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BEN SOUR. 146 grams. (LL6) New f3ll from Algerian - Moroccan
border. Feb. 10, 2002. Note the fresh black fusion crust. This thin burnt
skin is melted rock and 3 result of the friction produced heat generated by
hlgh bpt_c_d le‘\. H]I(Jtu_.]l‘l the Earths qt"{lU‘SPJJ re, Fusion crust, whether
fresh or weathered is the key to finding and recognizing meteorites. Nine-
out-of-ten meteorite- Jl{}ppln«__] 'shoot ting stars will unload material that
looks just like this typical stone meteorite.

Robert Haag Meteorites
P. O. Box 27527 Tucson, AZ 8372
Phone: 520-882-8804 Fax: 520-743-7225

Email: I-IJ.mgﬁu'ﬂco:nc.‘ht.nvf
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Layout, typesetting and editing by Terri Haag / WordWorks
Published by Robert Haag Meteorites, Tucson Arizona

Cover: ADAMANA, Arizona. 1.78 kilos. Ordinary chondrite r|'l"'~ amazing
stone metearite is 3 perfectly aerodynamic “nose cone” shape that obviously
remained stable during its passage through Earth’s atmosphere.



PORTALES VALLEY.
New Mexico
Complete stone, top.
1.58 kilos. Etched
slice, right. 128
grams.” Unique H-6
with iron “ribs”. This
fell June 13, 1998 at
730 am. Witnesses
described, “a spiralin
dragon (alling out o\]i
the sky”, Sevéra
dozen metorites were
quickly recovered. The
specimen above was
3sed from its

der the day after

:..']L' I.‘;”

Meteorites like this can be worth more than their

weight in gold to collectors and scientists alike.



anks for “visiting” the Robert Haag Collection of Meteorites ...

You will find we have made several changes in the format and have added over
280 all new pictures and several new acquisitions. We're sure you'll enjoy it.

People always ask how | got started in meteorites. Like most boys, | had a pas
sion for all things airborne, which was fueled by my father, an aviation electri
cian.2a1nd an uncle who loved building airplanes. | got my pilot's license when |
was .

While I'd always had an interest in high flying objects, the event that made the
most impact (no pun intended), on me was the time | sal on a beach in Mexico
with my family and watched a fireball scream directly overhead and apparently
land in"the hills just behind us. | didn't find that one, though, and it wasn't until
many years later that | was able to actually handle my first meteorite.

As fate would have it, my mother’s parents owned a rock shop and eventually
rsuaded my parents to %et involved in the mineral business, loo. Thus Al and
ernie Haag were among the first dealers at the then fledgling Tucson Gem and
Mineral Show. In fact, the Smithsonian bought their entire collection of wulfen
ite and those specimens are still on display in the nation’s capital. (We spent a
good deal of our childhood on mine sites and at mineral shows.)

In my early twenties | happened to see an advertisement in the back of a min
eralogical magazine placed by someone who wanted to bu][' meteorites.
Meteorites were valuable! (Who knew?) | contacted the Parsop who placed the
ad no less than Jim Dupont and the next thing | knew, | was in business. The
following years took me all over the globe, searching for, collecting, buying, sell
ing, trading and promoting meteorites. As a result, my life has been more excit
ing, adventure filled and fulfilling than | ever imagined.

This book is my 13th publication. The previous editions were intended as a
basic introduction to meteorites a way to educate, guide and inspire. My hope
was to encouragbe people to go out and find their own meteorites, and I'd like to
believe that I've been successiul. In the last 20 years, metecrite awareness and
the recovery of new metearites has been nothing short of phenomenal. Literally
thousands of new specimens have been found in recent years, to the delight of
collectors and scientists, and ultimately to the benefit of everyone on the planet.

During the writing and preparation of this book, we relied heavily on information
found in the excellent Cambridge Encyclopedia of Meteorites by O. Richard
Norton, and the invaluable Catalogue of Meteorites, by Monica Grady and the
Natural History Museum, London. Tf you love meteorites, you need these books.

By now you'll have noticed that this book is different. There are less anecdotes,
less instruction, and lots more pictures. Whenever possible, these photos were
taken in direct sunlight, to give a sense of how the specimens might appear in
the field. We believe that when it comes to identifying meteoriles, a picture is
worth a thousand words and think you'll agree that for this purpose, this edition
is better than ever.

As always, thanks to all meteorite enthusiasts everywhere for your support!

{i’
=Yt

Robert Haag The Meteorite Man
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HENBURY
Australia. 30
kiles. 7.5% nick-
el, medium

oc qilg'ulir':ic.

This classic,
otiented and
shield-shaped
meteorite fell
approximately
5000 years ago
in central Aus-
tralia. It left:
large strewnfi
and at least 13
known craters.
ASU trade

TAZA. Algeria. 6 kilos. Plessitic octahedrite. 16% nickel and rich in
platinum and platinum-group elements. Considered an intermediate

between octahedrites and ataxites. Morocean find in 2000. Great

surface features. Purchase from dealer.
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KENTOMN COUNTY,

I

LOWIS LOPEZ,




Cape York Greenland
CHIAB). 3.5 ton mass was foung Inuit on a small

to Copenhagen were it was cut. Note |z Slite

SEYMORE, Mi i, ! ms. 6.5% nickel. Coarse octahedrite. .
(cp) st arge sc iz site rims. Dealer trade.




FAIRVIEW

TRES CASTILLO, Mexico. 182




(IIF) Note the lonqg, slender schreil
ote the long. slender schreibersite crystals. Dealer trade

ickel. Medium

DJEBEL IN-AZZENE, Algetia. 184 grams. 103% n

Yeiviate collect
Private collector trade




WOLSEY, Sout . 2.98 kilc nick arse octahedrite.

: ! ik :
C(IAB) Etet § 1 with tir hreik ec . Similar to




TAMBO

BEAR CREE

4 ms.




GUADALUPE Y CALDO,
Mexico. (Left.) 1.47 kiles.
5.3% nickel. Hexahedrite
(ILAB) This etched piece
shows beautiful Newman
lines. It was found in 3 ditch
.‘mn.'.' u_‘-r.:s{ 453 n."|a:.1<_.] bowl.
Finally it was traded for 3
pickup truck.! Purchase
from dealer.

NORTH CHILE, Chile.
(Right) 1.9 kilos. 5.6% nickel.
Hexahedrite. (1IAB) This
meteorite was one gi.m{
kamacite crystal that disinte-
grated over the Andes.
Purchase from finder

on location.

WATSON, Australia. 1.83 kilos. Medium octahedrite. (1IE) Notice the
|.1n_4:_' silicate inclusion. Private collector trade.

18



TINNIE, New Mexico.

(Left.) 291 grams.
|

[n C Pl:_ﬂﬁ!
ataxltc. (IVB} Founc

by a

sheep research! Dealer

1rad student doing
g

U:,L

SANTA CLARA, Mexico.
(Right.) 1.1 kilos. 17.9%
nickel. Ataxite. (IVB)
Ataxites are almost pure
taenite crystals with 3 nickel

content greater than 16%.
ASU trade.

SANTA

CA'I']—MR] NA, Brazil
232 grams. 33
nickel. Ungrouped
nickel-rich ataxite
Anomalous. The

qi-ccr;--.}- tint is nickel

oxide in ]._' ind a

wega

meteotite

trade.



1.6 kilos. 16.5%
nickel. Ataxite.
IVB. Gold hunters
found this mete-
orite. This is said
to be a beautiful
place to search
Several dozen
pieces have been
found. Purchase
from dealer.

HOBA, Namibia. 63
grams. 16.5% nickel.
Ataxite. 1VB. Thisisa
piece from the world’s
largest KNOWN
meteorite, 3 60-ton
monster that fell
approxi mately 80,000
years ago. Less than
20 ki

tions. Dea

os is in collec-

er trade

SHINGLE SPRINGS,
California. 456 grams.
7%nickel. Ungrouped
ataxite. High nickel
makes these mete-
otites the most rust-

resistant of the irons.

Purchase from dealer.

20



TUCSON RING Arizon3. 199 grams.

L/DEI STATION,
ligerig. 851

grams. 8.8% 1

trade.




COPIAPO,

Chil
LNHE.

Coarse
octahedrite
(1AB) Ssilicated
anomalous

1ron.

GEORGETOWN,
Australia. 570
grams. CIICD)
Anomalous. The
dark material is

troilite.

MOUNT DIEV,
France. 560

grams. /7.5%

nickel. Fine

octahedrite

gy



Chemically

STEINBACH, G
[ .

Che v an




ARAHUMARA,

n. (IE} FEtchec

MALTAHOHE, Nar
3 2 [nC




MILES, Australia. 1.38
kilos. 8% nickel. (IIE)
Iron with silicate
inclusions. Etched.
Dealer trade

TOLUCA "B",
Mexico. 945 grams.
(1AB) Silicated iron.
Classified as a
separate entity, but
this r!}::]ilt .’i-:tli.':”‘l;'
be part of the Toluca
mass. Etched surface.
Purchase from finder
on location.

WOODBINE, lllinois. 471
grams. 10.6% nickel. Fine
octahedrite. Anomalous
(IAB) Poly-crystalline
with silicate-troilite inclu-
sions. Etched surface
USNM trade.




O
D
D
< .

<






hickel, Etched.
Highly anom-
slous pyroxene
pallasite. This was
pu rchased as 3
Brenham pallasite
put c.?bx-’ic:}t.lﬁl‘y




GLORIETTA, New Mexico. 127 grams. 12% nickel. Pallasite.
Notice that fusion crust also covers the olivine c:‘yﬁt.‘;lﬁ. Purchase

from finder.

GLORIETTA, New Mexico. This perfect little iron button and cool
cigar” were found within 10 minutes of each other by the author,
just outside of 5anta Fe after 12 days of searching. Great hunting areal



Imilac, Photo 1

IMIL:’-"\C Chile. 9.1 kilos Pallasite. Thisisa :f's'“'*fe:ia' speciman. Both

sides of this meteorite C|C-]|'|\‘ :\-|')'-3-\ n.l'll mixX of t""'\-'“.L c |'\"']|‘ and iron

plete slice from

IMILAC, Chile. 598 grams. Pallasite. This is a com
one of the world's most beautiful metearites. Orange- Va‘”rnv olivine
cry tals in Imilac tend to be more in L: ||~1[|\ shattered than those in
ka!ud MNote the olivine
density change at the mid-
line. Purch finder

on location
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AHUMADA, Mexico

(Right.) 295 grams. 8% nickel.

evear
found. Note the |ah_|l_' olivine
crystals typical of Ahumad
ASU trade.

Pallasite. Or::}' one ma

Illn_k 1 F‘“||1-l 'i||x::_' from

ASU tra

ACOMIDA, New
Mexico. (Left
160 grams.
I’wl'a--‘---
arour h
PlLl'\-. Ip X truck for | ..Jr'\_J
time before it was iden-
tified as a new pallasite

ASU trade




MOUNT
VERNON
Kentucky.
3.15 kilos. 11.5%
nickel. Pallasite
slice. At least
80% of this
meteotite is
composed

of olivine.
USNM trade.

DORA, New Mexico.

161 grams. 11.7% nickel.
Pallasite. This sat by a fence
for 11 years before it was rec-
ognized as a new pallasite.
Very similar to Acomida but
adistinet fall. IM trade.



QUIJINGVE, Brazil. 1.07 kil

5 s found 1 meter undergro
Dealer trade.
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ADMIRE, Kansas. 400 grams. 10.7% nickel. Pallasite. Note the deforme

and shattered olivine ;n’:ll.ﬂ:-. AML |1u:--.'1'|.]-¢:

ered olivine crystals. ASU trade.
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KRASNOJARSK

Russia. 40 grams

THIEL
MOUNTAINS,

AnNt3rcticy
(Left.) 310

SPRINGWATER

ja. (Right.) 356




BRAHIN, Russia. 8 kilos.

8 ickel. Pallasite.

some of the pockets of
olivine crystals are

e e R B e |
surrounged witn

chromite. This is also
found in some Brenham
specimens. Over 1,000
kilos of this meteorite

nave t"'t_".:l] FeCC ]\'[_‘!‘L_'..i s

Back of Brahin specimen
above (right). Note the
large olivine pocket at
t center. Purchas

dealer

rom




los. 11.1% nickel. Pallasite. (Above and top)
:]]I'()I!]'.t;' IIJ.L'E[J'\R?I',:\-. Nlll’!‘]{.’f{)
been found in this are3 of B00's. Thi
en shows numerous gouges from '.“'c.*:m_; hit repeated
This meteorite has been well-distributed
3 Faii Gl
world-wide. Purchase from finder.

BRENHAM, Kansas. 25 k

Round olivine ..'I'}'S-‘.J|>‘ Wi

ansas since the late -

.;F‘| 3,

So much for classifications.. etched
slice of Brenham (right) contains no

olivine at a -'ll']-l.. is [ust a coarse iron
I




LOWICZ, Poland. 97¢
nickel. -x’n_-,mﬁht{.-u-|u.~: |
hese stones fell in 1935. Notice
i ust on the back of

This area

CRAB ORCHARD,
Tennessee. 181
grams.
Mesosiderite.
Found in 1887
AMNH t

I'fl!-.;n'.L,'l.




materia

trade.

CLOVER SPRINGS,

Far




LAMONT, Kansas. 3.8 kilos. Mesosiderite. This was found along
3 fence in the 1940's. Purchase from finder.

DALGARANGA, Australia.
(Left.) 640 grams. Mesosiderite
8.8% nickel. Probably the largest
PJ|5.‘|!;]I?9.} ever found. Purchase
from finder.

MOUNT PADBURY,
Australia. (Right.)
561 gra

5. 6.1% nickel

esosiderite. Putrchase
4




trad




EMERY, South Dakots. 205 grams. 7% nickel. Mesosiderite. This was
cleared from a farmer’s field. Purchase from dealer.

BUDULAN, Russia.
1.9 kilos. 7.5% nickel.
Mesosiderite.
Purchase from dealer.

SAHARA 85001, North
Africa. 99 grams. Found
1985, Mesosiderite. Dealer
trade.

46
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NWA, 856, North
West Africa. 20
grams. SFmrg:)thtc.
Achondrite. Note
the needle-like
augite and pigeonite
crystals. This mete-
orite is virtually
identical to Zagami,
but it fell nearly
4,000 kilometers

away Dealer trade.

LOS ANGELES,
California. 37
grams. Shergottite.
Achondrite. Two
small, ;ur.'];\h:‘.u
stones were i';.uind in
the Mohave Desert.
Dealer trade

DAR al GANI 476
Libya. 33 grams.
Shergottite.
Achondrite. Basalt.
This has a very old
Earth-age and has
been ||J‘__]|||\tf weath-
ered. No fusion
crust remains.
Dealer trade..



STONES

ZAGAMI, Nigeria.

iron. Pyroxene and

anun un'v-..»»n cosmic

!_'I:I,‘:I._'\.li'.t from Mars' surface

Y the same

STONE METEORITES. Igneous, sedimentary and metamorphic rocks
form in space in much the same manner as on E arth, but without
water (with the note ]l"!t [~ \;Ll.*t't’ 101 '~L‘- ne -.":F“UHLL ._|?x'?I‘h1llt<.“-"
T' is stone meteorites reflect 3 gxr*u-. of conditions of formation,
chemistry, petrology and me -tamorphism and are cl cordingly




LARGE~SCALL WAF OF EL NAKHMLA EL BAWARIA DISTRICT.
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NAKHLA, Eqgypt. 13 grams. 1615 iron.
Nakhlite. z‘\éjilau-.intf:. Nakhla is one of the
three original type specimens in the SNC
classificafion. Witnessed fall on June 28th,
1911 at 9:00 AM Humbolt University trade.

NAKHLITE NWA 998, Morocco.

13 grams. Nakhlite. Achondrite, So far less
than a kilo has been found. Older and
more weathered than the fresh Nakhla &l
Dealer trade.

Lh

8]

NAKHLA,
Egypt, Site of
the Mars rock
fall.cleft). The
strewnfield pro-
duced over 40
rare SNC-type
stones. First
described as a
greenish colour,
covered with
something like
shiny pitch. |
have been here
several times
searching but no
luck yet.....




CALCALONG CREEK, Australia. 7 carat slice. Lunar achondrite. 50%
anorthosite, 20% KREEP (potassium rare-earth elements). This was a
serendipitous discovery - it arrived as 3 stow-away in a .~51||:-;wunt of
Millbillillies, and was recognized by the author as being difterent by tiny
bubbles in the fusion crust and the anorthosite inclusions on the inside.
Anorthosite is diagnostic of |:_||'.|.'11' mare basaltic meteorites. We also know
these are of lunar origin because they can be directly compared chemically
and mineralogically to known lunar samples brought back by the
wonderfully successful Apollo

space program.
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nd Robert Haag swap stories. V Vhat 2
) 12 moon miss I He was the 4th man

piece of it right here on Earth!

MOON MEN - Astronaut Alan Bean
thrill meeting Alan Bean of the Ap
to walk on the moon but | found my own

CALCALONG CREEK, Australia. 7.5

grams. Lunar achondrite. Half stone.



DAR al GHANI, 400, Libya. 5.8 grams. Lunar achondrite

Anorthosite breccia. Dealer trade.

NWA 482, Morocco. 27.7 grams. Lunar achondrite.
A new discovery from 2000. Note the dark glass
veining secondary to shock. Dealer trade

wn
[FH]
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MATIOMAL INSTITUTE OF PO F RCH

510, KAGA 1-CHOM
TORYO 173 JAPAN

June 30, 1994

M. & Mrs. Hoog

Robert A, 'H|;.a|g Moeteorites
P.0O. Box 27527,

Ty . A7 85726,
.5.A.

Denr Mr. and Mrs. Hooag;

It was the great pleasure for me W0 meet you al our institute and
algo you looked our meteorite collections. I always [eel your
activities on the worldwide meteorite search should be respectable. It

had mot boen deing possible without support and cooperation of your
wile.

phs taken at the NIPR and around

Sincerely yours,

Hﬁ 1500
584000

INTERNATIONAL
COOPERATION...Had it
not been for the National
Institute of Polar Research
and Drs. Keizo Yanai and
Hideyasu Kojima, | would
never have recognized the
Calealong Creek sample as
lunar material. Their book, . .
Photographic CJ'.J;!(L.][-‘:.' From left: Heidi & Robert Haag
of Anfarctic Meteorites with Dr. Yanai in Tokyo. Kampai!
was inspirational.

J1
=



D'ORBIGNY, Argentina. 88 grams. Angrite achondrite. Extremely rare.
95% fassaite (calcium-al uin~—r.|L.1.h|lll-J dlino pyroxene), ant
igneous rock. Note the large bubbles and single olivine cry
Witnessed fall in 1979. One stone weighing 16 kilos wa ILJ.h.'L‘IL{ but

»d 35 meteoritic some 20 years later. Pui rom dealet

SAHARA 98501, -"-'h“-l-\'\'.cn.

(pigeonite) and o

Urelite achondrite. Pyroxene
. = d 1
e set In § carbon- |-|._|| matrix L_.':ll'l','r‘ut_‘h,' stone with

Purchase from dealer




PENA BLANCA SP‘RINGS




NORTON COUNTY, Kansas. 889 grams. 1.6% iron. Aubrite achon-
drite. Witnessed fll, February 18, 1948. Overa hundred stones were
men weighing over 3 ton. Note

rust due to the low iron content

recovered with the largest single s
I 7 P
the :;|)i;~L;.‘15|',' ||.:|1{-._‘C||c.r::.: fusion

This is a delicate meteorite. Purchase from finder.

CUMBERLAND FALLS,
Kentucky. 157 grams.
19% total iron clearly
visible in the specimen.
Aubrite achondrite.
This witnessed fall on
April 9,
accompanied by a fire-
ball and detonations.
AMNH trade




MAYO BELWA, Nigeria. 82 grams. ".L."*H.._ achondrite. Witnes
reported 3 bright, evening fireball and thunderous noise on a\uqu-
1974. It dropped 3 sin gle, 4.8 k lc; stone almost completely devoid -.>|'
st. This exhibits several unu ed cavities. Very
.RL.:S- L!_‘l\..l_

sugl, pinpoint-siz

|J 1N CF

exterior sul

MOUNT EGERTON,
Australia. 69 grams. Aubrite
achond assibly
mesaside {\HL"' .]I LIS

IJf\]f-Jl__l'! of dark
usion crust on the sma

4
the e J*‘ 1t' e Chy stal can be
seen in the center of the |1|H
men. Purchase from
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MUSEUM WATIGNAL O'HISTOIRE NATURELLE
D " [‘.'j_,lrl-u-:tt__
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TATAHOUINE, Tunisia. 37 grams. Diogenite achondrite. Witnessed fall
in the eatly morning of June 27, 1931. Over a dozen kilos of these very
small, perfect hypersthene crystals rained out of the sky. None exhibited
ion crust, _[m]l:.]tn'.g 3 low ip:_‘ed.. low altitude :'-|-ac‘.].“.‘,c.':]t1t|c.'n. Cc1t:1;‘|u[<.'
fragment as found. MNHN trade.

SHALKA, India. 41.2 grams. 12.7% total iron. Diogenite achondrite. A
witnessed fall from India on November 30, 1850. One stone nearly a
meter across fell, but on|y 3.6 kilos were preserved. BMNH trade

o1



GREAT SAND SEA 010, Egypt. 302 grams total. Howardite

ound in one lucky day by the autho
after a vivid dream the night before. Portions showing shiny, calcium-rich,
black fusion crust were bt

achondrite. These five stones were fou

i . :
ied and thereby preserved from blowing sand.

KAPOETA, Sudan
114 grams.
Howardite. Note
the CM2 carbona-
ceous chondrite
fragment (upper
right) within this
achondrite
meteorite. Kapoeta
represents the well-
churned 'soil’ of an
asteroid. This wit-
nessed fll occurred

April 22, 1942 during WWII v hen a single, 11.3 kilo stone fell in front of
1ored vehicles. (They were well-prepared for incoming

missiles!) Private collector trade.




HUGHES 005, Australia. 31 grams
Howardite achondrite. This has
remnants of a shiny, calcium-rich

crust and nice fl

ght markings
Purchase from dealer.

MUNDRABILLA O18,
Australia. 24 grams.

Howardite achondrite.
Found by author.

U
In
1i

Lqiogenite
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DAR al GHANI 779, Libya. 23 grams. Howardite achondrite.
This is coarser-grained and more loosely "Pac[-«_d Hﬂn U’chcl
howardites. Note the br lqut glf_{_n Li tof
center. This came from ] stone E]]::t \«.:1-1 q]n}mt
buried in the desert sand. It is :)f{. arh] .:q:mp]r:ia_‘!y devoid of
fusion crust. Trade with finder.

PASAMONTE, New
Mexico. 41 grams.
Eucrite achondrite. A
huge, early morning fire-
ball was witnessed by
thousands on March 24,
1933. About 75 golf
ball-sized stones were
scattered over 3 25 mile
long strewnfield. The

dozens of heat contrac-
tion cracks, and the inte-
rior of this meteorite has
a soft, ash-like texture..
ASU t"':li.lit_'.

S
Lhe






MILLBILLILLIE, Australia. 17 grams.
Eucrite achondrite. Perfect example c
bubbling on the trailing end of an ori
ed meteorite.

Current research suggest most eucrites were ejected from their parent body ir
inner asteroid belt some 23 million years ago. Typical eucrites contain 15% Fe

MILLBILLILLIE, Australia. 16 grams. Eucrite achondrite. This exquisite
little meteorite shows fantastic flow lines.

MILLBILLILLIE, Australia. 16
grams. Eucrite achondrite.
supetb example of flow lines
and flawless orientation.
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SERRA de MAGE, Brazil. 24 grams. Eucrite achondrite. Unbrecciated.
Pyroxene and plagioclase with rare earth elements. Witnessed fall from
1925. Look at that glossy fusion crust! Purchase from dealer.

IBITIRA, Brazil. 143 grams. Eucrite achondrite. Anomalous. Witnessed
@l from June, 1957." This unique meteorite is full of uniform, pin-sized
outgassing soda bubbles” that comprise 7% of the rock. Ibitira is the only
vesicular achondrite known. This is from a partially vaporized eucrite
parent body impact - possibly from the Vesta IV asteroid. Dealer trade.

&7



JUVINAS, France, 366
grams. (Left.) Eucrite
achondrite. Famous
Gl from June 15, 1821,
when witnesses were
treated to loud deto-
nations and a daytime
fireball that dropped a
M kilo single stone
near the village of
Libonnes. MNHN
trade.

STANNERN,
Czech Republic.
394 grams.
Eucrite achon-
drite. More than
60 stones were
recovered from
this fall on May

largest weighing 6
kilos. 'I'c:xfl:r:qlﬁ.-
this is similar to
Millbillillie.
NMW trade

BOWWANTE, France
196 grams. -L.LL:,.;||t )
15.1% total iron. Eucrite
achondrite. This mete-
otite has a beautiful,
coarse-grained texture.

MNHN trade.




CAMEL DONGA, Australia. 1.13 kilos Troilite-rich

Look at this “burnt-sugar

100 stones were found. Purc

crite achondrite

¢ frash find. About

SMARA,

Morocco. 145
grams. f
achon

1
highly unusual
breccia was
recently found in

A
Morocco

ments of ¢
remain on the

upper edc




Caldera - exterior.

CALDERA, Chile. 187 grams.
14.4% iron, 7.1% calcium.
Eucrite achondrite. Non-

cumulate, unbrecciated mete-
otite. This superb half-stone
retains excellent flow lines and
orentation. It was f:t':ﬂll?.‘iﬁ[y
thought to be an SNC based on
color and grain. Very well pre-

; Ak Caldera - interior.
served. Purchase from finder

PALO BLANCO
CREEK, New
Mexico. 94 grams.
Eucrite achondrite.
From 3 1954 find.
Purchase from
dealer.
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RANCHO BLANCO, Mexico. 69 gr

Eucrite achondrite. This was recover

from the Nuevo Mercurio strewnf
Back of stone (
of calcium-rich

above) shows tiny remnants

shiny tusion crust
i

S:]}’.']I_‘Li‘,r"!ft'!!lw discovery by author among
MNuevo Mercurios. Purchased from fin

(See page 108.)

Fi
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ABEE, Canada. 155 grams. 32.5% total iron. Enstatite chon-

drite. CEH) This was a witnessed Gll on June 9, 1953. A stone
n.'t;:L_}'m.':g 107 kilos was recovered from a hole 6 feet deep and a
meter across. Purchase from private co

ection.

INDARCH, Azerbaifan.

11 grams, Enstatite
chondrite. 33.1% total iron.
High-metal content (EH4).
Contains pre-solar diamonds,
graphite and silicon carbide.
Because both interior and
exterior are black these are
almost impossible to recog-
nize. Purchase from dealer.




SAHARA 98044, Morocco. 135 grams.

¢ Enstatite chondrite . (EH3)
«1 s 2 1
tains :ﬁms:.h]y the best chondru

es I've ever seen, especially in
thin-section. This was found with a metal detector. Extremely rare
Trade with finder.

This con

HVITTIS, Finland
565 grams. Enstatite
achondrite. (EL6)

5% total iron with
sbundances e
abundances of 13 trace
elements. This was a
witnessed fall at on
October 21, 1901.
Helsinki University
trade.

gt
=}



EAGLE, Nebraska. 100 grams. Enstatite c.|'5ch3J:':'ie
(EL&) 23.3% total iron. Plowed up from a field in 1947.
This would be a good place to look for more. Trade.

PILLISTFER, Estonia. 652 grams. Enstatite chondrite. (EL6) 27.8 % total
iron. Witnessed fall on August 8, 1868. Purchase | from Estonian ‘-hnuw



RAGLAN, New Mexico,
(Above.) (L3.5)

Os-chn:ﬁ-y chondrite with
extraordinary chondrules.

see Pg. 94

& 3 i i
Thanks to cartoonist Marcel Vanek

A WORD ABOUT CHONDRULES... Chondrules are one of the defining
characteristics of chondritic meteorites and generally appear as tiny spheres
of varying colors and sizes. Chondrules are h(:tlgh‘. to have formed from
so-called™precursor particles” of condensin nebular gas and debris that at
some [‘on]f were melted in space. As tiu_:ic ittle drops cooled, they formed
perfect spheres and bumped into each other in space and stuck together.
As these masses .‘=cc-‘.rrm:ﬁ1tu-.'1 more and more material, pressure, heat and
impact events caused increased metamorphic changes.

.AND CHONDRITES... Current classification of ordinary chondrites
ranges from 1 '}f!pu 1 through Type 6. Types 1 through 3 have well-defined,
intact chondrules, whereas types 4 through 5 contain more sparse, less dis-
tinct chondrules. In type 6, chondrules are r1:_‘n|'|§.’ absent. .The [gt[ur Liﬂf;!g—
nations H (bronzite), L Chypersthene) and LL (amphoterites) refer to
chemical and pcti-ojoqmﬂ groupings. Carbonaceous chondprites are desig-
nated with the prefix C"; enstatite chondrites with the prefix "E” and R-"
chondrites with the letter “R"..

ACHONDRITES have no discernable chondritic structure at all, secondary
to complete shock-remelting and recrystallization.
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Orqueil is the first meteorite found containing hydrated minerals
and evidence of pre-terrestrial aqueous leaching. In other words...
it's been exposed to water somewhere in space. Perhaps comets
actually seeded the earth with both water and the building blocks of
life. (Thanks!)

ORGUVEIL, France. 11 grams. Carbonaceous chondrite. (C1) This is the
most primitive carbon-rich cometary material ever seen. 19.5% total iron.
Fell May 14, 1864 after a fireball and detonations. This meteorite contains
interstellar water and is probably the most scientifically important of all
meteotites. Note the remnant of fusion crust on the left side. Very soft
and friable. MNHN trade.
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MURCHISON, Australia.
50 grams and 65 grams
(right) 965 grams (below).
Carbonaceous chondrite.

(CM2) Cometary material.

Partial List of Organic Molecules Found in Space

Acetaldehyde
Acetonitrile
Acatylane

Ammaonia

Carbon menosulfide
Carbon monaoxida
Carbonyl sulfide

Cyanamide

Cyancacetylena
Cyanotetra acelylene

*Dimethyl ether
*Ethanol

Ethyl cyanide
Formaldehyde

CH,CHO
CH,CN
HC=CH

NH,

cs

co

0=C=5
NH,CN
HC=C-C-C-N
HC,N
H,C-0-CH,
CH,0H
CH,CH,CN
H,CO

*Possible chemical candidates for the smell in Murchison

These meteotites are full of
amino acids and organic com-
pounds and smell strongly

of alecohol and other volatiles.

Note the fine flow lines below.

Purchase from dealer.




COLD BOKKEVELD, South Africa. 20 grams. Carbonaceous chondrite
(CM2) 21% total iron. 'u'\l’:f.'n:w_xl fall on October 13, 1838. Notice the

crustal rempant on the left side. Dealer trade

“hongrite

MURRAY, Texas. 87 gr:

(CM2) 21% tot

yms. Carbonaceous

1rCn. This lll.‘l‘Ul.'lei':.'-.I_

ful little chondrules. Trade with private collector.
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BUTHA QI, Mongolia. 203 grams. Ordinary chondrite with large, CM2
carbonaceous chondrite inclusion. (LL3?) Extremely rare. This may be
the only piece. Purchase from dealer.

NOGOYA, Argentina.
112 grams.
Carbonaceous chon-
drite. (CM2) 18.8%
total iron. Fell June
30, 1879. This has a
mote silica-rich
appearance than the
other CM2s. L3 Plata
Museum trade.
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SAHARA 98044,
Morocco. 155 grams.
Carbonaceous
chondrite. (CV) This
has pristine chondru
and remnants of very
old, weathered crust.
Dealer trade.

(=47

LEOVILLE, Kansas. 20 grams. Carbonaceous chondrite. (CV3.0)
total iron. In this meteorite the normally spherical chondrules
have been elongated by compression. Trade with private collector.

VIGARANO, Italy
61 grams
Carbonaceous
chondrite. (CV3.3

23% tota

iron.
Fell on January 22,
10, Museum

tra LI; 2




KAINSAZ, Russia. 548 gram. Carbonaceous chondrite.
(CO3.1) 25.5% total iron. Thiswas a withessed fall on
Septembet 13 or 14, 1937. Contains tiny chondrules.

RAS trade.

82

ISNA, Eaypt.
244 grams.
Carbonaceous
chondrite. (CO3.7)
25% total iron.
Note the fusion
crust on lower

left. Found on the
banks of the Nlle
River near Lixor
USNM trade.



COLONY, Oklzhoma. 164 grams. Carbonaceous chondrite. (CO3.0) A
single stone was caught in 3 cotton cultivator., Purchase from dealer.

DAR AL GHANI 749,
Libya. 60 grams.
Carbonaceous chondrite
(CO3) Found in a new
strewnfield. Dealer trade

GUIZBA, |\.!i:|n_'l'l.]. Very
new - no intformation
other than it is a unique
Bencubbinite. Note the
amazing round metallic
chondrules. THIS IS NOT
CURRENTLY IN MY
COLLECTION. (Butit's
so cool | just had to show
it to you...)



BENCUBBIN, Australia. 437 grams. Ungrouped chondrite with carbona
ceous chondrite dlasts. (!) Anomalous. In this exceedingly odd meteorite

I I I
 in pillow-like metal

s were found. WA

the matrix is arrange

._|.‘.‘.-n Iwo specime

ind carbonaceous chondrite

1de

HAMADA al
HAMRA 237,
Libya. 54 grams.
Carbonaceous
chondrite. (CH)
Anomalous. This is
an r:xir:,‘rr]c:]y
metal-rich
carbonaceous
chondrite. Trade
with finder.
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KAROONDA, Australia. 83
(CK4) 25.5% total iron. Tt
iondrite was 3 witne |

MARALINGA, Au

Confains

1ONArite. Lok
a ! of varving siz
No t SRR e o T
i i ISt 41|




Motracco. 61 grams. This is an R-type chondrite - one
t chondrite groups. R-chondrites contain almost no free
. Dealer trade.




Cut i".1-.:r: reved |5
two distinct
textures - both
achondritic
(melt) and
ordinary chon-
dritic L5 mate-
1-!'.'||‘~.

CAT MOUNTAIN, Arizona. 905 grams. Ordinary chondrite. 1"'P"I -t
melt breccia. This unusual meteorite is a breccia cont W3ining c s of
shocked L5 material in an |~__]rn:_|._?[r-| ::|1f||~ This specimen [.L.‘. 3 t:-_.-'p|-:;1|
fusion crust although it probab within 24 ]mm s of being recovered.
Purchase from find




BJURBOLE, Finland. 3.02
._.-'\-_'.‘;r:,'\l.'-'.x':':lzl:c meteorite

completely lacks any f

los. Chondrite. (LL4

4 8
1899, Itise

This highly unusual,
ble and

3 1ce In '\{"'L‘I’.‘,‘lfl\. 1

1ki Unive

sion crust. Helsi

PARNALLEE,
India. 260
grams.

Ordi ary
chondrite.
(LL3} 18.3%
total iron.
After loud
detonations
two stones

werea seen to

fall on




SAINT SEVERIN (large at top) 3.1 kilos, and ENSISHEIM (small, bottom) 85
grams. Amphotetite. chondrites. (LL6) 20% total iron. These meteorites are
both historically and scientifically important - while they fell over 500 years
apart, they landed within 100 miles of one another and are chemically and visu-
ally identical. In fact, when placed side by side, they appear to be from one con-
tiquous piece. Saint Severin fell June 6, 1966 and
Ensisheim fell November 16, 1492. Q'I'“\'IE}II.«L\!
they come from the same asteroid parent body.
MMNHRN trades.

In June, 2000, Robert proudly accepted an
award naming him one of the Guardians of
the Ensisheim Meteorite. This annual event
draws meteorite q_'.-;{lm-i'..}-_-'ta from around
the world in 3 lively celebration of mete-
orites. It is a great honor.
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TUXTUAC, Mexico. 7 kilos. Ordinary chondrite. (LL5)
19.2% total iron. Fell October 16, 1975. Shows beautiful

l||4|11.-l":‘|-::]tlrlq an surface (top). In 1989, 3 25 kilo stone

found w

: h grass growing up through the breaks and
cracks. It was purchased by the author, qrass included, at

a mineral show in Tokyo.

Wy






BEELER, Kansas. 757
grams. Ordinary chon-
drite. (LL6) This heavily
shocked, weathered find
was plowed up from a

field. BMNH trade.

BISON, Kansas. 314 grams. Ordinary chondrite.
(LL6) Highly impact-shocked. Large, multi-colared,
angular clasts. Purchase from dealer.

LAKE LABYRINTH,
Australia. Ordinary
chondrite. (LL5)

20.5% total iron.
Highly shocked. This
was probably 3 wit-
nessed fall in 1924 but
wasn't found until 3 few
weeks later. ASU trade.




BANDONG, Indonesia. 95 grams. Ordinary chondrite. (LL
I . ¥

\Alitrnececadt ")” ey lavm Al Santambaw {1/ ADTTA .




BOVEDY, Ireland.

83 grams. Ordinary
chondrite. (L3) 22.5% tota
iron. This stone fell through
a roof on Apl':'| 25, 1969,
Composed of glassy chon-
drules, anorthositic glass and
bright metallic iron. Dealer
trade.

RAGLAND, New
Mexico. (Right.)

186 grams. Ordinary
chondrite. (13.5)
21.2% total iron.

A Quay County wheat
field yielded a 12 kilo,
otiented stone that
broke into 3 pieces on
impact. NMW trade.

SARATOV,
Russig. 233
grams. Ordinary
chondrite. (L4)
21.7% total iron.
Witnessed fall
with fireball and
detonations.
Contains native,
metallic copper!
Purchase from
dealer.




( m‘:,I )
total iron. End p )
drules of all

nete-

orite. Purcha

BARRATT,
Australia. (I
949 grar




BEAVER, Oklahoma
Ordinary
drite. (L5) This
ri as used as
a doorstop in the
local coun | fi

IOKA, Utsh
136 grams.

205

1,000




KNYAHINYA, Ukraine. 434 grams. Ordinary chondrite., (L5) 20.145%
total iron. This brecciated meteorite was a witnessed fall on June 9, 18565,
when an estimated 1,000 stones showered the landscape. This has nice

fusion crust with unustal, very small thumb-prints and indentations all

over the surface. RAS trade.

HOMESTEAD, lowa.
134 grams. Ordinary
chondrite. (L5} 22.2%
total iron. On
February 12, 1875,
after a brilliant fireball
and detonations, an
area of 18 square miles
was showered with
small stones. Over
100 were recovered
Note the contrast
between crust and
grainy interiot.
Putchase from dealer



-hondrite. (L5} Z

OHUMA, Nigeria. 433 grams. Ordinary 5 total
iron. This fell April 11, 1963. Only one stone was recovered. Note the
contraction cracks in the fi ft side. KGS trade.

ion crust on the

ETTER, Texas. 42
kilos. Ordinary
chondrite. 20.6%
total iron. This

metal-veined

veathere

well-defined

fusion crust with
nice thumb-
prints. Purchase

from dealer.




v chondrite.
time in the bt ' \'Bale. H
od and there is ar ~onfirn report child being hi
orite cont big poc Z then bre
resemble viigs of iren pyrite.




LA CRIOLLA, Argentina. 6.1 kilos. Ordinary chondrite. (L&) This spec
tacular ‘-LLEl"ELrFLLI specimen fell on January 6, 1985 after many Lh_l.um-.lo 15
and a brtgnt fireball and had the good grace to land in the “»‘-.‘1\.’-..” s front
yard. Purchase from finder on location.

BRUDERHEIM, Canada. 831
grams. Ordinary chondrite
(L6) This nice specimen landed
on fresh snow 3t 8:00 am on
March 4, 1960. Because of the
soft landing, few of the
Bruderheim specimens were
chipped or damaged. Purchase
from finder on location




Minsraclogischas
e 11 Pt PR

ALFIANELLO, Italy
1.42 kilos. Ordinary
} frite. (L&) 21.3%

Fell Fet \
3 after loud deto-

nations. MNHU trade

FORREST “B", Austra
1.26 kilos. Ordinary
chondrite. (L&) This
broken and v

ered stone w3

weath-

the railway lines by rabbit
hunters
it as 3 stor [
by its old fusion crust.

Purchase fror

They

n finger.

HARRISONVILLE, Missouri.
801 grams. L;.‘Jr.';nr.‘qr:.'_h
drite. (L&) This

norn

cut f3ce
sickel-iron

shows abund
grains. Over 3 dozen stones
were found in 1933 once

farmers realized the
han just corn in t

Purchase from




SUNSITES, Arizena.
590 grams. Ordinary
chondrite. (L5) Nice
fusion crust. There's
proba H\_\.* maote to be
found. Purchase from

finder

102

NEENACK,
California. 427
grams. Ordinary
chondrite. (L&)
_"sinh'h.' stone was
plowed up from
3 field in 1948,
UCLA trade.

ANTARCTICA 76009.
202 grams. Ordinary
chondrite. (L&)
Antarctica has been a
treasure trove of mete-
orites. This was w;‘cJ‘.iL‘J
on blue ice by helicop-
ter. FMNH trade.



RENFRO, Oklahoma. 2.25 kilos. Ordinary chondrite. (L&) A single
81 kilo stone was discovered in 1986 while terracing 3 hill for ;“L‘HJ‘..!I.‘:.;
Dealer trade.

BELLE PLAINE, Kansas.
(Right.) 716 grams.
Ordinary chondrite. (L6)
Four stone averaging 20
kilos apiece were found
within a couple miles of each
other. Purchase from dea

er.

SALLA, Finland. &18 grams. (L&)
(Left.) Ordinary chondrite. 21.6%
total iron. This was found in 1963,
HU trade.
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8 kile
stone
(Right)
Mote
thumb-
prints

GAO-GUENIE, Burkina Faso. Ordinary
chondrite. (H5) This Gmous fll
occurred on March 5, 1960, 3t 5:00
PM. Scant attention was paid until the
value of the stones was apprecia yted.
Thaticnds of stanes 7 gram, oriented sm:.}[c

i -[—-1-- Sl stone with flow ||' -
recovered, primarily by women fe nding Cretes ae mater ) Aect i
their gardens. Pu Jma rom finders lated on LJ]L I‘M presstre

area at the ba '

.'!:iu.' now been
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T

Ordinary chondrite. (H5) 27.2% total iron.
15 PM on May 2, 1890. Degler trade.

NUEVO

MERCURIO,
Mexico. 2 ki
Ordinary chon-

o5,

ite. (H5) Fell
December
1978. Several
thousand stones
rained down and
wete picked
by local ranchers.
(Also see Rancho
B )
Purchase from
finders an

location.

aAnco,
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JILIN, China. 10 kilos. Ordinary chondrite. (H5) 28.6% total iron. March

8, 1976 this meteorite screamed to earth and buried itself in the frozen
ground. An estimated 4 tons has been recovered. Purchase from dealer

CHIANG KHAN, Thailand. 619 grams. Ordinary chondrite. (H5) Fell on
the Thailand - Laos border in 1981. This is the largest recovered stone.
MNote contraction cracks in the crust. Purchase from dealer
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DJER), NWA series.
(Undescribed new
find.) Ordinary chon-
drite. 417 grams. Based
on the number and size
of the metal grains this
is probably another H5.
Trade with private col-
lector

NADIABONDI,
Burkina Faso. 263
grams. Ordinary
chondrite. (H5)
Note large, bright
metal grains, typical
of H5's, seen on this
cut face. This fell
)'t:|y 27, 1956.
MMNHMN trade.

PULTUSK, Poland.
223 grams.
Ordinary chon-
drite. (H5) 27.2%
total iron. This fell
on January 30,
1868. Thousands
of stones were
reported to have
been recovered.
Trade with private
collector.



MALVERN LAKE, Kan te. (I
locking

s PIg, o

inary

F ITIOHE NG SOme IUCKy :l]l.'\."‘ (o} fram

letely 1 e from finder on location.

FAUCETT, Mi

iron. Over 100 ki

E A
Cood flight marki



chondrite. (H5) A single speci-
This intact fusion crust has
= from dealer.

men '.\':_‘[g'mr:g 105 kilos was found in 195
weathered to 3 rich brown color. Purcha

CORREQ, New Mexico. 66 grams. L'_Z'hln‘.:;l':.’ chondrite. kH-i? Almost
100 complete stones have been found in this area

just west of
.-\|'r'u..|'uc’:.[ur_' This was the first stone meteorite ever found by the author
Note rough “pumpernickel-like” surface texture.
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GREENLAND BLUE
ICE, Greenland.

1.02 kilos. Ordinary
chondrite. The
fusion crust has been
abraded by blowing
ice crystals. Purchase
from dealer.

TULIA “A", Texas.
232 grams.
Ordinary chondrite.
(H3-4) This slice
clearly shows abun-
dant metallic iron.
Over 30 pieces

have been recov-
ered from this area
of the Texas pan-
handle. Dealer
trade.

GLADSTONE,
New Mexico. 2.5
kilos. Ordinary
chondrite. (H4)
Three stones of
this black-veined
chondrite were
found since 1936.
Fairly weathered.
Pezler trade.




BIG ROCK DONGA, Australia. 7 kilos. Ord

- R | .
One stone was recoverad l"\ rabpIt hunters

i i 1
on this end plece, but thers

i to occur on exposed edge

PEEKSKILL, New

lrek. Trade with

private collector.




MARKOVEA, Russia. 336 grams. GRADY, New Mexico. 310 grams.
Ordinary chondrite. (H4) 25.5% OIL.IMH chondrite. (H3) 26.3%
total iron. RAS trade. total iron. BMNH trade

BEARDSLEY, Kar

naqr

MUSLYUMOVO, Russia.
tal grams. Ordinary chondt

27.17% total iron. RAS trade.

Ordinary

Yy by
I UCtober

YBBSETZ H\hl“ﬂ 3. 287 grams. RANSOM, Kansas. 314 grams.
Ordinary 'mln, 2 (H4) x_‘lq nary chondrite. (H4)
NMW frade. Dealer trade.
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EG‘:’PT[AN CHONDRITE, Eqypt. (Near llrn order.) 1.5 kilos
Ordinaty chondrite. (H) \]l fusion crust has we ;tl;c.'_... away. Found
by at uthor on the very top of a sand dune, just before sunrise.

EGYPTIAN CHONDRITE, Eqypt. 212
grams. Ordinary chondrite.
i .4

(Undescribed.) This side was buried
in the dirt and protected from weath-

ering. Found by or just a few
minutes

above. Thank those lucky stars! Specimen s found. Blowing

ay the fusion crust.



STONE METEORITES (Undescribed)
These ancient little meteorites were found
by the author on 3 small, dry lake bed, a
few houts from the city of Farafra, Eqypt
pretty much at the -::ng: of the known
universe. Almost all traces of crust have
been scoured away by the blowing sand

Finding meteorites like these is a thrill
beyond describing. To go out looking
for meteorites and 3;tu.i||\l.f find them
10 grams makes it all seem worthwhile. You can
LI;'J it, too.
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BUTTON TEKTI

o] 1 1

INDOCHINITE TEKTITE, Thaila
o . LB 4 :

] oWl
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LIBYAN DESERT C;LASS, Egypt. 148 grams. Silicon dioxide. Found
by author. Note faceted cut gem at left.

TEKTITES like l.ti\:.m: Desert Glass, indochinites and others raise
almost as many questions as they answer. Some argue that tektites are
impact produced phenomena. However most of the largest meteorite
impacts produced no tektites. Some beleive Earth rock becomes super-
heated and ejected into the upper atmosphere when huge meteorites
impact. During re-entry the molten gi.}:s assumes tear-drop and other
acrodynamic :'-EMP:::\. Some, like Libyan Desert glass, are not associated
with any known impact events and might in fact be actual silica mete-
orites. It is interesting to note that no tektite has ever been witnessed to
{,1” and none have ever been recovered from antarctica. '['hr:'; are millions
of years old.
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LIST OF INSTITUTIONS AND MUSEUMS

AML American Meteorite Liboratory; Denver, Colordo, LSA

AMNH American Museum of Natural History, Mew York, NY, LSA.

AsU Center for Metearite Studies, Arizona State University; Tempe, AZ USA.
AMS Australian Museum, Sydney; Sydney, Australia.

BMNH British Museum of Matural History; London, Engl.a!:n.i.

FMNH Field Museum of Natural History; Chicago, IL USA.

HY Helsinki University; Helsinki, Finland.

IM Institute of Meteoritics, University of New Mexico; Albuguerque, NM, LSA.
KGS Kaduna Geological Survey; Kaduna, Nigeria.

LPM L3 Plata Museum; La Plata, Argentina.

MB-P Museum Bally-Prior; Swiss Meteorite Laboratory; Schoenemwerd, Switzerland
MHN Museum Historico National; Belo Hotizonte, Brazil.

MNHN Museum National d'Histoire Naturelle: Paris, France.

MNHU Museum fur Naturkunde der Humbolt-Universitat zu Berlin; Berlin, Germany.
MZww Muzeum Ziemi w Warszawie: Warsaw, Poland.

NMW Naturhistorisches Museum Wien; Vienna, Austria,

RAS Russian Academy of Sciences (Committes of Meteorites): Moscow, Russia.
VofA University of Arizona, Flandrau Planetarium; Tuson, AZ USA.

ucLA University of California at Los Angeles; Los Angeles, CA. USA.

USNM United States National Museum (Smithsonian); Washington, D.C, USA
WAM Western Australian Myseum, Perth, Australia.

|

i)
REPUBLIGUE D@
Visa temparaire wlaliz dy

~Jorain 1. Do




Amino acld
Anomalous
Aubrite
Basalt

Carbonaceous
Carbonado
Chondrules
Crater
Diogenthe

Fall

Find
Hematite
Hexahedrite
Inclusions

Matrix
Mesosiderite

Newman lines

Olivine

Sulfide

Taentte
Trolltte
Urellite
Widmanstatten

GLOSSARY

Stone meteorites that do not contaln visible chondrules - magmatic ongins,

Large organic molecule; building Blodk of protein

Highly unusual, unique, uncategorized

An interplanetary body, of varying size not 3ssociated with a fixed orbit

High-nickel content iron meteorite showing no Widmanstatten lines when etched

Stone mateotite with very little elemental iron - of igneous origins. Ako called an enstatite
achondrite.

Fine-grained volcanic rock primarily compesed of plagioclase and pyrosene

A coare-grained conglomerate of angular clasts in 3 finer matrix that has been camented
together by heat or sediment

Chondritic meteorites with a high carbon content showing aqueous alteration and near solar
compasttion

Carbon that has metamorphesed into its dlamond phase but remains black

Stone metzorites that contain chondrules

Siriall spheres of silicaceaus minerals of igneous origin assodiated with solar system formation
((Fe, Ni, Colz0) A magnetlc. nickel-iron carbide found in coarse octahedrites & ataxites
A hole or depression in the sudface of 2 planet, or astercid resulting from a meteorite impact
Silicate mineral with an associated Iron content of 10% or lass.

An achandritic meteorite mainly composed of magnesium-rich orthopyroxenes,

Class of stone meteorite consisting of Ca-pyroxene and plagioclase

Witnessed event of meteorite-dropping fireball

A found plece without associzted witnessing of event

Oxidized fron ore

Six-sided crystal structure found in nickel-iron meteorites

Stlica mineral (Mg Fe)SiOg

Mineral grains that once existed separately but now form an aggregate

Nickel-iron alloy (7wt } phase with body-centered cubie structure

Base matenial, surrounding materia|

A class of meteotite; partly stone, partly nickel iron in a melded mixture

A meteoroid that has entered Earth’s atmosphere

The remnants of 3 metecr after it has actually impacted the Earth

An object in space; similar to but smaller than an asteroid

Fine strfations seen in some high-nicke! tron meteoritss

Eight-sided crystal structure found in nickel-iron meteorites

A silicate mineral with the general formula (Mg Fe)si0

Class of stony-iron meteorite containing crystals of olivine

A triclinic mineral with the general chemical compasition of FALSL.Og

One of 2 number of SI0 silicate minerals common in meteontes

((Fe, Ni, Co)zP) A non-magnetic nickel-iron phesphide.

Glassy or stony component made up primarily of the element silicon

The area over which 3 meteorite has fallen

Sulfur-containing, as in sulfur-oside

tron alloy with a face-centared crystalline orientation

(Fe5) Stoichiometric iron sulphide, usually found in spherical nodules.

Carbon-rich achondrite meteotitss with olivine and pigeonite

A crystalline pattern seen in iron meteorites after acld etching
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HAND FOP\GED GlBEDN METEORITE KNIVES These beautiful,
u o by master knife :
sharp blad

1 i 1
1e sky has been made

5 and razot s of folded

lron rom

n L\- implements and adornments for mi len
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Toluca, Mexico etched iron meteorite full slice 2.9 Kg
This meteorite has been worked by locals into tools for centuries.
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Robert Haag has transformed

the way the world looks at
meteorites. His adventures

have taken him from The
Atacama Desert to Timbuktu

in search of treasure from space.
This meteorite collection is rated
one of the top 10 most important
and valuable treasures on earth.






