a3 b &

2017 % F62% 21 H: 2407 ~ 2415

COREFEE) Attt

.

SCIENCE CHINA PRESS

B 22 AR A BRER AL B A1

ekl Z#A? LEYA Ingo’, SMITH Thomas®, g4k 4, Ems 4 £ 15 Zm?t

R A R RS S HUTRBA, fA % 839000,
- P ERREBE R, JL3T 100049
* BEZ A, E-mail: wangshijie@vip.skleg.cn

o rwDN PR

T EREB IR T, H B S54T BRI TG, St 550081,
T EREBE IR DT T, PREE IR A2 E S SRR %, S 550081,
Physical Institute, University of Bern, Sidlerstrasse 5, CH-3012 Bern, Switzerland;

2017-01-24 Wit ki, 2017-03-17 14 [71, 2017-03-20 $75%, 2017-06-07 [’ Jii & 3%

% A SR FlF 542 (41273080, 41473067 FI 41490630) %% Il

fi%e

#98 Z A7 90 DLAR 65 kmib By = 1§\l X & FL T 5 7 (Tuya 002~007) # % X,

23 kmx11 kmiy i Bk, #%

X AUk & 213045 L @ekbr R 1, B EMEE160 kg, & AW 7 E30kg, &AM A EAL5g. B4 K H —w K-
AT AT AR RRAE AN E Y X, XBRERAE AR W AR AZHENHRARE. RTuya
002(760 g)4h, #&X NI A ek 8B — kA W, BA kB LS, &8 E HS2, NALFE L W3, Tuya 003
4T & R T H45.654.4 Ma, L = 05\l R8T 8% 2 4R T B8 R T 4740 Mait 3 38 0ok R A LEERE R Y
WRENHF. Tuya 0028 H An tft = 1 1L IR B B 25 F Bl B SN RAFAE, KRBT AL, RAFH TN, HLAR L
BRI, HEFTAAENRRS. EFHALRFHFFRN17.0641 Ma, WIEH T HA R Z 8 LB AT~ 4.
ZHELDRBRENARRAZBLRRA M EEKX, MALSTEREM A #HER. Ei, FEXHM LK
BB EFBHIATT WEBF. NURE. FHAEZFFEFRMEMFR AR, AT E BRI ELE R D

KW E E K.

Ketinl

B3 A7 2 2 B RS2 A B b BR 2 T Y AN A
Fedh. BARAZEE 2 i 67 BT B F3uk H Bk 4%
435 6] T 381.710.3 kg H BRAEHM, 4195 M4
NNT L[] T 15002 55125 ok, ok 1 5 A1 1k
JE R AR ST 0 BT S B VD3 X 2 &
RO MA R EE X, PR, SR, HA, &Y
$0r 0 ) 45 L 28 DA i AR A 31 T R 1 A A A (B
22016411 H 2 H k45 [ Br B A7 25 2 i 44 10 T 10 B A
£ i5417463). [ 19894 7F AE PG b Vb B & 3 T
A B A RE S LASEE, BT B K R BT R
B AR, B AT R I v i 4R B

MAEHEKX, PERAE, Z L, FHEALEHEFE

10008 B A1, 4G Hr 10355 polie 42 21 7 B A b AR
() B A A 3 5008k, Bl 2 vb e vl £E 1) 400043 B, 1R
T b el 4 5608, GBIV i e B 508k, 1)
KA 70 e 42 3160022 He, 5 I Vb 50 i 48 21 48
15800, Ak, TEPUILAR VI it 4L B T 88004 B
TCABFR B AT (FE S L 25 1 A W0 b s f b B
AAR). BT DL E B, H AT R R VD A R
AT PR 4 .

5 ] o v B A ) LSO B, D R A Y
RIS [) AF G 50 6, 2007 4F 78 3 i BT v 1 174) X BE dnfe
KT 28 A, J5 R WA 4 M Alaer 001F1Alaer

SRR A=A, EHA, Leyal, 5. Bidi® 1 IH 43 & SRR AR . FlA%38 42, 2017, 62: 2407-2415
Li SJ, Wang SJ, Leyal, et a. A chondrite strewn field was found in east of Lop Nor, Xinjiang (in Chinese). Chin Sci Bull, 2017, 62: 2407-2415,

doi: 10.1360/N972016-01450

© 2017 (HpIERIE) Atk

www.scichina.com  csb.scichina.com



4 % B & 2017ET7TH $62% £218

00211, it J 78 7 5 S 75 15 14 1O K B 1X Py (1T AR 4
#7784 kmx110 km, 435l fyHami, Kumtag, Alatage
Mountain, Xingdi®®, Argan!®, Loulan Yizhi!®, Lop
Nur®, Tuya, LenghufiiTuanjie(/#1))%& 3 T — & ¥k
(AT, ok BB A 35 SRy ok . E T RGE R
P A B AL X A9 43 514 Loulan Yizhi, Lop Nur, Argan,
Xingdi, Hami, Alatage MountainfiiKumtag!>®. Alatage
Mountainih X & B T 424 B A FF i H 3222 4 L5Ek kL
B8 S B A Ol T B A AT MR K, A
M LTI K 25 25 26 Loulan Yizhi X & BT 7He [
£i(1HtH5, 1L 4RI55LS5), Lop Nur, ArganfiXingdi
X A 449 43 1) % BT 28 A B, AR 2 R X e P A
B b, B ISCER B 2 1 X3P R AR
XK, PRI, X 3K 8 DX 3 PN A s A T SO T A
i A A XA A

4k 2013415 5 i B A I LA AR 2965 kmkk iy =111
X 3R BLBA LK, Se)a 2 IRAE % X 3848 2] T 13043
ettt 160 kgBAr. 3% X I8 Y [ bR B AT iy 44 N
Tuya 002~007([#11), AT %X E2I3 kmFE1l km
KAWL s X, Rk B 2 R it — kA . —
U 1Ly A R B IX A T B (Tuya) B A i 44 X (40°~
41°N591°~92°EZ [A] (i K J5 B X dsk (181 1)) ) v AR

ZRIAE %A T3 DX R 0 44 O A B (Tuya) ) 3t 7
HUCRBL T Wi, P AR [ PR B AT 2= 51 2 X T b
TR A1 B il 44 HL UK 324 T T DX A B 10 G A it
A1 L Tuyalin g 5 L i 4. A SCR A 41 =81 X
S AR BRRAE R B ST S A v DX A BLA
B A7 B4R R AR, O R I s XN AR B A Y
HAFRE LT AR R AR Y. WA ST R i
o AT X v e 5 B A e A DX R XA IR, B
ol — S SR ) 3 g A I

1 I F AR B AIE B MY 5t

B 2 BRLIK A, 125 98 B AR A A ) L2 B s 2
300 kmkk, A5 T e I PG 7 In] 4R R B 29270 km
Ab . AT KR SR T T SR AR A6 X B SR S
A M B85, A AP ALFdbnl &6 e,
JEAR I - B M, Ll bk R A 5L AR AR - B PG Y )
. HIAIR VUK, Wk R — % 8 1000~1350 m,
AR 22— 20~50 m, K200 m. X NKHZA
KB, LHFRK. %X 8RR KRG 2
i, AR IE10.7~11.5C, W RILSE-27.2C,
e e e AR 43.6°C. XN T8k, K E17.4
mm, ZENFEZE, F7E% 51400 mm. EEHA

B 1 Ersmv b MR R BB A A X L1 X A R B, IR Google earthdi {4 T AL &
Figure 1 The distribution of meteorites in the deserts in and around Xinjiang. The red areas are the meteorites collection areas. The background map

was copied from Google earth
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Figure 2 Land surface features of Sanfengshan areawhere the meteorites were collected. (8) The northwest area; (b) the middle ares; (C) the southeast area
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Figure 3 Massdistribution of meteoritesin Sanfengshan strewn field plotted on a Google earth map. The sizes of the meteorites increase from SE to NW
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B4 =glBia e AN, () REECHE B e MR (D) =08l A R 30X o Fe R A A Y B KRR, Hi24 20 kg; () =il IX i
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Figure 4 Pictures of the meteorite of Sanfengshan strewn field. (&) A meteorite with intact fusion crust; (b) the largest fragment (~20 kg) from the

largest meteorite from the strewn field, with rhegmalypt on one surface; (c) a 16.2 kg meteorite from the strewn field, with rhegmalypt and fusion crust;
(d) Tuya 002, without fusion crust

B 5 =gl Bt R i e B R (POP R SRR M A M A BRRE, OP BERMIE A BR0KE, o FMME AT, pyxfRFARE5 I A). (8) Tuya 002;
(b) Tuya 003; (c) Tuya 004; (d) Tuya 005

Figure 5 Back-scattered electron images of polished sections (POP, porphyritic olivine-pyroxene; PO, porphyritic olivine; ol, olivine; pyx, low-Ca
pyroxene). (a) Tuya 002; (b) Tuya 003; (c) Tuya 004; (d) Tuya 005
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The meteorites are the most important extraterrestrial samples for understanding the formation and the evolution history
of the solar system, although ~382 kg lunar samples and ~1500 asteroid mineral grains have been returned by human
space exploration activities. The Northwest region of China, especially the Xinjiang, has a vast area of sandy deserts and
Gobi Deserts. The lower annual rainfall and the dry climate of this region provide a good condition for meteorite
preservation. In recent years, the number of recovered meteorites from the Gobi Deserts in Xinjiang increased
significantly. The Sanfengshan area, located about 65 km east of Lop Nor, is one of the research regions. We first
collected three ordinary chondrites in Sanfengshan area on October 9, 2013. Then, we carried out 11 meteorite search
campaigns in this area. More than 130 meteorite fragments with a total mass over 160 kg have been recovered. The map
of al collected Sanfengshan meteorites depicts a clearly 3 kmx11 km élliptic strewn field. The sizes are sorted in the
SE-NW-oriented ellipsoid of the strewn field, therefore indicating that the meteor entered the atmosphere from SE at a
low angle relative to the ground.

In this study, six meteorites (Tuya 002-007) from the Sanfengshan field have been measured using a Scios-FIB field
emission scanning electron microscope (SEM), a JXA 8230 electron microprobe analysis (EMA), and a self-made noble
gas mass spectrometer. Among all of the collected meteorites, Tuya 002 is the only one unusual sample, which doesn’t
show any fusion crust on its surface. We inferred that Tuya 002 is not paired with the other collected meteorites. The
well-defined chondrule boundaries and heavy weathering grade, i.e. W3 (the occurrence of large amounts of calcium
sulfate in Tuya 002 indicates that it suffered a heavy terrestrial weathering) also support the conclusion that Tuya 002 is
obviously different from the other meteorites collected in the Sanfengshan area. In addition to Tuya 002, al the
meteorites collected in this region most likely originate from one single meteoric shower. These meteorites al belong to
the L5 ordinary chondrite group, with a moderate shock stage of S2 and a heavy weathering grade of W3. The cosmic ray
exposure age of Tuya 003 (the representative meteorite of the Sanfenghshan meteoric shower) is 45.6+4.4 Ma. This
indicates that the meteoroid that produced the Sanfengshan meteoric shower could be produced in the 45 Ma break-up
event on L chondrite parent body. On the other hand, petrographic observations and noble gas measurements shown that
Tuya 002 belongs to the L4 ordinary chondrite group. A rather lower CRE age relative to the Sanfengshan L5 chondrites
of 17.0+4.1 Ma has been calculated. This also indicates that Tuya 002 is not paired with other L5 meteorites collected in
the same strewn field.

Our studies shown that the meteorites collected in Sanfengshan area consist of more than one meteorite fall. It includes
the main L5 meteorite fall (produced the Sanfengshan L5 strewn field) and the L4 meteorite fall (represented by Tuya
002). Thisindicates that the Sanfengshan areais not a meteorite dense area. In recent years, several meteorite dense areas
(e.g., Loulan Yizhi, Lop Nur, Argan, and Xingdi) have been gradually reported. The limited meteorite types found in
such reported meteorite dense areas indicates that these regions are maybe not the real meteorite dense areas, but
probably represents the meteorites strewn field. Therefore, it is necessary, in the future, to carry out detailed petrology,
mineralogy, cosmic ray exposure age as well as terrestrial age measurements to identify the meteorite dense area
infaround the Xinjiang.

meteorite strewn field, desert meteorite, Sanfengshan, cosmic ray exposure age
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