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Fig.1. Melting degree of micrometeorites during atmospheric entry
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Table 1. Basic classification of micrometeorites

#F(Group) 2 (Class) T (Type)
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Table 2. The micrometeorite flux in different periods
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Table 4. Summary of classified meteorites from Grove Mountains

RhiA H [ 4 i
KRB AT 2 GRV 99027, GRV 020090
HEDs[i A 3 GRV 99018, GRV 051523, GRV 13001
Winonaite 2 GRV 022890. GRV 021663
TWORE A7 BRE 193 A1 2 GRV 021692, GRV 13100
I 3% i B ek 12 I
L] B 5k 1 GRV 020099
BRBiA 4 GRV 98003. GRV 090018, GRV 090327. GRV 090333
RO TE BB B A 11 W
T TRROBL [ A 21 %
N 58
H-melt breccia 3 GRV 053644. GRV 054336, GRV 055356
H3 39 &
H4 340 [
H5 402 8
H6 127 &
L-melt breccia 4 GRV 052483. GRV 055152, GRV 090407. GRV 13136
L3 33 [
L3-6 1 GRV 050202
L4 112 &
1&@,?@ L5 1026 [
L6 987 8
L7 1 GRV 052969
LL3 6 GRV 020010. GRV 020032, GRV 020034, GRV 020036. GRV 020104, GRV 020105
LL4 11 73
LL4-6 2 GRV 020013. GRV 99002
LL5 13 &
LL6 12 I
BB B AT R 28) 1 GRV 98001
AN 3120

&t 3178




322 W I 5T

&30 %%

Bk T T o o AR B B (R 5 A ) Al SR
Ab, B IETFRE T — & 51 5 8 B AT VR N
GEo BN, KA A LK IR 7R, HED ik
B A RS IR RN A, ANMT R I v AR R, R
X BH R 1) A B, JOE BRORE B3 1R BREARREAE, B
Ca. Al MEMSELARTEST, BiAT i3 B G S5 B
FRERF X R AR, AU 3 [ B
A1 2RI SCHE ) TR, AR [ B R A AL 2E BT
FEH T E TR
32 MMRAWESHRE

T B R DU R 7E 1964 4F, AR 40
FEME L X IR 78 Bl PR 2 TR ORI T R R
PR, FERHE SLE M REAE, HED L A Ak ke s

1978—1979 4F, FEMFFIHAM “ mBHLL 9
57 ARV VS TR R TR A R B
T EERAA . 1983—1984 4, T M A AL
“TRHEL 5 %57 75 R I v g g A T e K R 5
AR, fERZVOURY T R IL T T v B A Bk A .
KEWFTE TAEUESE, XEEERA P A2 — 2 B
TR AT, L rp O 43 b m R e Bk R A .
WRFIE T AE 35 XX S8 RE SRk . R, 5 -
B4 - i ER A 2 R AE T T VR4 g g O
1988 41, i H P I AE K1 SR DU AR ) ol A T
Bifa, H7TIE—ERRE, 7 omaesct
P O7 B REANS A  RO A BR, JREE S
iR DN SR ORG24 H T I R AR R A TR
B O 1.2.2 ).

WA T 2 IR R S R B A, fE 1984—
1987 4F[H), HBRFH H e L2, 76 R B
1 B HATE ST T RO S B ST R B R, A
FH b B B2 Bt B BR AL 220 ST BT B AT 8 R )
DURERG AR 2%« 4577 SISO 28 0 e s e RSB
a5, AT T 5 P IE A AR o BRBH
2 R80T gt 3 b 7 oREAR KT 10 um (1) 276
TSR, FF R B b O 23k M3k (1) B AR V5 4 ),
TR AT RN Y5 Gy AR R A2

TiAk, B E T T — SO B B A AR
Je 9 T AR (B DR B 3 A A T B A B
PRFN BRI S ) TR & sy, FEARE T A SO X
IR AT . DAk, BN ULRH

I T ST N gy A SR B B A o, B A A A
T RE T IO TAE . 2002—2003 4F25 19

W 2015—2016 4F 55 32 R FE R % AAERS B K
Ll DX AT e B B0 A 2 S, ek A /b () R
JEERYK, W T PR R Y R, AR
5 X SR R AR DG A SR IE, AT R R
B SR AT TR B S RFAE

4 3 B ik B I 5 e R R i A

41 FKEFRREERAHTFREX

X BH 28 PN 40 /N JSORE A 28 32 i BR B T N, 25 A
MW ER KR SRR, 5 B A R H, AL,
HUER 2 R 0 52 R LA R T 10° £
FEHER )51 T4 R, IX 28R 7 2 B 31 3 3% 5
FCARE 2= 0], RS B A o 4 I SR, LA Hh
BT AT I8 B D IK 5 T 1300 ta ' M 1)
$£E, BURIE IR R S0 ta !, BB
BRI KT A A, A A T
. WA R O B2, R Nz,
AT BB AT — FE I REAR, JF AT RESR IR T KR
RILGI B B RE R e 23 1) 55 . DALk, ik
B A 6 1 N SRR AN FU b A1 PR 55 0K BH AR (135
e s, AT B R .

BRUELAAN, AR il (54 iF 78 20 1 3 L8 4 [H]
B Al 5 S R A . DRIk, T AR M A 3 A
WL B A LN R (D B e A 5 5 A 7
I LA T A R, BB R AR IT e R 4
AW e A W B S 9 A, A R T R LA
W2 RN CRE KR, TR — B s
)5 (2)4 5 B A S R, 3R v T AR
WP Hh B ZEDTRR; (3) 4 v B £ ma R I 5
TR B A, B R AR R A P ) S B A
FERA B
4.2 RMHBRAWERATITE

F AP A 2 BRI OK s, AR 0K
JZ R RAFTA A IR AR 25 A, DIk, FFERTRE I
WA, A S UK R R g 3, UK
RS AT B TR . 3 Ah, PR X
FATHARI By Je s 5t Ho Ak 2 1a) g i £
HIEE, A H AR A . K, R b AR e d PELAR
(R Bl ot A e B 1 X

20 THLEARFRIEE T e 1 GHEAN i 25 UK ik
BrcsE, B T HEE RMBa TR ARk, i



93 1]

SEMSAE: OB R . WEAT S AR 323

FEI by EHUS T @ AT o [, B R ERAAT 5T
I ARG T, 584 H& TT R I IR A i
FLTAEIIBETT - F35h, FREFEM AR SRR AT ST
22 T AR PEAE T € (11 & 24l WiAE g
B B2 SE MY 5 AR g, T ek
MBS AR I T B AP TARIEAE, AR T2
SRR SO TR VKGR R R 5t D At
BRI T 2 AR R R IR T 5 55

B 1998 ££ 3 [ B K R DL r i Bt A Bk, 28
R TR 20 5. 7 OB FR R R AT 1R R Zh
G, UEW] T L R A A I T R A B AR S 5
(K1 AR T IR T BOR A, DL, W A4S & e
WA 25 G2 (M 2R3, K LIS T 340 Mt i 5% A 5 ¢
o DRV T Rl R A B AR I B BRI 2 —,
FIFE, o T SRS A8 B UK R AL 4R (b 2L
. SRR D LB % 21 Rt 3
R R AR A R SN IR 2R L A P 52
U0 BRI, A R A P T X B A R XA
T R A e S B2 AT AT
4.3 FFRRMGEER AR X

i L B, BRI AT ORI SR 2 T
NI R A A, T B T A B
R, WAV TRl AT AR LR 3R
Tl BRAT KI5, 3870 7 B0 R FAT TR Al 5% A A
AT BN, 1 it 2 e B R AR A 2 A0 g A
FHARE R . 2 H AT s A st o, 24
Xk 3 R AR 1 B3 A T S8 S PR 020 AR

1. DR AR B A D Rtk 887 b g AR b Bt A
S EEEE N

FEE 7 R A% 5, A T Rk
A DX BEFR T, B T4 HURR A 1) R AR A
R T BAE AR . BT, S rksia
HHRM LN 5—6 N, ARATTIR 2 R
AT RMIT N 51, BAT T R 3k ot A Wi S At
FUI AR 5, LUXEE NGOG &, T
P AT B 3 A o 73 BA LAAE B AR B Ay %5 5 )
fili b, FFRBLSIA TAE: e bR 1 85 A W & 11
HARTT % TS A i gl W B gt
ATFRoI a5 o Bl AT T AL (1) 186 37 AN BE 32
(D CIREL e D%y ST ER S i o RSP S S AWN
AL SE LN N A BAT B 3

2. SO G G, BEATANIR] X S A [ A 5

i RE S

I E T M % 8L T 24 30 24F, 7ERGIL K
H DX N T 5 AN SRk A S A 2 521 S )
DA AR RS2 R R R o BE S A ), HB B
BRI, T ARE IR A AN L R, DL 5
sl A LA, ARt 5 A B A A A T 1
DL DA B B B A T AR TR 2R, B 1 A W DAAE DA
NIULAN T FE: (1) 5 MUK I M5 S5 F 5 A
A, MBS ot RT3 1L BT R4 1) Y Bl oK )2
(UK TR AT, (2)BL 5 AN %l i) A2 i
KAFEER, KEATRUCRBEMB A, )4 G
AR R T R S 000, A AR PR BT 3 R AR ) L
S R B 3l B AT S R R T MR, A R P e
TR, (TS B A w AR X, IR B T
UK SRR I A A, TRD I R v 2 1 B UK
WCEER SR AT 5 (5)FE AR 9 Y] 3 AR i AR A 3k 3y BT
FIH E ZE 0K N AL S5 8 B i K3 v, AR it
TP AR AT; (6)TE IRl IR Rl o 2Rl 2
R Lt L, R R A T e S SR A R A

3. JFRE R G IR AT 43 B A LS 5T

76 L 20 2t 70—80 4EAR, B TR A AT
TAERAR T —2 R . JFRMBA TR R L Es
FERT SR, AR, 5 7E BB B T R o B A
FUIT T, EAFAE LT LA () 7E M AR B A K
R 2 )5, KA ZE TR G, (HIT 20 4E2K,
BRI TLT2E 2 1 Q)RR EFFTA
EANRAAZ, B EAE &N AFE RN, A
FHNU A B O TAERR RIS T 175 (3)5
A1 DRLURE A /I, E R i Ak BN A3 AT A f SR
HAUBA R, A B B E R T s
ST ()RS 19 IFIES 32 I i RS BATE
1 0 LA T A s AT, AR TT JRATAT A
DRt PRSI AN AR U T T A B4 i 5 (1) BA
LA IIRE A, T R — S mh s A% (2)
PR B AT T 2 R AS TR I RHIFBE T, AN
A (ORI Tl R, A CELRC Ay, AT T R A A AFF
T () AR A AR A a0k T AERF TN A T
VERE, SR — ORI ENA .

i REAMBR LM EARITET
B FARHE R AN E o b BAIBFF R TS 8K T
IH, BIFANTELFRAGFF LN, Ak
— 7 B,



324 W I 5T ¥ 30 %

10

11

12

13

14

15
16

17

18

19

20

21

22

23

24

25

27 Lk

RUBIN A E, GROSSMAN J N. Meteorite and meteoroid: New comprehensive definitions[J]. Meteoritics and Planetary Science, 2010,
45(1).117—125.

ROCHETTE P, FOLCO L, SUAVET C, et al. Micrometeorites from the transantarctic mountains[J]. Proc Natl Acad Sci USA, 2008,
105(47): 18206—18211.

LOVE S G, BROWNLEE D E. A direct measurement of the terrestrial mass accretion rate of cosmic dust[J]. Science, 1993, 262(5133):
550—553.

YADA T, STADERMANN F J, FLOSS C, et al. First presolar silicate discovered in an Antarctic micrometeorite[C]// The Workshop on
Chondrites & the Protoplanetary Disk. Workshop on Chondrites and the Protoplanetary Disk, 2004.

MAURETTE M, OLINGER C, MICHEL-LEVY M C, et al. A collection of diverse micrometeorites recovered from 100 tonnes of
Antarctic blue ice[J]. Nature, 1991, 351(6321): 44—47.

DUPRAT J, DACHWALD B, HILCHENBACH M, et al. The MARVIN project: a micrometeorite harvester in Antarctic snow[C]// Lu-
nar and Planetary Science Conference. Lunar and Planetary Science Conference, 2013:2031.

ST W TN SEIUIR S IR R BCART]. 0 A7 R 24 1T AR, 2015, 34(6): 1081—1089.

T, M. wE s B R I BUA IF RS R[], B9, 2003, 15(3): 161—170.

CHEN L Q, LIU X H, BIAN L G, et al. Overview of China’s Antarctic research progress 1984-2016[J]. Adv Polar Sci, 2017, 28(3):
151-160, doi: 10.13679/j.advps.2017.3.00151.

Miao B K, Xia Z P, Zhang C T, et al. Progress of Antarctic meteorite survey and research in China[J]. Adv Polar Sci, 2018, 29(1): 3-19,
doi: 10.13679/j.advps.2018.1.00003.

MURRAY J, RENARD A F. Mineral substances of terrestrial and extraterrestrial origin in deep-sea deposits[M]//Report on Deep-sea
Deposits Based on the Specimens Collected During the Voyage of H.M.S. Challenger in the Years 1872 to 1876. 1891:291—334.
LAEVASTU T, MELLIS O. Extraterrestrial material in deep-sea deposits[J]. Transactions, American Geophysical Union, 1955, 36(3):
385.

MARVIN U B, EINAUDI M T. Black, magnetic spherules from Pleistocene and recent beach sands[J]. Geochimica et Cosmochimica
Acta, 1967, 31(10): 1871—1884.

FREDRIKSSON K, GOWDY R. Meteoritic debris from Southern California Desert[J]. Geochimica Et Cosmochimica Acta, 1963,
27(3):241—243.

PETTERSSON H, FREDRIKSSON K. Magnetic spherules in deep-sea deposits[J]. University of Hawaii Press, 1958.

HUNTER W, PARKIN D W. Cosmic dust in recent deep-sea sediments[J]. Proceedings of the Royal Society A: Mathematical, Physical
and Engineering Sciences, 1960, 255(1282):382—397.

FREDRIKSSON K, GOWDY R. Meteoritic debris from Southern California desert[J]. Geochimica Et Cosmochimica Acta, 1963,
27(3):241—243.

MUTCH T A. Abundances of magnetic spherules in Silurian and Permian salt samples[J]. Earth and Planetary Science Letters, 1966,
1(5): 325—329.

LANGWAY Jr C C. Some physical and chemical investigations of a 411 meter deep Greenland ice core and their relationship to
accumulation[J]. Union Geodesiqlle et Ceophysiqlle Intemationale. Association Internationale d'Hydrologie Scientifique, 1962.
NISHIBORI E, ISHIZAKI M. Meteoritic dust collected at Syowa Base, Ongul Island, east coast of Lutzow-Holm Bay, Antarctica[J].
Antarctic Record, 1959, 7(7):407—410.

THIEL E, SCHMIDT R A. Spherules from the Antarctic ice cap[J]. Journal of Geophysical Research, 1961, 66(1): 307—310.

TAYLOR S R. Solar system evolution: A new perspective[M]. Cambridge University Press, 2001.

HEMENWAY C L, HALLGREN D S, KERRIDGE J F. Preliminary micrometeorite results from Gemini IX and XII[J]. Nasa Special
Publication, 1967, 150:147.

HALLGREN D S, HEMENWAY C L, WLOCHOWICZ R. Magellan collections of large cosmic dust particles[M]//Interplanetary Dust
and Zodiacal Light, Springer, Berlin, Heidelberg, 1976: 284—288.

BLANCHARD M B, KYTE F T. Are the stratospheric dust particles meteor ablation debris or interplanetary dust?[J]. 1978.



£ 3 40 SEMSAE: OB R . WEAT S AR 325

26

27
28
29

30

31

32

33

34

35

36

37
38

39
40

41

4

43

44

45

46

47

48
49

50

51

CDPET (COSMIC DUST PRELIMINARY EXAMINATION TEAM). Cosmic dust catalog[R]. Houston: NASA/JSC, 1981—1994:
1—14.

BRBH F 3. KA M. L5t RE22 AL, 1988,

BRBA A, JTIE A7, Bfne, 55 AR R ORI i AR R[], 2 R AR, 1993, 13(1): 73—79.

MAURETTE M, IMMEL G, HAMMER C, et al. Collection and curation of IDPs from the Greenland and Antarctic ice sheets[C]//AIP
Conference Proceedings. AIP, 1994, 310(1): 277—290.

MAURETTE M, JEHANNO C, ROBIN E, et al. Characteristics and mass distribution of extraterrestrial dust from the Greenland ice
cap[J]. Nature, 1987, 328(6132): 699—702.

LEVER J H, TAYLOR S, HARVEY R. A collector to retrieve micrometeorites from the South Pole Water Well[C]// Lunar and Planetary
Science Conference. Lunar and Planetary Science Conference, 1996.

GRUN E, KRUGER H, LANDGRAF M. Cosmic dust[J]. Heliosphere near solar minimum the Ulysses perspective, 2001,
138(2001):72—77.

DUPRAT J, ENGRAND C, MAURETTE M, et al. Micrometeorites from Central Antarctic snow: The Concordia collection[J]. Ad-
vances in Space Research, 2007, 39(4): 605—611.

ENGRAND C, DUPRAT J, DARTOIS E, et al. Cosmic dust flux on Earth inferred from the Concordia micrometeorite collection[C]//
EGU General Assembly Conference. EGU General Assembly Conference Abstracts, 2017.

MIURA A, SAITO Y, TAZAWA Y, et al. The accretion rate of micrometeorites obtained from ice chips shaved during ice core of ca 120
kyr ago drilling at Dome Fuji[C]// Abstracts of Annual Meeting of the Geochemical Society of Japan. GEOCHEMICAL SOCIETY OF
JAPAN, 2010:274.

NAKAMURA T, IMAE N, NAKAI I, et al. Antarctic micrometeorites collected at the Dome Fuji Station: Initial examination and cura-
tion[C]//Antarctic Meteorites XXIII. 1998, 23: 104—106.

MAURETTE M. Micrometeorites and the mysteries of our origins[M]. Springer, Berlin, Heidelberg, 2006.

GENGE M J, LARSEN J, VAN GINNEKEN M, et al. An urban collection of modern-day large micrometeorites: Evidence for variations
in the extraterrestrial dust flux through the Quaternary[J]. Geology, 2016, 45(2): 119—122.

WOZNIAKIEWICZ P J, BRADLEY J P, PRICE M C, et al. Initial results from the Kwajalein micrometeorite collections[J]. 2014.
DREDGE I, PARNELL J, LINDGREN P, et al. Elevated flux of cosmic spherules (micrometeorites) in Ordovician rocks of the Durness
Group, NW Scotland[J]. Scottish Journal of Geology, 2010, 46(1): 7—16.

DAVIDSON J, GENGE M J, MILLS A A, et al. Ancient cosmic dust from Triassic halite[C]// Lunar and Planetary Science Conference.
Lunar and Planetary Science Conference, 2007.

GENGE M J, ENGRAND C, GOUNELLE M, et al. The classification of micrometeorites[J]. Meteoritics & Planetary Science, 2008,
43(3): 497—515.

MAURETTE M. Classification of meteorites and micrometeorites|M]//Micrometeorites and the Mysteries of Our Origins. Springer,
Berlin, Heidelberg, 2006: 54—71.

VENTURA BORDENCA C, HUBER M S, GODERIS S, et al. Classification of cosmic spherules from Widergefjellet (Ser Rondane
Mountains, East Antarctica)[C]// Lunar and Planetary ScienceConference, 2015.

KURAT G, KOEBERL C, PRESPER T, et al. Petrology and geochemistry of Antarctic micrometeorites[J]. Geochimica et Cosmo-
chimica Acta, 1994(18): 3879—3904. DOI1:10.1016/0016-7037(94)90369-7.

GENGE M J, GRADY M M. The fusion crusts of stony meteorites: Implications for the atmospheric reprocessing of extraterrestrial
materials[J]. Meteoritics & Planetary Science,1999, 34(3): 341—356.

MURRELL M T, DAVIS P A, NISHIIZUMI K, et al. Deep-sea spherules from Pacific clay: mass distribution and influx rate[J]. Geo-
chimica et Cosmochimica Acta, 1980, 44(12): 2067—2074.

PENG H, LUI Z. Measurement of the annual flux of cosmic dust in deep-sea sediments[J]. Lpi Contributions, 1989, 24(4):194.
PRASAD M S, RUDRASWAMI N G, PANDA D K. Micrometeorite flux on Earth during the last ~50,000 years[J]. Journal of Geo-
physical Research: Planets, 2013, 118(11): 2381—2399.

MAURETTE M. Formation of the post-lunar atmosphere[M]//Micrometeorites and the Mysteries of Our Origins. Springer, Berlin,
Heidelberg, 2006: 93—102.

ZOLENSKY M, BLAND P, BROWN P, et al. Flux of extraterrestrial materials[J]. Meteorites and the early solar system II, 2006:



326 B 5t 530 %

52

53

54

55

56

57

58
59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

869—888.

YIOU F, RAISBECK G M, JEHANNO C. The micrometeorite flux to the Earth during the last ~ 200,000 years as deduced from cosmic
spherule concentration in Antarctic ice cores[J]. Meteoritics, 1991, 26:412.

MIURA A, SAITO Y, TAZAWA Y, et al. Micrometeorites in Antarctic ice detected by Ir: estimation of 120k year old accretion rate[J].
Journal of Radioanalytical and Nuclear Chemistry,2011, 291(1): 213—216.

BROOK E J, KURZ M D, CURTICE J, et al. Accretion of interplanetary dust in polar ice[J]. Geophysical Research Letters, 2000,
27(19): 3145—3148.

YADA T, NAKAMURA T, NOGUCHI T, et al. The accretion rates of cosmic dust on the Earth based on the concentrations of micro-
meteorites in bare ice around Yamato Mountains[J]. Meteoritics and Planetary Science Supplement, 2000, 35: A173.

YADA T, NAKAMURA T, TAKAOKA N, et al. The global accretion rate of extraterrestrial materials in the last glacial period estimated
from the abundance of micrometeorites in Antarctic glacier ice[J]. Earth, Planets and Space, 2004, 56(1): 67—79.

KARNER D B, LEVINE J, MULLER R A, et al. Extraterrestrial accretion from the GISP2 ice core[J]. Geochimica et Cosmochimica
Acta, 2003, 67(4): 751—763.

YIOU F, RAISBECK G M. Cosmic spherules from an Antarctic ice core[J]. Meteoritics, 1987, 22(4):539.

TAYLOR S, LEVER J H, HARVEY R P. Accretion rate of cosmic spherules measured at the South Pole[J]. Nature, 1998, 392(6679):
899—903.

ENGRAND C, DUPRAT J, DARTOIS E, et al. Cosmic dust flux on Earth inferred from the Concordia micrometeorite collection[C]//
EGU General Assembly Conference. EGU General Assembly Conference Abstracts, 2017.

Bk, AR, RS AR )]. e R E ST, 1989, 8(2): 109—120.

FIEE, TGS, MUK R AR R AR AR I 5T S SR (D], B ARET ST, 1994(4): 4—16.

MILLMAN P M. Interplanetary dust[J]. Naturwissenschaften, 1979, 66(3): 134—139.

RIETMEIJER F J M. Interrelationships among meteoric metals, meteors, interplanetary dust, micrometeorites, and meteorites[J]. Me-
teoritics & Planetary Science, 2000, 35(5): 1025—1041.

FLYNN G J, KELLER L P, FESER M, et al. The origin of organic matter in the solar system: evidence from the interplanetary dust
particles[J]. Geochimica et Cosmochimica Acta,2003, 67(24): 4791—4806.

ROBIN E, MICHEL-LEVY N C, BOUROT-DENISE M, et al. Crystalline micrometeorites from Greenland blue lakes: Their chemical
composition, mineralogy and possible origin[J]. Earth and Planetary Science Letters, 1990, 97(1): 162—176.

WRIGHT I P, YATES P, HUTCHISON R, et al. The content and stable isotopic composition of carbon in individual micrometeorites
from Greenland and Antarctica[J]. Meteoritics &Planetary Science, 1997, 32(1): 79—=89.

BECKERLING W, BISCHOFF A. Occurrence and composition of relict minerals in micrometeorites from Greenland and Antarc-
tica-implications for their origins[J]. Planetary and Space Science, 1995, 43(3): 435—449.

BECKERLING W, BISCHOFF A. Mineralogy of micrometeorites from Greenland and Antarctica:Indications for their asteroidal ori-
gin[J]. Journal of Plant Nutrition, 1995, 38(1):28—40.

MICHEL-LEVY M C, BOUROT-DENISE M. Mineral compositions in Antarctic and Greenland micrometeorites[J]. Meteoritics, 1992,
27(1): 73—80.

MAURETTE M, HAMMER C, REEH N, et al. Placers of cosmic dust in the blue ice lakes of greenland[J]. Science, 1986, 233(4766):
869—872.

LORIN J C, LEVY C M, SLODZIAN G, et al. Isotopic and minor elements signature of coarse-grained micrometeorites from greenland
blue ice lakes[J]. Lpi Contributions, 1989,24(4):136.

BADJUKOV D D, BRANDSTATTER F, RAITALA J, et al. Unmelted achondritic micrometeorites from the Novaya Zemlya glacier[J].
Meteoritics and Planetary Science Supplement, 2009, 72: 5224.

BADJUKOV D D, BRANDSTATTER F, RAITALA J, et al. Basaltic micrometeorites from the Novaya Zemlya glacier[J]. Meteoritics &
Planetary Science, 2010(9): 1502—1512. DOI:10.1111/j.1945-5100.2010.01125..x.

BADJUKOV D D, RAITALA J. Micrometeorites from the northern ice cap of the Novaya Zemlya archipelago, Russia: The first occur-
rence[J]. Meteoritics & Planetary Science, 2003,38(3): 329—340.

BADJUKOV D D, BRANDSTAETTER F, RAITALA J, et al. Unmelted FeNi metal micrometeorites from the Novaya Zemlya gla-

cier[C]//Lunar and Planetary Science Conference. Lunar and Planetary Science Conference, 2009, 40.



£ 3 40 SEMSAE: OB R . WEAT S AR 327

71
78

79

80

81

82

83

84

85

86

87

88

89

90

91
92
93

94
95
96
97

98

99
100
101

102
103

REeziL, IV, AR, 5. RIROKRR TSR )], HERRFEBERE, 2009, 24(11): 1210—1218.

MAURETTE M, POURCHET M, PERREAU M. The 1991 EUROMET micrometeorite collection at Cap-Prudhomme, Antarctica[J].
Meteoritics, 1992, 27(4): 473—475.

OLINGER C T, MAURETTE M, DAS J P, et al. Noble gas contents of unmelted Cap-Prudhomme “Giant Micrometeorites”[C]//Lunar
and Planetary Science Conference. Lunar and Planetary Science Conference, 2013:84—95.

YANO H, NOGUCHI T. Sample processing and initial analysis techniques for Antarctic micrometeorites[J]. Antarctic meteorite re-
search, 1998, 11: 136.

MATRAIJT G, GUAN Y, LESHIN L, et al. Oxygen isotope measurements of individual unmelted Antarctic micrometeorites[J]. Geo-
chimica et Cosmochimica Acta, 2006, 70(15): 4007—4018.

GOUNELLE M, MAURETTE M, KURAT G, et al. Comparison of the 1998 “Cap-Prudhomme” and “Astrolabe” Antarctic micromete-
orite collections with the 1996 “South Pole” collection:Preliminary implications[C]//Lunar and Planetary Science Conference. Lunar
and Planetary Science Conference, 1999, 30.

YABUTA H, NOGUCHI T, ITOH S, et al. Formation of an ultracarbonaceous Antarctic micrometeorite through minimal aqueous al-
teration in a small porous icy body[J]. Geochimica et Cosmochimica Acta, 2017, 214: 172—190.

NOGUCHI T, NAKAMURA T. Mineralogy of Antarctic micrometeorites recovered from the Dome Fuji Station[J]. Antarctic Meteorite
Research, 2000, 13(13): 285—301.

NAKAMURA T, IMAE N, NAKAI I, et al. Antarctic micrometeorites collected at the Dome Fuji Station[J]. Antarctic Meteorite Re-
search, 1999, 12: 183.

YADA T, KOJIMA H. The collection of micrometeorites in Yamato meteorite ice filed of Antarctica in 1998[J]. Antarctic Meteorite
Research, 2000, 13:9—18.

By O, KA, MRS, AF. MIRRERRE S b o A O Sh) E ATHEY) C o C[C/H AR SR ailiEEE S H
REPRE S 2009 HEHES. —BUENREN DAY FR 22, 2009: 215.

DOBRICA E, ENGRAND C, LEROUX H, et al. Transmission electron microscopy of CONCORDIA ultracarbonaceous Antarctic mi-
crometeorites (UCAMMSs): mineralogical properties[J]. Geochimica et Cosmochimica Acta, 2012, 76: 68—382.

SUAVET C, ROCHETTE P, KARS M, et al. Statistical properties of the transantarctic mountains (TAM) micrometeorite collection[J].
Polar Science, 2009, 3(2): 100—109.

KOEBERL C, HAGEN E H. Extraterrestrial spherules in glacial sediment from the transantarctic mountains, Antarctica-structure, min-
eralogy, and chemical composition[J]. Geochimica et Cosmochimica Acta, 1989, 53(4):937—944.

%%%,M%ﬁ,l‘ o S TREF R BT S E]. YA A ER L AE IR, 2004, 23(2): 149—154,

MHE, EIEAM, B Eg. b R R U R [J]. B gt 2008, 20(2): 81—94.

XIA Z, ZHANG J, MIAO B, et al. Meteorite classification for building the Chinese Antarctic meteorite depository-introduction of the
classification of 500 Grove Mountains meteorites[J].Advances in Polar Science, 2016, 27(1): 56—63.

L. M B Rl B A 2 SR B H R S AR ] ﬁfi%i%ZEﬂﬁﬁkéhﬁéhﬁf&,2015,34{6):1081——1089

MAGHE, SRR, BB, & BUA %S KA (2001—2010)FF 7 HE R [T]. 5405 A HUERL 2 8 4R, 2013, 32(1): 40—55.

DR, MHE, B, S FRE AR A R (2000—2010)[J]. B A7 b ER b AR, 2012, 31(6): 565—574.

LUO H B, LIN Y T, HU S, et al. Magnetic susceptibility of meteorites collected in Grove Mountains, Antarctica[J]. Acta Petrologica
Sinica, 2009, 25(5): 1260—1274.

LIS, WANG S, LI X, et al. A new method for the measurement of meteorite bulk volume via ideal gas pycnometry[J]. Journal of Geo-
physical Research: Planets, 2012, 117(10).

MR, BROETH, AL, S HERTI R R[] HURRFE, 1964, (3): 230—240.

EPE, RE. %E?*m*%ﬁm%%%ﬁ%m.ﬁ#%mmJ%i%mdw—ﬂa

277, BEBE, B, S WRIBTIWARKRETR L EED]. TEEBEB E e B R BEY M), 1986(10):
1089—1099.

AL IRE S A AT R[], B A BB T, 1985(4): 156—158.

WG, B, BB T R IU[I]. B, 1981, 26(11): 682—685.



328 B 5t 530 %

104 RRBHHIE. BT 0 AR 0F 0 A P ER AL 10 L R R (0], A5 A0 ek 4k 24 3871, 1989(2): 132—134.
105 M/hH, BRBHAZE. FHARmIE. SR 528000]. HfEkik %, 1984(2): 32—38.
106 44k, BRBH A, X044, 5. 35+ P B RO S ekt A 5 & L[], P EE: B 4], 1992, 1(1).

COLLECTION, RESEARCH AND PROSPECTS OF MICROMETEORITES
FROM POLAR REGIONS

1,2,3 -1,2,3 1,2,3

Xia Zhipeng'*?, Miao Bingkui'*?, Zhang Chuantong'*?, Huang Lilin'**

("Guangxi Key Laboratory of Hidden Metallic Ore Deposits Exploration, Guilin University of Technology, Guilin 541004, China;
*Key Laboratory of Planetary Geological Evolution at Universities of Guangxi Province, Guilin University of Technology, Guilin 541004, China;

*Institute of Meteorites and Planetary Materials Research, Guilin University of Technology, Guilin 541004, China)

Abstract
The study of micrometeorites provides valuable insights into extraterrestrial environments and the evo-
lution of the solar system. Since the 1940s, micrometeorite collection has been the focus of international
research, with many scientific achievements made based on collections from polar regions. Although mi-
crometeorite research in China occurred mainly between the 1980s and 1990s, it has more recently stagnated.
This article summarizes discoveries regarding micrometeorites from polar regions, and proposes prospects
and plans for future study.
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