V11¥0 OVIN d d v 1 S6610 DVIN
d d 80 1 8Y11+0 DOVIN d da <0 1 Y66v0 DVIN
dq a L0 ST LYTT¥0 DVIN q da 90 1 76670 DVIN
d d L0 1 9110 DOVIN d d 90 1 16610 DVIA
d d 60 1 SPITY0 OVIN d d 70 1 066%0 DVIN
q d 60 YH  #P11%0 DVIN (OVIA) SIITH duid[y el
d d L0 1 EV11Y0 OVIN d d 96 9711 638¢Y0 AV'1
d d 90 1 Tr11v0 OVIN v D 9¢C 9H 88¢t0 AV1
dq ga S0 1 I¥11+0 DOVIN a/v o 79 9H L8EYO AV'T
d d €0 1 orI1¥0 DVIN d D IYC 9H 98¢v0 AV'1
q d 90 1 6€11¥0 DVIN o/d D 6t 9H S8EV0 AV'T
d g4 60 SH 8€TT¥0 DVIN d J/d 101 1 8EY0 AV'T
ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



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

1682

I 8¢1 d g ¢¢¢C CIND 16750 ADIN qa/v a4 TLYC 9711 90750 ADIN
d o/d 6'v¢ 91 0SS0 ADIN a/v d 60S¢ 91 S0TS0 ADIN
qd d LY ST1 67750 ADIN dq vV €168 9711 0TS0 ADIN
d o/d 80 1 8¥CS0 ADIN a/v  dd/vV  ¥'8L01 9711 £07S0 ADIN

qa/v d T6 S11 LYTSO ADIN vV d4a/v  T8LII 1 0TS0 ADIN

d o/a Tl 91 9750 ADIN a/v d4d/v  L'L16l S 10250 ADIN

€ 00 d g ¢1 CIND S¥CS0 ADIN v a/v  £Tese ST1 002S0 ADIN

av a4 1€ ST1 ¥¥TS0 ADN (XD e Aere

d o/a T'T1 91 €vCS0 ADIN dq a ¢ 1 6€CI¥0 OVIN

9 Sc1 d d 4 CND TS0 ADIN d d 91 1 8€TIY0 DVIN

qa/v o/d ST 1 1+2S0 ADIN d da 91 1 LETTYO OVIN

qa/v o/a Tl ST11 0¥CS0 ADIN q a ¢ €1 9¢€CI¥0 OVIN

9¢-LT 6¢—t¢ qd o g6l SSN 6£7S0 ADIN d d 81 1 SETIY0 DVIN

qa/v o vl 1 8¢TS0 ADN d a 11 1 YECTIY0 OVIN

qa/v d L6 ST LETSO ADIN q a 11 1 €ECIY0 DOVIN

qa/v O 4 91 9€CS0 ADIN dq qd I 1 CECIY0 OVIN

d o/a €1 91 §€TSO ADN d a 91 1 1€CI¥0 OVIN

0 a/v g 80 T TND €S0 ADIN dq a Tl 1 0€CI¥0 OVIN

qa/v o L8 1 £€TS0 ADIN dq d ¢1 1 6CCIY0 DVIN

€€ d d 1T D TE€TS0 ADIN d da ¢l 1 8CCTIY0 DVIN

01 €60 a/v 4 79 T'TND 1€250 ADIN dq da <0 1 LTTIY0 DVIN

45! v d 109 CND 0€7S0 ADIN d da 11 1 9TCI¥0 OVIN

81 d d L6 [4\e] 6TCS0 ADIN d d t0 1 STTIY0 DVIN

o/d D 66T 91 8CTSO ADIN q d 80 1 YTCI¥0 OVIN

d av €9 9711 LTTSO ADIN dq d 60 1 €CCIv0 OVIN

qa/v D §99 1 9TCS0 ADIN q d 60 1 CTCIY0 OVIN

v vV 9.9 9711 §TTSO ADIN dq da <0 1 1TCI¥0 OVIN

v d Sov STl TS0 ADIN d d 80 1 0TCI¥0 OVIN

v o) 69 SH €CTS0 ADIN 8¢—1 d d <0 [4,\e] 61CI¥0 DVIN

v av €18 ST11 TTTSO ADIN q d 60 1 8ICTI¥0 DVIN

d o) I8 1 12250 ADIN d d 81 1 L1TI¥0 DVIN

qa/v g 996 1 02CS0 ADIN a d L0 9711 91CI¥0 OVIN

70 qa/v dq Syl EAD 61750 ADIN q d I SH SITIY0 DVIN

6—C 121 qa/v o/d SYIT ¢H 817S0 ADIN dq d 70 1 Y1CI¥0 OVIN

v o/d L'861 1 L1TSO ADIN q d v0 1 €ICIv0 OVIN

qa/v av  SSvl 1 91250 ADIN d qd 1 1 CITIY0 OVIN

v d €vSC STl SI1TS0 ADN d d t0 1 I1C1+0 OVIAN

qa/v o/ 1'90¢ 1 71250 ADIN q d 60 1 01CI¥0 OVIN

v a/v  ¢£Tse ST11 €150 ADIN q da v 1 60C1¥0 OVIN

\4 o/d L6le 1 T12S0 ADIN dq d 60 1 80CI¥0 DVIN

v av  8hhe S11 11250 ADIN q d 80 1 LOTIY0 OVIN

v a/v oty ST11 01250 ADIN q d 60 1 90C1¥0 OVIN

qa/v av L0l 9711 60250 ADIN dq da ¢1 1 S0TIY0 DVIN

o/d o/d TLI1 91 80CS0 ADIN q d 1 SH Y0CI¥0 OVIN

qa/v J/d 601C 91 L0TSO ADIN q da 70 1 €0CI¥0 DVIN

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN

s eq SSBIN S R SSBIAl

‘'suoseas THINSNV 'suoseas LJINSNV

S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe], S002Z 01 €00Z 9y} woij paroidde s911109)0UW [[& JO ISI] Y Panuijuo)) *¢ d|qeL



1683

The Meteoritical Bulletin, No. 92

qa/v o Tl 9H 9¢v €0 TIN 1 d O 8691 SH 0L£€0 TIN

1 qa/v o 9Y SH SEYE0 TIN 1 o/d o/d 6'TLE 9H L9€€0 TIN
} d o SS9 ST PEPE0 TIN 1 qa/v o/d 6518 S 99¢€0 TIN
) v D 991 9H €€re0 TIN 1 qa/v a/v  8VIIl 1 §9¢€€0 TIN
1 qa/v g3 8¢S 9H 1€7€0 TIN ) qg d L'T0S 1 6S€€0 TIN
} qa/v O 4 4 SH 0€P€0 TIN 1 d D Tele SH 86€€0 TIN
! vV dd/d  ¢€LT SH 6Tr€0 TIN 1 d D T10S SH LSEE0 TIN
1 qa/v J/d §€C 1 8TYE0 TIN ) v d 970¢C 91 SSEC0 TIN
} qa/v o/ LS SH LTPE0 TIN 1 v o/d 86SI S ¥See0 TIN
) da/v o/d TSeE 1 9TY€0 TIN 1 v o/d 6'79C 1 €6€€0 TIN
1 qa/v J/d T8I SH STYE0 TIN 1 o/d D L'8ST SH ¢SEE0 TIN
} v av vy STT YTheo TIN 1 d o/d 9'89¢ 9711 16€€0 TIN
! v av  vsy S11 €Che0 TIN 1 qa/v d/v. £60¢ ST11 05€€0 TIN
} v d tv6t 1 The0 TIN 1 v o/d 9YLT SH 6¥£€0 TIN
} A\ J/d v'T SH 1TH€0 TIN 1 qa/v qd S6¢ 9711 8¥€€0 TIN
! v av  1I'sy S11 0Tr€0 TIN 1 o/d d/v  T8¥S 9711 LY€E0 TIN
} v a/v 981 S11 66£€0 TIN 1 q40/d o/d 1°¢€09 91 Sheeo TIN
} qa/v o/d 991 SH 86£€0 TIN 1 o/d o/ S9¢S SH Preeo TIN
) v J/d 6¢ SH L6EE0 TIN 1 o/d o/d S9L SH £7€€0 TIN
} v o/d 16T SH 96££0 TIN 1 a/v d 859 SH cree0 TIN
} qa/v. d40/d 0T SH S6£€0 TIN 1 qa/v av  TLIL ST1 1¥€€0 TIN
) qd J/d €T 9H Y6£€0 TIN 1 o/d a/v  S'1l6 ST11 oree0 TIN
} v o/d LYY SH €60 TIN 1 a/v a/v  L'€06 S11 6£€€0 TIN
} v g S16 ST1 T6£€0 TIN 1 a/v  dd/vV  €L6SI S 8€€€0 TIN
) v d 6989 S 16€€0 TIN 1 vV dd/vV  LP9S1 ST11 LEEEO TIN
} v o/d 6'¢€8 SH 06£€0 TIN 1 a/v dd 8696 1 9¢€€0 TIN
} v q Il STl 68¢€0 TIN a/v  d0/d  ¢'€8TC 1 Seee0 TIN
} v g €SI S 88¢€0 TIN vV d0/d  6°ST0y 9H yE€E0 TIN
} v g €89 1 L8€€0 TIN o/d a/v 61 1 €€€€0 TIN
} qa/v o/d LTI 1 98¢€0 TIN v a/v S6¢€T 1 TEEE0 TIN
] v d/v €66 9711 68¢€0 TIN 0 o) 0SST 9H 1€€€0 TIN
} qa/v g ¢l S11 ¥8€€0 TIN (TIN) d8uey BN
} v a/v 161 1 €8¢€0 TIN d J/a 80 91 9750 ADIN
} v o/d v'8S S11 78¢€€0 TIN qa/v d 60 9711 £97S0 ADIN
} v o/d 14 SH 18€€0 TIN a/v d 80 9711 79750 ADIN
] qa/v g LS8 1 08€€0 TIN a/v da 70 ST1 19250 ADIN
} d/v D §°L0T SH 6L£€0 TIN d o/ Tt 1 09250 ADIN
} d o 1Syl 1 8LE€0 TIN q o/d 80 91 65750 ADIN
} (47 qa/v g 86CI €00 LLEEO TIN d J/a 90 91 86750 ADIN
} qd O §TIT 9H 9L€£€0 TIN d o/d S0 91 LSTSO ADIN
} qa/v O 65Tl 1 SLEEO TIN q o/ €1 9H 96750 ADIN
} vV do/d ¢IL 1 PLEEO TIN d o/d 1 S §STS0 ADIN
} v g 6°¢0l S €LE€0 TIN qa/v av 88 9711 S50 ADIN
} da/v o/d 8'L6 S11 TLEEO TIN q o/d T8I 9H €670 ADIN
} 61 T v g L'T8 1 ILE€E0 TIN a/v av Sy 9711 TSTSO ADIN
ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN

s eq SSBIN S R SSBIAl
'Suoseas THINSNV 'suoseos TNSNV

S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe], S002Z 01 €00Z 9y} woij paroidde s911109)0UW [[& JO ISI] Y Panuijuo)) *¢ d|qeL



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

1684

0 S0 qa/v dd L'l CIND 98050 TIN dq d ¥'s0¢ 1 0050 TIN

09-LT d g4 98I MOH S80S0 TIN a/v a/v  9°LTT 1 6£0S0 TIN

d J/d 60¢ 91 8050 TIN O D VL8 91 8€050 TIN

d o/ L'SE 91 £80S0 TIN a/v o] 6€C SH LE0SO TIN

€1 €1 d d 4! a0 78050 TIN d o TIYIg 91 9€050 TIN

o) o Tly 9H 180S0 TIN Jfeseq-reuny S€0S0 TIN

qa/v av  Tog 9711 08050 TIN dq o ¥el 91 €050 TIN

q a/v L8 1 6L0S0 TIN a/v D ToLl SH €€0S0 TIN

qa/v av Ty 9711 8L0S0 TIN a/v o/a 8LTI 9H €050 TIN

d O 4) 1 LLOSO TIN a/v d 67l ST11 0€0S0 TIN

qa/v g4 ¢S6S €1 9L0S0 TIN 1T Y4 da/v  d4a/v  L'Tgl NWI-1 62050 TIN

d D 898 ST SLOSO TIN qa/v avVv  6'LL ST1 827050 TIN

qa/v D ¥'88 SH L0S0 TIN vV dd/v  §L9 9711 LT0S0 TIN

qa/v g L901 STl €L0S0 TIN d o/ STL 1 97050 TIN

qa/v O 18C 1 TLOSO TIN v a/v €901 S §20S0 TIN

d D ¥8C 91 1L0S0 TIN SS—0 v av 9961 €00 2050 TIN

d D 6’19 91 0L0S0 TIN a/v a/v  T'egl P11 €20S0 TIN

qa/v a/v  19¢ SH 89050 TIN a/v  dd/d  L'SE€C ST CT0S0 TIN

qa/v a/v [44 S11 L9050 TIN v av  §00¢ ST11 12050 TIN

v av  Tlc SH 99050 TIN o/d o/d L'89¢ 1 02050 TIN

v o/da €¢€C SH §9050 TIN a/v o/d vy6g 1 61050 TIN

qa/v av S8 1 #9050 TIN q40/d o/ TL86 SH LT10SO TIN

qa/v o/d €ET 1 £9050 TIN a/v D Totel 1 91050 TIN

¥$—6C v g 8¢C MOH 79050 TIN dq g 85701 S ST10S0 TIN

qa/v o/d 8'8S S 19050 TIN v av 9188 1 1050 TIN

v av  Lve 9711 09050 TIN 9-1 L1 av  d0/d  9vorl £0D €10S0 TIN

A4 o/a S8IL 1 65050 TIN v a/v 9'60vC S 1050 TIN

o/d av  1'8CI 91 85050 TIN a/v a/v  €8091 1 11050 TIN

qa/v av Ty 9711 LS0SO TIN 91 6l a/v o/d v'I8s YH 01050 TIN

v g 9¢Il STl 95050 TIN v a/v. 896¢ 91 60050 TIN

\4 av  T60l S11 §S0S0 TIN av dd/d  60¢¢ SH 80050 TIN

v o/ 9¢eT SH #5050 TIN q o/d ¥0¢€ 1 L00SO TIN

o/d q 66¢ 9711 €500 TIN v dd  8'¥¢Cl S 90050 TIN

d D 9LST 1 ¢S0S0 TIN 1 v dd LTI 1 S00S0 TIN

qa/v D 89¢ 1 15050 TIN 1 o/d o/ 11¢8 91 0050 TIN

L1-¢ ST9 qa/v g ¢€¢sC €1 05050 TIN 1 qa/v a/v  818IT ST1 €00S0 TIN

d o/d 4! S 6050 TIN 1 o) q40 06+°1¢C SH 20050 TIN

dq o/ TLel 1 87050 TIN ad dd  §'SS0¢ 1 10050 TIN

V dd/vV  L68C ST1 L¥0S0 TIN 9T dq a €9 S9N £Pre0 TIN

qa/v d ¢88¢ S 9050 TIN C 8¢0 a/v O 8¢9 €00 crye0 TIN

qa/v  d0/d €8¢ 1 S¥0S0 TIN q o/ £ve 1 Ivr€0 TIN

0) O  T081 1 ¥¥0S0 TIN a/v o LIg 9H 0rye0 TIN

0 o) 80¢ 91 €70S0 TIN SI-0 0T v d vl ¢H 6¢v€0 TIN

qa/v av  979C S11 050 TIN q D LE SH 8¢ €0 TIN

09 o/d d 86¢C (payerooaiq) g 17050 TIN a/v o 89 9H LEYEO TIN

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



1685

The Meteoritical Bulletin, No. 92

d a/v  89C¢ 9711 60710 Vid ¥C 8¢C a/v vV 9% ST11 €€150 TIN

v a/v  L'¥8¢ 9711 8010 Vid d o VLI 91 Ce1S0 TIN

qa/v dq 80§ 1 LOYY0 Vad d o Lt 971 1€1S0 TIN

qa/v D 9'88I1 9H 90710 Vid v av STl 91 0€150 TIN

v vV SeLel 9711 SO0 Vid v av 8T 9711 62150 TIN

v g 68S¢ 9711 Y0ry0 Vad q o 61 91 8TISO TIN

v d L'SS9 9711 £0vy0 Vid dq od St 9711 LTISO TIN

09-91 d g 8LE MOH 00 Vid a/v O 80 1 STISO TIN

09-1 d q40 99 MOH 10v70 Vid 143 01 d g4 9T TND YTIS0 TIN

(Vid) »ead yunop a/v o TS 91 €210 TIN

o/d o €t 9H TL1S0 TIN qa/v D 80 91 IS0 TIN

d o/a 18y 1 69150 TIN qd o/d [4 9711 ITIS0 TIN

d g4 LSL 91 89150 TIN a/v D LT 91 0C1S0 TIN

v o) 6C 91 L9T1S0 TIN €0 d d 60 TND 61150 TIN

v O L6t 9H 99150 TIN L1 0T d 43 ¥l YH 81150 TIN

09-0¢ d d 9¢C MOH S91S0 TIN dq o €1 1 LT1S0 TIN

d o/d 88¢ 91 9150 TIN a/v o Tt¢ 1 91150 TIN

d D 6T 9H €9150 TIN dq o/d 6§ S STTSO TIN

d O Leg 1 29150 TIN a/v o 8L 9H Y1150 TIN

d D 9T 9H 19150 TIN d o/ €0 STl €150 TIN

v O ¥8¢ 1 09150 TIN 01 8T TND CI1S0 1IN

d dq 68 S11 65150 TIN dq o 60 1 TT1SO TIN

d o LeL 91 8S1S0 TIN d o/d S STl 60150 TIN

qd a v  TS6 971 LSTSO TIN qa/v O Se6l 91 80150 TIN

d g4 Vvve6 9711 96150 TIN vV dd/v L8l 9711 LOTSO TIN

1C Y4 dq g ¢'¢s NWI-1 SIS0 TIN v a/v 4! ST11 90150 TIN

qa/v o/d L ST SIS0 TIN \4 av  ¢¢€e S SOTSO TIN

d o/ TIS S €SIS0 TIN I 8¢ 1 v d 84 €00 Y0150 TIN

971 LE—1 qa/v g4 99 TIND SIS0 TIN q o 9¢ 1 €0150 TIN

qa/v vV S0l 9711 1SS0 TIN d o/da 8Tl ST 0TSO TIN

qd O NN 44 1 0S1S0 TIN o] D Tt 1 10150 TIN

d d 9T 1 6150 TIN o] o €Ll 91 00150 TIN

d D 60 91 8150 TIN a/v d 66t S 66050 TIN

d O 4 1 9150 TIN d D 66 YH 86050 TIN

qa/v vV 1T 9711 SY1S0 TIN a a4 9%C 9711 L60S0 TIN

d O A 4 91 €150 TIN qa av  6'¢l ST1 96050 TIN

d o VI 1 Tr1S0 TIN d d €8¢ STl $60S0 TIN

o] o 91 1 Iv1S0 TIN d o/ e STl 6050 TIN

0) o Pel 9H 0¥1S0 TIN v vV 69 9711 £60S0 TIN

€0 4 0 D 901 ¢HA 6€150 TIN qa/v O £ 1 26050 TIN

qa/v vV §SL 9711 €150 TIN a/v o 8¥I 1 16050 TIN

d 44  ¥'C TIND LETSO TIN qd avVv S¢€C 91 06050 TIN

1T Y4 d o/ €8 NWI-1 9¢€150 TIN qd av €Ll 91 68050 TIN

d D 6V 91 SIS0 TIN d d 891 1 88050 TIN

qa/v o 9¢ 91 €150 TIN qd g T1¢l 9711 L8050 TIN

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



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

1686

qa/v o S0I11 1 YLIY0 L9 a/v D L'L9E 9H €CIY0 L9
qa/v o/d 966 1 €LIV0 LAY 0 o/d 120¢€ SH cTIv0 199
a/v o/a 91l SH CLTY0 L9 \4 d vsev 1 1210 199
qa/v O €0LT SH IL1¥0 L9 v D ¥99L 1 0CIv0 LY
qa/v d ¢IL STl 0LT¥0 1L9Y 0 D SSv6 SH 61170 199
a/v J 16 9H 69170 Lad d a/v  §S86 ST1 811¥0 Lad
qa/v o €I 9H 89170 L9 a/v D €596 SH LT1¥0 L9
q O I 4 SH L91¥0 L9d a/v a/v 6Tl 9711 9110 19d
a/v 2 T 9711 991¥0 L9d qa/v d ¢€9SvI ST1 STTY0 Lad
d O 4 4 9H SO1¥0 L9 81-¢ 6C1 a/v /4 9'18¢C €1 Y1170 L9
o) D 611 9H Y9170 LY 0 D Te8¢ 91 €110 L9y
d O 9¢¢ SH €91+0 LY a/v d ¢€10T ST1 CITy0 L9
[y Sun-uoiy 291v0 L9Y a/v D 9¢LT 9H 1110 1L9Y
qa/v o TLS SH 19190 LY 0 o/ T'TLI 9711 0110 1L9d
a/v 0) 09 9H 09170 L9d a d 686l 911 60170 1L9d
d D 619 9H 6510 L9Y dq o/d 1'98¢ 91 801+0 L9Y
d o/d 98 9711 8S1¥0 1L9d qa/v d 67TCS ST1 LOTYO 1L9Y
d O 979 SH LSTY0 1L9d O O /Y4 P11 9010 1L9d
q D 700l 9H 9S1¥0 L d D T86C 1 S01+0 L9d
dq O 9¢01 9H SSIy0 L9d ¥C 6C a/v a/v  8%0C ST11 Y010 L9Y
d O 8¢0l SH PS1¥0 L9 a/v D 618l SH €010 19¥
d o/ 198 1 €S1v0 Lad a/v o/d v'8Tel 1 2010 L9Y
d o 6'IS1 9H ¢S1y0 L9y o/d D 98l6l 1 101+0 L9y
d O 0zl 9H 1S190 LY q o] 609C 91 001¥0 L9¥
qd o Sl SH 0S1¥0 LY d D S8l SH 6CSE0 LY
O g2 L'v6 9H 6v1v0 Lad 1 a/v d ¢€8L 9711 8TSE0 L9y
a/v O B 74 9H 8Y1¥0 L } d a ¢l S LTSE0 19d
qa/v o 99tl 91 LY1v0 L9 v D 69T SH 9TS¢€0 1LY
dq O Logl 9H 10 LY a/v a/v  L'66C 1 6TSe0 L9d
d o €LYy 9H SY1v0 199 v D 9T8I 9H $TSE0 19d
qa/v o L6l 9H Priv0 LY v A\ 8LET STl 12S€0 19d
o/d o V101 9H riy0 L9d a/v av  LLTel 9711 0TSe0 L9Y
q D 9zI1 SH 17170 L9Y (LgY) JIsselN s)1qoy
o/d D €St 91 oviv0 LY v v 090S 9711 Try0 vVad
d o VIVl 1 6€170 LY d o LSt 1 1Tvy0 Vdd
d O L6l 1 8¢T1¥0 199 dq o 91C 91 0Zvy0 Vad
qd O AN Y4 YH LETY0 LA v d 679 9711 61770 Vid
qa/v d4 ¥VLIT S11 9¢1v0 L9 q o/d L'9¢ 1 81tv¥0 Vid
qd OIS 74 971 SETY0 L d d ¢SL8 ST1 L1¥Y0 Vid
d O €LLT 1 YEIV0 LY dq o/d 869 ST11 91¥+0 Vid
dq q 11408 S11 6CIv0 LY a/v d 8901 9711 SIvy0 Vid
H44/vV o/da 8011 1 8CI¥0 19d v g 998 1 €Ivr0 Vad
qd D T8el 1 9T1¥0 L9 d D 8T8 91 CIvy0 Viad
dq a/vV  ¥SLE S11 STIY0 L9d a/v o/ 90L1 S11 1170 Vdd
d O V'L6T 9H YTI¥0 1L9d v a4 978LT STl 0Tv¥0 Vad
ojul (%ow) (9%owr) Sunmyoel OM eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



1687

The Meteoritical Bulletin, No. 92

q o Tty 1 YLTY0 LA d D T69 1 61Tv0 LY

q O T'LST SH €LTYO LY a/v D 68l 1 81TH0 1Lad

d o/da S00v 1 TLTY0 199 o/d D €L8I 1 L1TY0 19¥

o/d o/ 8IPe 1 ILTP0 L9Y o/d D §98 1 91¢Cy0 L9Y

qa/v D 90LE 91 0LTP0 L9d o) O SIII SH SITH0 19d

€91 08¢ d g4 97%0C uenreN 79TP0 L9 O D 6'¢L SH y1Tv0 199

LT0C 6¢ qd d 88L uenIRIA 19Tv0 L9 v d 6'LCI 1 €1Ty0 L9d

I -0 o) g3 €98 TND 09¢H0 LY 0 o 19¢l 9H CITy0 199

qd o St 9711 650 L9 a/v D L'T8I SH 112¢0 199

d o 9L 1 8STY0 L9 91 81 a/v av  seel YH 01Cy0 1L9Y

d O & 43 1 LSTYO L9d a/v D TtT 911 60CY0 L9d

d O LYE 1 96TH0 1L9d o/d o 11 9H 80CH0 1L9d

d D 61§ 1 YSTr0 LY a/v D T8¢ SH LOTYO 1L9Y

q 0 Ly 1 €STH0 Lad a/v D 8Tl 1 90Tv0 1L9d

a/v g L'T¢ 1 °STY0 199 d O 4| SH S0TY0 L9

q D 6L 1 0STP0 L d o gel 9H Y0Tv0 LA

o/d J/d TST 1 6vCh0 Lad 0 d 8Ll 911 €00 199

a/v o/da 9°s¢e 1 8YTr0 199 O o 8l SH 0Tv0 199

(444 SH LYTP0 L9 d D Tl 1 10TH0 194

v av  1'8C S11 9rCr0 LY a/v O 5 £ 9H 00C0 L9Y

o/d o/d 143 1 SYTr0 199 q D €8¢ 1 66170 199

\4 av  SeL 9711 Prer0 L9 a/v 4 6LL 1 86110 L9Y

qa/v o vy SH €Yy Lad d D 66¢ 1 L61Y0 Lad

o/d o/a 9vS 1 wer0 199 v a/v  £¢6 1 96170 1L9d

\4 o/ L'98 91 1¥Cr0 L9y a/v D 91 1 S61¥0 L9

0¢ ¥C qa/v o) Cl Sun-uoyoy 6£Cr0 LY a/v d 6¢cl 1 Y610 LY

o) O 101 1 8¢€TH0 19d a/v D S8 1 €6170 L9

d D 60 1 LETYO L9Y o/d O 14 1 ¢61v0 1L9Y

4 vV 8¢l S11 9¢€T0 L9Y a/v D 69 1 1610 L9y

o) o 98 9H SETY0 199 q da ¢g'1el 91 06170 1L9d

qd o €91 9H YECY0 LA d D 911 SH 63170 LA

d o €0¢ 1 €ECHo LAY d d €01 9711 88170 L9y

a/v J €6 SH eTr0 199 a/v o TIs S L8TY0 19

qa/v d TI'11 9711 1€2P0 L9 6191 08I 9'v (¢) d11-uoig 981+0 L9Y

qa/v D 689 1 0€Cr0 L9Y a/v d LL ST11 8170 Lad

qd O TSL SH 670 19 a o STI SH Y810 L9

0l 8 o) O 86l doy 8C¢TH0 L9 d D 4! 9H €810 194

qa/v g4 ¢LS 91 LTTY0 L9Y a D 0¢ 9H 81v0 L9y

d 0) 6T SH 9TTy0 199 qd da T1¢ ST1 1810 1L9d

qa/v O & 43 9H STTY0O L9d q o L6l 9H 08170 LY

dq o 8P S11 YTer0 L9 a/v O 86l 1 6L1+0 L9Y

d g 8¢ 1 €0 L9Y a/v D VLT 9H 8LIY0 19d

qa/v d 9 1 0 19y qd 4 9 91 LLTY0 1LY

q o €LS SH 12¢y0 L9Y a/v o/ 1'TC 1 9LT¥0 L9Y

d O 899 SH 0TTy0 199 a/v o/ TI19 1 SLIY0 L9

ojul (%ow) (9%owr) Sunmyoel OM 3) eSSe[D QweN ojul  (9%Jowr) (9%Jow) Suumjoelj OM 3) ¢SSB[D SweN
s eq SSBIN S R SSBIAl

‘suoseas [THINSNV
S00Z 93 £00C 2y woij pasoxdde so1110930W (& JO ISI] Y panunuo)) *¢ o[qe],

'suoseas [ JINSNV
S00Z 93 £00Z 2y woij parordde s9)1109)oW [[& JO ISI] Y pPanuijuo)) "¢ d]qel,



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

1688

qa/v 44 v'LeT ST [LYE0 NVS

a/v  d0/d  1'¥TC 1 0LYE0 NVS
a/v d 679 1 L9Y€0 NVS
a/v dd  v'¢ss 1 99t€0 NVS
a/v d $96S 1 S9¥€0 NVS
a/v dd 1616 1 Y9v€0 NVS
dq d 698L 1 LSYE0 NVS
v g 89v¢l 1 PSrE0 NVS
a/v d 8916 1 0SY€0 NVS
(NVS) sgiD plojpues
051 d dd  ¢€'1 TND 60¢v0 Lad
dq o 1L 1 80¢Y0 LaY
v av 18 1 LOEY0 19
dq O 811 971 90¢v0 1L9d
o/d O LYl 1 S0Ey0 L9
d o S8 1 Y0Ev0 LY
dq D 991 1 €00 199
I 61 dq a 911 EAD 20€r0 L9Y
q o 16 1 1070 L9y
dq o T¢€ 1 00€v0 L9Y
Tss Sun-uouy 66770 LaY
q 34 124 ST11 86¢C10 LY
d O SLL ST L6TY0 1L9Y
qa/v o/d 6'CS 1 96TY0 LA
a/v o goL 1 S6Cy0 L9d
dq D £6S 1 y6Tv0 199
qa/v D Tl 1 £6CV0 L9
bometp =3 q o €t $1 76250 L9y
2pei BuiogIeaM = DM g o THs 1 16250 LI
-a8ed qap woneIn) HS[ 2y} U0 punoj q q 9z o 06240 LIy
9q UBd SUOILIARIqQE JOY)() “OM[IoIN = 91 ‘ojupuoyoe aAnrud = yiJ eysefred = [ed ‘0JLIopIsosow q 3 rI'ep cH 63750 LY
= SO oo Jew-pedwr = qwy gpow joedwr = wi-] ‘padnoiSun uoxr = Sun-uoi] (9)IpremOYy q 95 b cH S8TH0 LY
= MOY QILIPUOYD ISNID UOISTY = D) ‘9ILIONS = ong ‘9)uagoIp = o1q  ‘eyuryoelq = erg ‘padnoigun q 5 guc cH 18760 Ly
‘Qupuoyoe = Sun-uoyoy ‘Ausue = Juy @no0dndede = doy :(UOTILOIJISSL]O 0) SIQJAT YOIYM) SSB[O IO, q 5 %9 ol 98740 LM
qa/v o/ TYe 1 08150 YAL dq O NS 91 S8TH0 19¥
(MAL) BLED I04e], g D/ 8701 S11 ¥8TH0 LY
qa/v o/d L'8S S11 6LYE0 NVS o/d d 9%6ll S11 £€8TP0 L9d
qa/v 49  TLOI ST1 8LYE0 NVS dq D 6l 1 8Tr0 19d
qa/v o/d 801 1 LLYEO NVS dq O ¥8el SH 180 1L9d
qa/v dd  9'Svl 1 9L¥E0 NVS q D LSt 1 08¢0 L9Y
\4 o/d 8'6LI 1 SLYE0 NVS d o/d S61 SH 6LTH0 19
qa/v dd  S¥CC 1 YLYE0 NVS dq 2/d 6'9C¢ SH LLTYO 19Y
4 (44 v o/d vsel oig ELYE0 NVS q O L'681 9H 9LTY0 1L9Y
75—0C qa/v g TSl MOH TLYE0 NVS d o/d TTIL 1 SLTYO L9
ojul (%ow) (9%owr) Sunmnyoel OM 3) eSSB[D QweN ojul  (9%owr) (9%Jow) Suumnjoerj OM 3 ¢SSE[D SweN
sq e, SSEIN sJq e SSBIN
‘Suoseas THINSNV 'suoseas THINSNYV

$00Z 03 £00C 2y woij pasoxdde s91110930W (& JO ISI] Y panunuo)) *¢ o[qe], S00Z 01 €00Z 9y} woij paroidde 91110930 [[& JO ISI] Y Panuijuo)) *¢ d|qeL



1689

*0)LIOPISOSOW = SIJA] :(UONJBOIJISSL]D 0} SI9JOT YOIYM) SSE[O 10,

Anus deredss 99 onid SN I +96€  1.9.€T1oSL  .9€6SoCL  900T-Ue(-6  $9ESS0 AYD
Anua djeredas 3sg ondd 9y SO0F0gy VOFOVCey M 98 ¢1 I L9 18.0TSL  WETIYTL  900T-UB[-9T  640TSO AYD
SuIejunojJAl dA015
SjudWWo)) 3) (X So1) (op10wm) (%ow) DM SS  sseD  seoard 3 ()] (N) K19A0021 JweN
Ssewl  Sns O1jQUSBIN sq eq Jo 'oN ssew  opniISuo] spnine] Jo e
uowroads umouy|
adA], 1oL

‘uonIpadxy o1oIe)uy 9SAUIY)) Y} Aq POISA0DAI SIILIOIIW JO IST] V G 9[qeL

The Meteoritical Bulletin, No. 92

10090 H'TV yim
porned AT [S-VNIN 16 LO'S 8Ll L8l TIM €S SH [4 16 6EV9V.8ST  .0V0°EV9L  900TI00-G1 9dtanig 1090 SIIH Ue[[V
10090 H'TV ym
paired A[yIT - [S-VNIN €VC ors S~H [ €VC  9IL9Y.8ST  ESLTY.IL  900C-190-S1 9dtanjg 11090 SII'H Ue[lV
10090 H'TV Wim
paired A[yI7 - [S-VNIN 801 LOS S~H [ 801 WLILOYe8ST  8SL'TY9L 900100~ 9dtang 01090 S[I'H e[V
10090 H'TV WM
paired A[yI7 - [S-VNIN 98¢ 80°S S~H [ 98T 9IS9V.8ST  6TL V9L  900C-10-G1 dtang 60090 SII'H UV
10090 H'TV Wim
parred A[yI7  IS-VNIN 0¢l 90°S S~H [4 0Tl /16V'9Po8ST  IE€ETH9L  900CI00-G1  =dtanig 80090 SIIIH Ue[[V
10090 H'TV ym
paired A]oXIT  IS-VNIN £9¢¢ 0T's 691 L8l TIM €S SH ! €9CC  0SS9o8ST  I€ETH9L  900C-100-G1 9dtanyg L0090 SII'H UellV
10090 HTV ym
paired A1 IS-VNIN 6°08¢ 80°¢ S~H v 6°08C TSSOVe8ST  ,SEETPIOL  900C-10-GL 9dtanig 90090 SII'H UellV
10090 HTV ynm
paired A]oXIT  IS-VNIN 9 S0°S S~H ! 9 €0L9Yo8ST  LEIETPIOL  900TI0O-G1  ?dtanig 0090 SII'H Ue[lV
10090 HTV ynm
paired Ao IS-VNIN L'19 LO'S S~H ! L19  LE0L9Y.8ST  E1€TP9L  900C-10-CT dtang #0090 SII'H Ve[V
10090 HTV ynm
paired Ao IS-VNIN 94 LO'S S~H ! ST OLS'LYye8ST  LLL9TKLIL  900C-10-G1 9dtanig  €0090 SII'H UB[[V
10090 H'TV yim
paed A7 IS-VNIN ¢6ll ¥0°S S~H ! TOIL  ,€85°0S.8ST [ TSSPPo9L  900C-100-C1  9dtanyg 20090 SII'H Ue[[V
IS-VNIA '8¢l 60°S S'L1 €8l TIM €S SH ! 1'8C1  WLIT'9Ye8ST  LLIO'EVL9L  900T-1R0-G1  9dtanig 10090 SII'H VB[V
SJuAWIWO)) oJu (B) (X 3op)sns (9yowr) (%ow) DM SS sse) sodard 3) (€)) (S) KI9A0021  9)IS puly JureN
ssew onouge N sq '] Jo'oN ssewt opnyisuo| apmne] Jooyeq JoodAL
uowroads umouy|
odAL [ejol

‘uonpadxe palosuods-juswuIasos uerfel] oy} ‘(VINd) SPIIeIuy Ul Y2101y d[euoizeN ewwei3old £q paIdA0AT SAILI0)AW JO ISI] V "¢ J[qeL



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

1690

‘[1oys pronneu pauonisod

A[TeO1II2A B WIOIJ 9)10]eD JO J[OIId Iym punol A130911d € os[e st a1y
ojerd oy UT "o[ey UONONPAI JO WILI I3N0 K[9SO[d SMO[[0] oL} WIoM
suQ -oyeld ur smoxnq waom judurwold om], (W £ x 7§) O[ey uononp

-1 y3rT (W [€ x G/ x LT1) 9re]d 9u0ISOWI| pax Ul ALI0AOW e [-OPUNT ¢S x 08 9CE1 /S€08S y661-Uef-9 ¥0035Q  +00 euerdiosQ
*9)LI09)oW
WOIJ INO WD [~ SPUI)XS O[BY UOHINPAI JYSIIT "dUOZ JOTY)-Id PaI A)snI
Aq popunoans ‘ysiuaai3-ysimiq 93110933 Jo Jed [enua)) 93L1033owW
J0 191u90 y3noay A[peuoTerp o e[ “(wuwr £ (YSY) x §1 x O[] x
01 x 08 x 001 Moqe) Ae[d ouojsow| [euoFejuad pal ur ALIOANOW e [-NPUN] SI<x ST<x GY 901 /S€8S €661-A0N-8 €0015Q €00 euedinsQ
(W G/ x /) ofey uononpar Aeid
WS Uy (W g1 x €1 x §91) dYed duoisawl] par ul )LI0dJOUW yIe  [-OPUNT €l <x GG x &G 90l $€8S  €661-190-01 20015Q 700 eue[didsQ
100 euerdiolsO
JO WAUOUAS € Sey SU0)S SIY, IO PIISYILIM SBY J)LI0JOUL 3} JO ISOUL
yoIym woj uorssardop Aei3 djJep punote (WW GE| x GE 9IL1093oW
Surpnjour uonos $SOIJ [8303) oLy uonINpPaI Ae1d YSI (ww g
x 08 x 86) dYe[d oUOISIUII] PaI Ul PAUTEILUOD JILIOJOW PAISYIEIAY  [-(PUN] 0€ x S 9CoE1 S€08S L861 100 15Q eue[diosQ
SJUAWWO)) oju] (Ww Ul SUOIIIS SSOID) ) (N) KI9A0001  UOTJRIAQIQQY JweN
sozis ojewrxoxddy  opnine opmyiSuo] Jo areg
"UIPOMS WOIJ SI1109)oW J01[aI paroidde Jo 11 v °£ 9[qeL
‘opeld FuLyleam = DM
*93e)s Jooys = S§§
*9ILIOND = 9Ny ‘9udF0Ip = O1(] :(UOTIBOIJISSL]O 0} SIQJAI YIIYM) SSB[O 10,
uorgar
ITwAey N
Anuo operedas vag 10 €HD 9 096'L1  9TI'6hobS .9 1EH0.1T  PUA 00T [eykes 06 wkeyn [e ykes
1002 uorgar
Anud speredos 908 9T ain I 6Tl OTU6PebS  ILL9o61  Puld  Arenuef /| Teyoy( LTP1 Teyouq
urwQ
AOUTAOI
nsuen
Anuo syeredoas aog Sty COFILL ¥VOFVO6lL € 9 6S¢ SH ! S99 167066 Ol.07  PUld 900z ‘A uenbnip uenbJuayiom
eulyy
Sjelriyg
Anuo ojeredas 208 Sel ong I L9 purg S00T  qeIV Pajun 90 BINSUIUSJ UBIqeIy
Sjelruy
Anuo ayeredos 998 1z ong I 9p1 purd S00T  qeIV PaNun GO0 B[NSUIUSJ UBIqely
Sjelruy
Anuo jeredas 29g L oiq I 1€ puid 9007  qelV paNun 00 B[ASUIUA{ UBIqeIy
Sojerruy
Anud oyeredas sog [ olia 1 9¢ putd 900C  qely payuf)] €00 B[nSUIuL] uelqery
sajearuuyg
\CHGQ Bwumﬁum RS 01 oanyg T 149 purq 900¢C qely pajiun) 00 e[nsurusdd ueiqery
sojeIIwyg
Anuo ojeredos sog ¥4 oia I 94! putd 900C  qelv payuf) 100 e[nsutusd Uelqery
SIjediuy qedy pajun
SJUOWUIO)) (X 8o1) 940w ooux %ow DM SS (8) sse;y sooord (6] () (N) 1ey  oseyoind 1o K19A0001 QueN
sns oM sd e ssew Jjo ssew  opmI3uo] opmeT  /puig AI9A0221  JO UOIBOOT]
onoudeN uowrroads ‘ON umouy Joareg
odAL elor,

"BISY WOJJ s9)1109)ow paAoxdde [[e Jo ISI] V "9 9[qe],



1691

The Meteoritical Bulletin, No. 92

‘(W OS x 09) OJey uonINPY [19YS YSnoIy sno

Jyerd -orerd ouojsowr] oy} Jo Ipis Juof sjoym ay} Suofe JUIPu)XI [[AYS
projuneN (W g x 091 x 061 PUB T x 0S| x 061) soye[d suojsauu] par
om} u1 ‘padeys-1e[n3ueLs) JEYMOWOS ‘AILI0)W JIB[q JSOW]. “SIep AIA
"O[ey UoNINPal

ul pue Jo urdrew Suofe SYOBI) WLIOAN "9ILI09)OW punole (ww ()9

x (09) O[ey uononpar Aei3 JYSI| asuul A19A "paAe[dsIp A[JUS[[99X
[19Ys Jo s1oquiey)) "aye[d oy Jo 3sowr sso1oe A[[euoerp ysowye Juruueds
[[9Ys pro[nneu d51e| yim (WU ¢ x OST x 00F) defd duoysour|

Pa1 931e] Ul 9)LI09}0W PIpuUNoIqns 0} parenbs yoe[q Jsowye JIep AIoA
‘(SI9qQUUIEYD 0M] JO UOIIS SSOID [BI111A) 9je[d ul

112ys pro[ineu a81e (W 47 x §7) O[eY UONINPAI Ae13-03UBIO ISUIUI
A10A ‘ury ] (W ] x S| x S6) 23e[d Quojsowl] pai ul 9)LI0}W yIe
“(wrw g9 x () orey uononpai Aeid o31e[ 1nq ‘esnyyig (W Z] x SZ1
x GE1) 91e[d ouoysowr] pax ur 9ju10930w padeys-arenbs Apjounsip Aein
(ww g x

08) o[ey uononpal Ae13-oFuero JYII| JounsIp pue asuNUI A1 (W (¢
x 0L1 x S7) drerd ouojsow] par ur gjrrodjowr padeys-read yreq

‘O[ey UONONPaI AvI3 IsnyIp Inq

‘(x0T x 0]1) @81e[ A[feuoniodoid 'smoiing wIom [m (W gz x
L€T x S17) 2reyd suoisaw] pax ur 9311030w yrep padeys doipres) [ewg
‘(W O x S9T x G17) ed duoisaw] Pal ul ALI0JW

ysIppal pue ystuaai3 ‘Aeid padeys-a31101doo,, ‘ore3uore Appounsiq
*9)1109)W

padpae-dreys Apreinonted y -ofey uononpal ay) Jo Wil Ay} Juofe syoexn
WIOA “(Wt ¢8 x §8) SO[By uononparjysI (Ww g x 00 x 00 Yoes)
soje[d ouoisawl] pal 931B] 0M) U JJLI0)UL JOB[q JSOW[R NIep AIoA
WU ()/, x (IS O[BY UONINPAI JO

9ZIS "IOIOWIBIP UI WW §°() 0} °() 9FLIOAR UO IB SI[NIPUOL) "SAINJONIS
9[NIPUOYD PaAIasaId [[om AJLIBUIPIORIIXD SBY AJLI0AIA (W 9

x 08 x £9) 9ye[d auoisawl] pal uIy} pue [Jews AIdA Ul JJLI0d)oW YIeq
*100[J ©3S U} 0} JANR[O1

AJreyuozuoy pue Aprernorpuadiod yyoq y3noayy pames pue aie[d Jo 93pa
78 IO (W G x 9] [ x L6) Ae[d auojsawil] pal ur 9J11031oW I
W Qg x 001 x 091

PUB WW /7 x 00T x 09 Ie SIZIS 9Je[J ‘I00[] IS a1 03 Aprenorpuadiod
pames saje[d ouoisowr] pax omy ut adeys [eondifo yum j109)ou e
‘[idnd oy SI 93110930 AU} 2IOYM ‘DA UB AYI|

SY00] SO[BY YIIM SJLIOIIA "O[eY PAI I3MIEp JNO ISYIOUE Ue pue (W
002 x 012) o[ey uononpail a3uelo JyS1| Jouul Aq papunoung "(wWw (g
x 08% x 08% Yoea) sare[d a5re] 0m] Ul 9)LI0930W PUNOI A19A Iep 9518
"SoWI) JO SPUBSNOY) SIBJ AqQ JIOAO USALIP U SEy|

pue 2ouRNUD dFeIe3 © JO JUOIJ Ul SI 911093 A T, (100 [dO~) surewar
9J1109)0W A} JO uoIssaxdop oy} AJurew pue Jsoj ST SSetll 9)1I0djou
JOISOIA "sa3pa dieys ypim dj1093ow padeys-arenbs ‘parayieom A[3uong
"O[BY UOT)ONPAI ASUNUI YIIMm 93110930w padeys-orenbs jeymouios [[ews

[-Npun

[-Npun

[-Npun

[-Npun

[-Npun

[-Npun

[-Npuny

[-npung

[-Npuny

[-Npuny

[-npung

[-Npuny

¢-puny
¢-pun

€€ x 01 “TE x ST

LT x0T

SI x¢¢C

IT<xSIx €T

0¢ x 0v

€ x €C

1T x 8¢

LS X TE ‘Wb x LE

0T x 6¢

8 x ST 0¥

SI x 8T ‘81 x 0OF

08 x 56 ‘08 x S6

0S x 0S
01 x 01 ynoqe

901

9CE1

9TE1

901

9CE1

901

90l

901

901

901

901

901

90l
9TE1

S€85

S5€8S

/S5€8S

/S5€68S

/S€8S

/5€85

S5€85

S€.8S

/S€85

S€85

S€.8S

/S€o85

S5€8S
S€8S

9661-uB[-C[

L66T-KeIN-G T

9661-3nV-f

9661-unf-|

9661-1dy-11

9661-TeN- 11

9661-doS-01

LOOT-UBf-T¢

S661

9661-uB[-C[

S661-ABIN-G

€661-990-8C
S0961 AU

Ul PAISA0DAI
‘T661-KBN-G
paynudpy
0661-994-8

810150

L1050

91015Q

S1038Q

#1015Q

€1035Q

Cl018Q

110 35Q

01015Q

600 15Q

80015Q

L0035Q

900 15Q
00150

810 eue[dinsQ

L10 eue[disQ
910 eue[drisQ

G10 eue[dinsQ
10 eue[dinsQ
€10 euediaisQ
710 eue[disQ

110 eue[dinsQ

010 eue[dinsQ

600 eue[dinsQ

800 eue[dinsQ

L00 eue[disQ

900 eue[diaisQ
S00 eue[drisQ

sjuaWIWwo))

ojuf

(W ur SuoKdIS SSOID)
sazis dyewnxorddy

@D
dpmne]

(N)
opnyiSuo]

AIOA0DOI
Jo areg

UOTJBIADIqQY

oweN

"UOPOMS WOIJ SIII09)oW JO1[a1 paaoidde Jo is1] v ‘panunuo) */ 9qel



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

‘(W € x GI€ x SI¢ yoed) sajerd auojsown] Aei3 om)
ut ayu0930u (padeys-£oupry 10 -ULdq JBYMIWOS) POpUNol yor[q 51T  [-npuny ¥TI x 08 “YT1 x 08 90l /S€o88 v661-1dv-8 0€015Q  0¢€0 euedidlsQ

'so[ey uononpal Aeig o51e[ OS[e oI8 SIS} SOILI0)IUT

oy Jo syurdwir yoe[q 03 AeI3 yIep YHM (WW O¢ x 09T x 0ET Yde2)

S)00[q 0M} Ay} U "Ae13 ys1uaai3 yrep s )1 ‘oouereadde passardwoo

€ SBY 9)1109)oW JS00] oY [, "suoissaxdap 9say) Ul o7 SI [eLIojew

OTJII0Q)AUT QWIS "9JLI0A)AW A} Aq opew sjuLIdwr dIe 2197} SYO0[q 0S x 08

o U] "oU0)SII] PAI SUISO[OUD AU} 1A S{00]q 0M] PUER ALI0AJOW SO0 [-(PUNT 0 x 08 ‘0T x 0S x 08 901 S€a88 8661-190-C 62015Q 620 eue[dionsQ

"0ey UONONPAI Ul SMOLING WIOA\ ‘ABIS

ySIppa1 0} ABI3 wo1j 10]00 saZuryod O[eH "(WW ()6 x ()6) O[BY UOIONPAI

asnyip 1nq ‘a31e] AjPAneredwo) (W 7z x 00T x S8€) 2re[d ouoysowr]
PAI UI ‘SIOUI0D PapUNOI Inq ‘renduern jeymawos adeys 9)1100)ouw A1)  [-Npung 0Z x 0€ 9C€1 ,5€08S  000Z-dos-11 8703SQ  §T0 rueldigisQ
(Ww Q11 x 011
noqe) ofey uononpar judurwoid ‘SI0[00 9FULIO PUE PAI ASUUT ATOA
s saYe[d (W O¢ x 00 x 099 PUB O x §SE x S [) seyejd duoysaur|
Pal oM} UT JUAUNRUOOGNS UBIPU] 0} Je[rurs adeys yjm 9ju109)owW yjreq
*911I09JoW WOy Wi ()0 Inoqe Afuo auQ -are[d ur (ww OS¢ pue (09s)
S[[oys projnneu agre] A10A om], "(WW ()9 x ()S) O[BY UOIIONPAI dSUNU]
(81 x SEL x ST11) oyeyd duoysowr] pax 951e[ AIoA UL SJLI0NOW SIe  [-(PuUn] 0€ x 0§ 90l S5€85  000C-TeIN-LI 92015Q 90 euedIdlsQ

(W [ x G]) O[eY UonoONPaI AsujUI

‘ury 1, “overd ur sqoys projnneu agre] omJ, "(WW (¢ x 0L x 0LS) yerd
quojsowl] pai1 o31e] A1oA Afreuontodoid ur 9)110930w Iep [[BUWS AI9A  [-pun| Lx11 9T.€1 ,S€.8S  000C-TBIN-6C $T018Q  $T0 eue[disQ

(i og

x (09) oey uononpair Aeid 31| usurwold “(ww g x O¢1) (paysiod
10 PoMEs 10U) 300[q SUOISAWII] PI YFNOI UL J)LI0ANAUW ETUO[d e [-NPUN] ST x 6T presal S€88 6661-9°d-C ¥015Q 0 eue(disQ

(W 09 x

(0L) sofey uononpai asueju] "dyerd uo s[jeys prouneu Auey (W 7 x
00L x 0021 Yoe?) sare[d ouojsown] pa1 o31e] A10A OM) UI JLIOAJOW YIe  [-(pPUn 0E X 0S SEX0F  ,9T.€1 ,5€.8S 6661-9°d-C €2038Q €70 rue[didsQ

(W 0§ x (0G) O[ey UonoNpaI ‘I BUOIOI-IB[OS

‘osuolu] *(SI9UI0D INOJ [[13S Inq) souereadde ren3ueLn jeymowios €

9erd oy Sura13 Ajeuoderp o ayerd Jo apis auQ (W €7 x O x 01 [~)
oje[d ouOISOWI] PAI UT SISUIOD PIPUNOIQNS IATJ [HIM 9JII0JAW e  [-(|PUN] 8T x 81 9C€1 ,S€.8S  6661-AON-LT TTOISQ 720 Bue[dioisQ

"oyer Jsey

& Je Sunoyjeom A3udsaid SI 9JLI0219]A "9[)SBI 0qaUUNL) JO UdPIEs oY)
Jo sdays suosaw] pas ur 93u10930w padeys arenbs 03 papunoigns ‘Aeln)  [-Npun| 6T x T mogqe 9T.€1 ,S€.86  L661-Unf-GT 1203sO 170 euerdiorsQ

(W o¢ x §¢)

0[BY UONINPAI ISUNUI “UIY T, *)e[d JO JOUI0O UT LIONIN (W 7] x 0L]
x 0TT) dyerd duojsawl] pa1 Ul surSrew pa3sn,, i AL0NIW e [-NPUNT LIxST  9To€1 SE€8S  L661-Un{-0] 02035Q 070 Bue[dIdsQ

‘sayerd 931e] 9y} JO SIOUIOD AU} JO AUO UI SINOIO )LI0

-9J07A] sayerd om3 ) UI ST[OYS IJ0 JO Os[e SyuLIdwI Jeap) [[OYS dures

o o yurxdwr asnggrp axowr ojefd puooas uy "Ajjeuogerp jsowye oed

s9ss010 opounydis pue s1oquieyo pasodxa Ap30az1ad ym [[9ys pro[nneu

Suo] paatosaid Appuar[eoxe ayerd suo Uy (W €1 x OO x 0TS PUL W 7|

[-npuny 0L x 0S *SS x 09 901 S€85  000C-TEIN-6C LT0SQ L0 ruedIoisQ

x 00€ x 00S) so3e[d SUOISIWI] PAI SFIE] OM} UT SJLIOSJOWI SIep 51T  [-(pun’] S9 x 0F 0T x S€  ,9ToE1 S€8S  L66T-1dV-GT 6103Q 610 euediosQ
SJUQWIWO)) oju] (W Ul SUOIIIIS SSOII) (€)) (N) AI9A0221  UONRIADIQQY QwieN
sazis ojewnrxolddy  opnmineT opmyiSuo] Jo areg

1692

"“UOPOMS WOIJ SILI09)aU 191]a1 pasoxdde Jo 11| v panunyuo) */ 91qe],



1693

The Meteoritical Bulletin, No. 92

‘(W 08 x 08) OeY UONONPAI ABIT JUSUIWOI] "PIMES

SOPIS JOYIO Q0BLINS J00I (POMES JOU 9°T) MBI B ST }00][q JO pIs Fuisodxd
-0 (W G9 x GET x STT) JO0[q QUOISOWI] PAI UL JLIOIW Ie(]
“(wur o1

x 0€T x §07) verd auojsawn] par ur uo0aw padeys-dij [[ewg

“(wuwr 0z x Og1) ofey uononpar Aern “(wur 08¢

x 087 x 00€) M00[q SUOISAWI] UI 9JLI0AIIW UMOIq Pardyjeam A[3uong
(W 011 x Q1) O[eY UOLONPAI dSNJIP 9516 "SUONIIIP [BJUOZLIOY
PUE [BO1IA 93U} 30q yInoIy) pomes pue dje[d Jo uidreur je 0JLI09ION
‘(W 67 x 0€] x 0S 1) dverd ouoisawil] pal ur JLI031W UMOIQ IS “NJe(
PIQ BYORIN 'S

I ‘paq uawIUMIXAS Y3 Jo 1red 359M0[ 9yl wol] (W )9 x 0€Z) O[eY
uononpal Aeid oF1e] AI9A (W 0S x 0TT x 0L PUB 0S x 0TT x 09%)
S3[00]q UOJISIWI] PAI 0M) UT AJLI0)IUWL YSITUMOIQ ‘PaIdyjeom A[Suons
'$)[001q

0M] 9y} JO UISIBW AU} B SINOJ0 JI PUB PIAIISAId ST 9)1109)0UI 9Y] JO
yede AuQ (W [¢ x Q[ x 0TE PUe Wt [¢ x 1] x 00¢) save[d/sxoo[q
QUO)SAUII] PAI 0M] UT 9JBJINS JIBIO JE Aj1109)oul  A[3n,, ‘paroyieam Yreq
-oouereadde Ayel} aAey 93110930wW Jo sped 19100

*9J1109JoW PUNOJE SYILI} ULIOM Juduitiold 'saje[d om) 9sat) Jo yoed
uo pasodxa st [[oys projuneu e Jo 11ed 1omof pue 1oddn oyJ, "oj100)0wW
2y} ySnouyy sa0eLINS paAIasald A[[eIn)xa) pue sno Jud[[99xa I
urejuoo soje[d Ioyjo 0m) oY, "931I09}0W O} JO UISIEW Y YINOIy) no
901U-0S-J0u & surejuod ejd auQ (W ¢ x O0€ x S61 PUB Q€ x O0E X
G61 ‘1€ x 06T x S61) duo)saw] pax Jo sajefd 91y} Ul SINOJ0 AJLI0NIA]
"PaAIasald os[e 9)1109)oW [BUISLIO UI ISB[O SNOJUBIIXS UE JO 2INJonnNg
*00BJINS 9)1100)oW Pasodxad 2IUD I} INOYSNOIY) JSOWE SOINJONNS
9[nIpuoyd paa1asaid A[3oayrad ypim 9)110919W papunol a31e]

'900¢ Aq punoj 931109 [1550J 309J10d pue [ngnneaq jsow oy} sdeyrod
'paq BIO[] 9Y) JO 10]0D

A®I3 YSIPPaI 91)SLI2ORIBYD AU} YNM (W OE x S [ x S9] Yyoea) sorerd
JUO0)SaWI] 0M]) UI 9JL10d)owr padeys-orenbs Ajongea “yoe[q 03 Aeis yreq
-o1e1d J9[eWS A Uo 1red 9030w

oy} y3noay) syoeId Ysay Juauruold (W o€ x 00 x 00 PUB OF x 06T
x 00€) sarerd suoisawil] ABI3 0M) UI 93110939W papunol ‘Teondif[o Jyreq
“JUSWIPAS oS AJ[euI3LIo oy} OJul Juns sey inqg

punoiSpIrey Uo J0U J[OSH AJLIONIIA "ILI0UW MO[Oq SIAJOUIIUID MO
& punoidpiey jusurword duQ ‘s}00[q Ul spunoI3pIrey paAe[dsIp [Jom
-odeys oI[-ys Sy 9JLI09IAA I0O[J BIS o) 0} dAne[aI Alrenorpuadiod
9]1109)9W A} PUE SHO0[q Y} IND SBY MBS Y], "(WW 69 x O] | x 0EL YI82)
S300[q dU0}SAWI| ABIF 0M] UI SINID() "9 AQ PUNOJ AJLI0)UI 159318 ]
-a8puiq ury ® £q pojoauuod Jeng

-UBLI} 9UO ‘pPUNOI dUO ‘SeaIe om) :1ed 105Ie] oY) WOIJ JUAIHIP AJQINU
st 3red 9y109)ow S1y3 Jo odeys oy 1, *93110939W AU} JO UIFIBW O} YSNOI)
o e syuasardar erd oyeredas e uo 1red I9[[eWS 1OYJ0 AU ], "PIAIND SI
osnudjodAy,, ayp 1nq ‘oSueLn e oy ‘s1ourod dreys K194 931y sey orefd
ouo uo Jred 93110939W 1931R] AY I, (WW (S x 06 x 091 PUB 09 x 08 x 091)
sored suoisown] Ae13 om) ur (fedo oI] Jsowfe S)OO[) AILI0A)OW NoB[g

[-Apuny

[-Apuny

[-Apuny

[-Apung

[-Apuny

[-npuny

[-npuny

[-puny

[-puny

[-npuny

[-Apung

SI x0T
Y1 x0¢

e x G¢

81 x0T x 0¥

0S x 09 S¥ x 09

b x S9 ‘pb x 69

[Ex 0¥ x ¢y
‘0€ x 0L x S8
‘ST x 09 x 08

9T x 91 ST x0T

GE X §9 6T % 0§

06 x 69 x 01T
‘v x §9 x 01¢

S x 69 °0S x 0§

90l
901

901

901

90l

90¢l

90l

9TE1

presal

90l

9Tt1

/5€o88
S€o88

S€a8S

S5€a88

S€8S

/S€o88

1Y

S€8S

S€8S

/S€a88

S€8S

9661
000c-unf-0[

000Z-doS-11

6661-unf-G[

8661-190-C

9661-1°0-¥C

9661-TeIN-0T

8661-AON-T

000T320-C1

0007-doS-T1

8661-doS-G1

70 18Q
070 38Q

6€£015Q

8€0315Q

LEOISQ

9€015Q

S€015Q

€0 15Q

£€€015Q

€0 15Q

1£035Q

10 eue[digsQ
010 euediaisQ

6€0 eue[dinsQ

8¢0 eue[drnsQ

L£0 eue[dinsQ

9¢( eue[disQ

g0 eue[disQ

€0 eue[diaisQ

€¢0 eue(disQ

7€0 euediasQ

1€0 eue[diasQ

SJUAWUIO))

ojup

(W ur SuOIOS SSOID)
sazis yewrrxoxddy

()

(N)

opmeT opmrSuo]

AIOA0DQI
Jo areg

UONBIAJIqQY

QweN

"“UOPOMS WOIJ SILI09)aU 191]a1 pasoxdde Jo 11| v panunyuo) */ 91qe],



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

1694

"o[ey UonONpPal Wwo ¢ £q POpUNOLING

"$300]q QUOISAWII] )1IBIANIOYLIQ PA1 OM) UI 21MIONINS AIF PUNOIISOW[Y  ¢-Npun‘y w71 BYotl £0.8¢  000T-Unf-{] 100 D 100 ud3QY[ND
*9)1109JoW SA0QE JPIS A} J& (IND [BO11IA) [[AYS JJBIIOY}IQ "100[J BIS
0 9ATIR[21 UON0AIIp Ie[norpuddiod ur pomes 9)LI0919JA (WU 4G x 9€ |
x 901 PUB 6T x 9€T x 901) saye]d suoysour] Ke13 omy ur jrojow e [-Npun‘g 0Tx IELTXLE  9Totl S€.8S  TOOT-AON-1T Ly0¥SQ L0 pueldinsQ
"SIoUI0D popunoi sey apis Jursoddo
Inq ‘sopIS 1I0YS Y} JO SUO U0 s10uI0d dreys om) yim ‘oouereadde
JTe[nSue}oaI JRYMIUIOS Sey ALI0AA (W ¢ x (f) O[eY UOHONPI
WS dsudu] (W 1] x 09 x [6) Ye[d 9U0ISOWI] PaI Ul SJLIOAAUWI 1B [-PUNT €1 x0¢ 90El S€.8S  TOOT-AeIN-G 97018Q  9¥0 eue[diNsQ
‘(W ()L x 06) O[ey uononpal Aeid
JUQUITIOIJ "PIMES JIB JJ0[q JO SIPIS INQ ‘PIMES JOU 20BLINS Pasodxa
-OILI0BIDIA (WL 8% x OE T x (L 1) 390]q SUOISALUI] PO UL OJLIOSIOUINIe(]  [-PUN‘] 0T x S¢ 90E1 SE€.8S  TOOT-AeN-L SP01sQ  Sp0 eueldidsQ
*SUOIIOIIP
[BIUOZLIOY PUB [BONIOA UI (30q YSNOIY) PIMES JLIOIA "SOIBJINS YOOI
3N01 SIOYIO ‘PIMES J00[q JO SOPIS SWOS "(WW GG x §§ x 20
%c&%&:ﬂ& mw oocmMcoﬁme bmsw. K1on ﬁmgm, oﬁ%omﬁ&m Wﬂﬂ%ﬂvox I-npuny 0% < 05 ATt 58085 TOOTHEN-LI PrOISQ ¥ BuBIdidISg
(W 87 x 00T x 0€T) 2re[d QUOISIWI] PAI UI J)LI0SOW TP [[BWS  [-(PUNT SIx¢Gl 90El S€85  C00T-92d-L1 €v018Q  ¢p0 eue[dinsQ
‘(ww €T x 0Z1) Oy uononpal Aeid Jusurwold *9o.JIns j001 y3nol
B U0 pasodxa Inq ‘pames Jou SI 11093W Y], “(WW 08 x 00E x 08T)
3[00]q QUO)SIUWI] PAI S[ILP UI AJLIOS)W PUNOI PAIAYIBIM-UMOIQ A[Suong  [-npun 0€ x S€ 9C€1 ,5€.8S  000Z-dos-11 TH0ISQ  TH0 Bue[dioisQ
SJUQWIWO)) oju] (W Ul SUOIIIIS SSOII) (€)) (N) AI9A0221  UONRIADIQQY QwieN
sazis ojewnrxolddy  opnmineT opmyiSuo] Jo areg

"“UOPOMS WOIJ SILI09)aU 191]a1 pasoxdde Jo 11| v panunyuo) */ 91qe],





