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5 R I [ B B B — BB g AT, B 28 5 (b) 2004 SRR
AR X LB SR A WA, T 430 ke[fH H XuSH M (0) 2011
APAE T8 ] 45 8 b X4 B 2 e A R I 5 Ay BL SR, B 5 6 (d)
LB R

Figure 1 The pictures of iron meteorite. (a) Armanty, weighing 28 t,
which is the largest iron meteorite in China, found in Qinghe city of
Aletai region in 1898; (b) Ulasitai, found in 2004, weighing 430
kg [photo from Xu et al.[‘”]; (c) Wuxilike, a new iron meteorite found in

Kelan Canyon of Aletai region in 2011, weighing 5 t; (d) the specimen
of Wuxilike
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Figure 2 A map showing the finding sites of three iron meteorites in
Xinjiang province. The finding sites are along a southeast to northwest

direction. The ellipse region is the possible strewn field of the Aletai
meteorite shower

1 SEUSANES e Jiih:

WA A L0 TAE AL 4 1L KA/ KRk
AT B R S SR S . il AN S5 {2544 Nikon
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INCAFREREIY Y Hitachi S-3400N 11! K ELZs 4
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KICASTEATII, 9% RS, PR B
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number absorption fluorescence) i LT IE.
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k. Mk HEAE S 8CAH, PR R A REZAR
FU Y S4B, 5 — R B ) B BB R S s RN
BREUA S IR (B3 () F(E)), & A BRER LAY & 80
(4 300 A 5 B R 1 Al D PR3 %

BASA 4505 TR oA LR B “MPTENI M A, DNy
AL, BEST NGNS RS, PO RNIE R 58
A e R A, Col & 5 Nify & &t 2 A 56,
S R Cof 3415 040,400, 11 wt%, PHY S il
WAL, /NTF0.1 wt%(F1).

Bk S50 FLG s h R BUA NS i3 4.76
Wt%~6.93 wt%(F-116.1120.71 wt%), Cod & 40.69
wt%~0.76 wt%(F-370.73£0.02 wt%). & Niffk(4.76
wt%) R B0 HYERAE VR SCA 48 B ki rh - Bk
BRIAHIT A BR S Colf) Fr it FUIE H AR B S B A 8l
HEREUA Col B mfR 2, e nTiK1.65 wt% (3K 1).

B AR Bl Bk B AT (N, Fe)sPLIL /T 08 — (3R2),
P& 1M 15.24+0.07 wt%, NiffJ&419.64 wtd%~
21.00 wt%, TES5EREUAETABYRMALE, A /D
R L. A0/NMER B BB R A PR R

F1 BROCEMBRLE BMLEBR S (W)

Table 1 Chemical compositions (wt%) of kamacite and taenite

15.14+0.10 wt%, Nify & 5 28 16 Fl K (30.67%~
47.87%), /N PR B ERER A Ni B 3 BB R

RO B B N 7 1 I, 3 R 7E 4.68 wido=—4.98
wt%, Coff) & i 40.38~0.43 wt%. H1 TCHITETE, Wi
WAL o A B AR AR, H91.50 wt%~93.00 wt%.
BB A P BB 38 H A5 AP cohenite[(Ni,Fe);C]#
haxonite [(Ni,Fe),;C¢]. Cohenite 0.7 wt%~2.3 wt% )
Nif10.02 wt%~0.3 wt%HJCo, Tihaxonite?r3.5 wt%~
5.6 Wt%IHINiF10.05 wt%~0.4 wt%(Co; MNiFICoH)
& & | A LA ¥4 haxonite 5 cohenite X 43 71 3k, If H
haxonite® HBEF N & A S AP, E—Fres
PRy B BB 435 W) 5 ek S0 RN S0 A A8 Aty A A1, L%ZEQ‘
L TERE L A PR R A TP N 7 N 4.68 wt%~4.98 wt%,
Colt £ it 40.38 Wt%~0.43 wt%, - H. 5 H i < e
B G5 H BLTE B 8O T R I Ik B R R 1 A

haxonite.

2.2 bR PSS
w3 A DT VR4 5 A L v MR 38R B A

. B BRarfi
LA ZA L FAF i wEAh “uAh F haxoniteff} it
Fe 84.83 7236 5428 5735 60.56 81.32 61.15 86.68 94.13 93.32  90.56  92.05 92.56
Ni 1452 26.06 45.17 41.89 3832 18.15 3843 12.29 4.76 5.00 6.86 6.65 5.36
P 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.05 0.03 0.00
Co 0.46 0.34 0.16 0.16 0.19 0.48 0.19 0.53 0.68 0.70 0.75 0.69 1.02
Cu 0.04 0.00 0.08 0.13 0.12 0.03 0.07 0.00 0.00 0.01 0.00 0.01 0.00
S 99.85 98.76 99.71  99.53  99.19 9998 99.84 99.51  99.57 99.04  98.22  99.43 98.94
x2 BIFTWERIMLERES (W%)
Table 2 Chemical compositions (wt%) of accessory phases
W bR 1 A
o I3 A 2 [(GETRAEIRIN haxonite
JLR XIS FRAR
Ni 21.00 19.89 47.87 44.23 0.3 0.09 0.28 0.15 4.77 4.86
Fe 63.21 63.23 36.32 39.05 59.41 60.25 18.23 18.48 87.41 87.90
0.08 0.000 0.02 0.06 36.57 36.21 43.43 43.79 0.00 0.01
P 15.18 15.31 14.98 15.28 0.00 0.00 0.04 0.00 0.00 0.00
Cu 0.00 0.00 0.10 0.04 0.00 0.00 0.01 0.04 0.00 0.00
Co 0.30 0.30 0.12 0.10 0.07 0.04 0.31 0.03 0.33 0.30
Cr 0.00 0.00 0.00 0.00 0.69 0.68 34.62 35.12 0.01 0.01
Total 99.77 98.75 99.41 98.76 97.04 97.27 96.92 97.61 92.51 93.08
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B 3 BBV A AR, () BRORGBCA S, RIRETE
BRELL (Tae), ALK REREUA (Kam), B (A haxonite(Hax); (b)
HITERSCA AL BT P AEDIRERECA; (o) AMTERRSUA i B Bk iR
17 (Sch); (d) Bt kst i- BT A8 FAR ) BB B R (Dauw) 1B B
BRI AR 7 B, S S BRAL A D i B ERE Mag); (e),
(f) haxonite SERELA, BECASEHA:

Figure 3 Mineral petrology characteristics of iron meteorites. (a) Ples-
site, consisting of numerous spheroids; taenite (Tae) is in bright gray;
Kamacite (Kam) is in gray and Haxonite(Hax)is in dark gray. (b) Acicu-
lar kamacite in taenite matrix. (c¢) Schreibersite (Sch) distributed in
kamacite of Wuxilike. (d) The dark gray lamellae of daubréelite (Dau)
and the light gray lamellae of troilite (Tr) constitute polysynthetic twin in
the boundary of kamacite and schreibersite in Wuxilike; some magnetite
(Mag) occurs near the cracks. (e) and (f) Haxonite in the Wuxilike iron
meteorite, inlaying with kamacite and taenite

(R R G R 5 XuZs AW FHICP-MS Ty 25 0 45 38
LR PO RN 2 7 30 5 R S 1 B G R — RIS
F3FEATXT L.

UCLA 715 £k 7 1 45 1 5 7 BL o 08T 96 22
RO RE A I o T R A5 R AE W — 3, BRAs, Pt, WHR,

%3 LEERSHBHRRA. BHHEHHME TR

Table 3 Bulk compositions of Wuxilike, Armanty and Ulasitai

oAt ot 200 A 45 SR e 22 400 T3%. 5 Xu%E AW H
ICP-MSJ7 7 DN A5 1) 7 itk 3 A S R R iR oo R
BRI —2, BT Cr (50%), W, Cu, Pt (30%)L)
Ab, HAb IR 25 R W 2 /N T 10%; SHili G
AsFb HAb 2B BB A7 /0 20% A5 47 . Cris S AE R AL,
T AL W UK 1 2 A AR 2 50 AT R i R Crot R gy 22
SECRMEIN . (EAEE NS, UCLAMXuZ: AW
KW AT EAR, TRES ok Rk, MR
T A R R S 56 A B A 2 A 6 SR ] ok s

3 e

3.1 HHIMER

R H A E 5t T WA 7R AR T 30 LS
HI A DT, 5 AR B L AR N
YRR, X T RO B A R, FE A5 0 R BUH
). 4 B Ay %) ¥4 0 38 23R 3 o A UL A [ 45 4 1) A K
J v H 5 v NIFE SR S0A AR SUA T SR Al 4
(10, FH T A5 AR B0 2 58 X DN R, 3 5
FAA AR B S h & 2k WA BRI 20 3 i 42
Bl E, tniEl4. mr UK 5 A 5L 9 ¥ A 3 5 4 20~
50°C/Ma, FH [RIRELLy 20 5 1) 55 07 307 5 1 4 05 R
wmwmmMﬁilgﬁﬁE%%ﬂﬁ$%mwmw
Mal”). e 15 22 0 1B P9 3R B A 0 74 1 R — 3L

3.2 B i b RE SR G £

R R I 9E T AR B R TRk B A v ka0 1Al 9
RIAZERB A, FEERBA 73 3RS TR A
JN TR R B3 R R T2 F gk W, e /T AR 2k
W5 f7 SR 5 R ARRLRE . LR . HORE (G PEAE0.5~1.3
mm) . ARL, WAk . FladIERe NS, B
B &k 0 A S T 0.28~1.62 mm, “F44°40.89+
0.41 mm. 5FHIEMHIA11.24 mm(1.08~1.43 mm)HJH7

RS, Cr Co Ni Cu Ga As w Ir Pt Au
(ng/g) (mg/g) (mg/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g)

By 45 5.20 98.0 105 17.0 15.8 0.26 0.234 2.6 1.86
Bk A 46 5.15 97.7 108 16.9 14.4 0.28 0.228 2.4 1.81
RS 33.3 5.4 100.3 85.8 15.3 11.7 0.40 0.22 1.75 1.76
Bremekmia T 30.8 5.5 106.2 126.2 16.5 15.3 0.36 0.26 1.96 2.00

a) *, UCLA T % AL 7 ik A

o FE IR XuZsE A, NifICofIICP-AES J7¥:40#r, HiAliot 2 FICP-MSJ7 1l 15
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Figure 4 Estimation of the cooling rate of Wuxilike

5L M BRI 4 1.240.2 mm(0.9~1.8 mm) 17 55 4H
b, T8 B F 34 T8 ARG, R R 22V N R — B,
o T AR IR RGO T AR B A T A A IR A,
AIE BRI, Geitryah MmN B A RK LR,
BEMLYE AR . BRE0A 4671 T8 1 5 LA B /M T 21
PR BIP, NiJGZE A& 8 DL SRR A 318 A 5%,
AN TR)BE B Bk B A v LB A TR i ik s SE 3, AR RE
WK B AT R RGN D6 2R, TR L Bk B0 TE R REVE R
BRBA A RERY EEARYE. IEE Rk, H arE PR A
B3l H R M JT R AL B 07 ok B 2Rk A
Bk M4 43 MIAB, IC, 1IAB, IIC, 1ID, 1IE, IIF, 1IG,
IIIAB, IIICD, IIIE, IIIF, IVA, IVBHlungrouped:3
RIS H I TAB, HEMIICD MR A 45 Sk,
A RE R A AR, A 2 R O i IR A A A
IITABFIITERF K B0 A 724k 2 o3 A AR KA AE L,
ARMEX 43, TITEREER B A S22k B A i — RN BRI,
H A 1SHREEAR, J& Scott A1 MR 4 Ho A /N
Ga/Ni, Ge/NifH MITTABHESR [ A o 85 i /N
. FERY X b E R E B & P haxonite, ITTABHE
kA % A haxonite, T INEREEL BR A & G BE RN
Mhaxonite.

FIABRE | TIERE . Frdiklif . Sl R
A HLE B B L R X ENiC R AE K (K5). mT LI 3
IITABHE FITITERE () 34 5t 00 28 800 40 A 423, o
H R Ir-Ni# P ITABRE 5 IIERE 58 4 8 & ok X I
S, (B2 A RINI & 5 A9 LIE RS AH X IITABBE A 5% 1)
Ga, Au, Co, As. XuZr \H75 ) 3 et 2k B 47 A0 5 i
Wy 54 5 S IERE Y OCHRPEH23T ;. UCLA 43 #1548

BR B A RN Ay BL B ) i T 3R 7E Ga-Ni, As-Ni, Au-
Ni, W-Nil¥| F STAB# A E A, HibfiliE TR S5IIE
TER SRR PE T T, AnAg ATk, (N E TR s
RMEX P TITAB FITIERE, 6% 2457 4F &5 #haxonite,
IRl Sk 3 e e P A R 2 7 B 5 B 4% A haxonite, JIT L[]
JEIIERE. {H 157 & 1Y 52 UCLAZ #1437 55 42k [ A1 A
L R c R ER P A E S 2 E S, Ul
A 12 75 B 5 A0 S B A 2 BT P A

19 7 B S0 (A8 FN R 24 R 40°C /M a, 5 37 584k [
A B E R, Wi S5ITABRY56~338 C/Maf %
I A AR A 22 ) O L AE 2 A L 5 5 Ak R
G, SRS N LT INER W EEIE R T 9
haxonite.

Zi b, TLUA R 57 B v SRk Ba . SR
BB A L5 A AR ST YRR R T
R U ER AL 2= AURRAE, 7T LAHE W 55 Ay BL v 5 0 i 2
A SRS T A, MIIEHRE.

3.3 HEEkBA R

TIERFER 51 A1 2 25 0K 0 S LR Bk A, 2 Pl HL/ )
A7 BB R R BH 2R 7 309 8053 1 e 2 A AN LR
RO & A KA A, 765 J1/E R 43 5 )8 i Fe-Ni
LR RS, G2 HI S TE L. 3 5 S5 ALk P
A, HEH BRSNS, I HRLMERH. BEEeR
SRR T R R

R =g -149CR™**%, (1)
i, RABHAELR (km), CRNA HIHE AR (C/Ma), g
R ICL. 38 I R B A J R A, W LA
%ﬁ%ﬁﬁﬂ%%*ﬁ.%ﬁg?am¢w%@ﬂ
HOR K EHN 10~50°C/Ma, B8 113 %30 °C /Ma,
R (OIFE RS REACE R 31 kme &JEZER
F KA M A AR 5 0.54%, TUIAH IS A9 B4R 42 )8 %
PR 15 km,

BRI B A R T A2 B AR R B AL s B SR
Y B AR R Ah, R A2 BE K o AR
FUAE I AT B 4 AR I sE . 25 2R 43 B8 45 i 40 18 %
TG R MR T LR 3 1) 43188 fi R

X, =X-K, -(1- )", )
K, XSRICREXTEFE AP M, X R RXIEN R
PP, £ A b R AR A K BB, Koo R
TE A5 WA W L, BIARBE R B oKX, YA
B A e oy B A5 A, 6T 20 R U AT AT BRE,

5
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Figure 5 The relationship of Wuxilike, Ulasitai, Armanty, and IIIAB, IIIE iron meteorites on trace elements versus Ni diagram. 1 Measured neutron
activation method in UCLA; 2 Xu et al.”!, Ni, Co analyzed by ICP-AES, other elements analyzed by ICP-MS
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log X =[(K, -1)/(K, -D]-logY +#%.  (3)

M2 R IE2AN TC R AL R BN L R, FElogit
K-NiF L, NRIMICER RNFEBD AR BT Ky
$£0.88, X TKy<1JICE, logyt E-Nil& A 1E )il
AR X TKe>1MIGER, logit R -NilK LA f iy il
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The longest meteorite strewn field on Earth

WANG KeChao'”? & HSU WeiBiao'
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In general, the long axis of a meteorite strewn field ranges from several to tens of kilometers, such as Chelyabinsk (20
km) and Jilin (70 km). It is mainly affected by the angle and velocity of a meteoroid approaching Earth’s atmosphere, the
altitude of airburst, and the physical properties of the meteoroid (shape, density and structure). An extensive long axis of
a meteorite strewn field has important implications for the celestial dynamics of its parent asteroid.

In the last hundred years, several massive irons were found in Aletai (Altay) region of Xinjiang province. Armanty
(also known as Xinjiang), a 28-t iron, was recovered in a trench, 20 km south of Dongte village, Agasheaobao town,
Qinghe city, Aletai prefecture. No impact crater was observed in the vicinity. In 1965, it was transported to the Xinjiang
Geology and Mineral Museum in Urumgi. Armanty is a medium octahedrite and belongs to the chemical group IIIE.
Another iron, Ulasitai (430 kg), was found on a hillside in Mulei city of Aletai prefecture in 2004. Petrographic and
chemical analyses reveal that Armanty and Ulasitai are paired and belong to the same fall.

Recently in 2011, one large iron meteorite, Wuxilike, weighing 5 t, was found in the Aletai region, Xinjiang province.
Interestingly, the recovery sites of these three irons are located geographically within an array that spans over 425 km.
They seem to be siblings of a single meteorite shower. The total mass of Aletai irons is well over 30 t, including it among
the top three most massive meteorites in the world. If confirmed, this will be the longest strewn field on Earth.

Mineral compositions, petrographic textures and trace element contents of Wuxilike are reported here. The major
minerals are kamacite, taenite and plessite, and the accessory phases are schreibersite, haxonite, troilite and daubreelite.
The average bandwidth of kamacite is 0.9+£0.4 mm. The petrography and mineralogy of Wuxilike is very similar to that
of Armanty and Ulasitai which were found in the same region. The analysis of trace element compositions also shows
similarity among the three irons. Wuxilike contains 0.52 wt% Co, 9.8 wt% Ni, 17.0 ppm Ga, 15.8 ppm As, 0.26 ppm W,
0.234 ppm Ir, 2.6 ppm Pt, and 1.86 ppm Au. It also belongs to the chemical group IIIE. It is clear that these three
meteorites were scattered by an explosion, when their parent body passed through the atmosphere. These three irons are
paired, and thus were recently renamed Aletai by the Meteorite Nomenclature Committee.

The distance between Wuxilike and Ulasitai is about 10 times longer than the average size of a meteorite shower. This
may imply that the trajectory of the Aletai irons was exceedingly oblique resulting from the distinctive orbital dynamics
of their parent asteroid. On the other hand, the parent body of the Aletai irons could have been disaggregated by
gravitation before entering the Earth’s atmosphere, a scenario similar to the impact of Shoemaker-Levy 9 on Jupiter in
July 1994. Due to their record large sizes and huge masses, it is also important to know when the Aletai irons impacted
the Earth. This will help us reconstruct the frequency of meteoroid impacts that have had a significant role in shaping the

geological iological history of the Earth.

Aletai, Armanty, iron meteorites, IIIE group, meteorite strewn field
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