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EmBRAMEH LB AREANRESETR—BX K HS B@ERNRE. RERELERE
WWRHXHABRERFHEE < 500°C; RIEALANHRSHRXR, REXHLBRAE
Harh i R L0 10—100°C/Ma, TR BiA ¥R MR — N FRECAEHHE
AHFERE. RN R RAFE DR RIS R E, Hbdih S1; EFR
ARRERILT YR BABORNE, FHFEEDOW AR, HrrdaRah s2.

X@BR BA-2X-HHER—HER

1 8 7

ERBATF 1976 4 8 A 18 HILF AR 2033 BEFTI THEM T AL S BRI
(39°40'N, 122°59'E). LN RN G, ZBARENEEESPoRMmE Kk, —HHE
AKX, P—HMAFABTA Ilm. RAE 29k, REABEZEBERN S KEMERAR
Y. NHWLBA T 1996 4 12 A 30 H AL B A B 0800 Z& 4 M & T-1L T4 FEW 17 Y6 BA L
HRAFRH (39°48'15”N, 122°45'50"E), BEEEF B A REE N 20 Z AR, RI\ERIAA. EH
NREMRENE, BAREREWNFERFLSE 2—3min FRERLEHEHE, 8% LER
H—AKRH, MEASHEBEN 3 k. I=ZABREHERNETF, H4FK 13cm . &
llcm ., 5 85cm, B 291kg. HXREMBAMEHLUBRENHARTEZS HERE, X 24
MAKNARTHESRERETXEBREYE.

2 LB

MaEmHENAEEEDAIUIRES 1lmm @i, FoNNEBHEXES. 79k
YPHRKERSHTA JEOL 733 BT T, MEREN 15kV. EBHAMAIFKRET
Fe KB &% CoKo &K BMER. HMEIITS R Bence-Albee 7, &RHEH
88 ZAF FE#HITRE. 7Rt h PR RER S R4tk 1.
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3 EBRVYF

3.1 EARA

EaFEREA, SLEGERAYHIK, BT &R Bk ars Lo ER
PR ERRRLATE. BRPEZEEN, BEXTWHMNHIHA, K EELHER LR
PERREH, DERABSRMERREH. X 18/ RNNEZHMELEE, ANEHHE
0.5mm F 1.0mm HMIE, BEH 3 AR EZESHHA 1.6mm, 2.3mm 1 3.8mm, ¥
I AP FRBEARN. ERUEES R, ROKNE > 10um. XEFY (AR %) F
AR (39.4) . HHER (35.7) . MR (84) . &L H (7.2) MBHE (34), TEREFA
(4.3) . BRI (BERAFBEBESH)(0.4) . BEUA (0.7) MY (0.5) % KAENERS
i, PEY 20-60um, BEAFESH THRNP. BRLEVYPRNBHUAE, HELE
REHK —EERARK (< 400um B) KBPFITHEFHA, Kb eBANBHEk 2 40054
BRIk, MEBRET WD EER, KES2MARK.

MR (Fajssz07) MALEAR+2Y—, K Fa HIPHIRHERZ (PMD) % 3.1%;
KEH 54 MnO(0.18—0.60wt%), 8 KW/ WMPLA CaO FEM TR FEHBONR. K
Ca- AR A WHIEA M FEARL (Fs15.7-18.6Woos_1.7), B D& TiO,, Al,03 F1 MnO(I,
£ 1), X Fs § PMD % 4.0% X —1E&BEAPRETRLLOHSTEHY— 0K
(Fs¢.2—6.7Ena7.3_47.8Woss 5-46.5), IREH A TiO2 (0.45—0.49wt%), Al;03(0.54 wt%),
Cr;03 (0.82 wt%) H1 NayO (0.54—0.56 wt%). #HCAMARN Anios—1250132-8.1. FER
MPFEP A, TEAEAMAKAARNLFARS KM= RBNTHBER. BKA
% /> & Fe0(0.22—0.59 wt%) F1 NapO(0.50—0.53 wt%), A4S H & Mg(3.68—3.79 wt%),
NayO (3.02—3.16 wt%) F1 FeO(0.38—1.93 wt%). &L A ) Co EEEAF 0.40—0.65wt% S
B, T Ni 8848 LA (3.23—6.75wt%). HLFH Ni FBMBE (36.1—53.1 wt%), fif Co
FRH 005—017wt%. Xt 3 MURBRLA BB FRH@ERS T, Hb 24 (45A
12pm f 22 pm B) A¥—MRFTRLA (NI FES 5 A 49.6—51.1, 52.0—53.1wt%), 57
—AA M BRI, HERYAR 18um, H Ni FEMP I 36.1 wt% A% 2R
F 45.8 wt% (5 B8R AH4E) 1 40.0 wt% (5 RERR 1 AH4E).

3.2 RHEARA

HRANLFAE, B, HEWERSERBAHALL. Xt 35 BB BE K B 25
R, 31 AEE03I10mm Z[H, 4AMEEE 13—-1.6mm 2, KHEEFH 3 MK
SWERAMN. BROCWBELR, RANKAE > 10um. YRS SEAMBRAHED, F
By e (IR %) A (41.2) . HHER (34.4) . #HKA (7.0) . B SCA (8.9) F
gk (2.9), B RBRBEEA (4.1) . BRI BRAMBEBSF)05) . &85 (0.3) MAL
£ (06) & MEKAMPE (< 20um) AR PNTFREABRA. ERETYTRHEE, LE#
WA A 2 ECRIE L.

BA (Faiss—216) . 1 Ca ¥R (Fsie.4—18.7Woos_1.8) REMER (Fsas_ssEnss_as3-
Woyus.7_ar7) MLZL RS R R BA F B LEME (LE 1), Kb #sA Fa g PMD
A 2.3%, 1k Ca ¥ A Fs fH) PMD 34 2.6%. 26 M@K A KA H Ano.2—13.50r20-5.6, 7
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B —IBREA CaO(Ang 7O0r5.7), — & KO ¥: Anyi60r27s; ii%: AniyygO0rivg).
B A R E A 4 FeO (0.09—0.28 wt%) F1 NaoO (0.28—0.35 wt%) B¢ FE ] B A Hb i) Fiok:
B EIBS4EH & MgO (3.67—3.95 wt%), Na,O (3.01—3.29 wt %) 1 FeO (0.20—0.90 wt%),
H FeO S BRI TERBAF BB, 800K Co FRETE 0.39—0.55wt%h R, 5
EFBAEMY, B N FBAXY— (5.35—7.10wt%). RECARAMRAK NI FREMAKX
H] (19.9—51.4wt%), 35 Co & & (0.03—0.31 wt%) firiX (E 1). Xt 5 MRELUR B F

%1 XPUREMETRAERETHHFENERBRIELEE (Wth)
A 1t Ca ¥ FH ERA ¥4
n 89* 38# 30* 28% 11* B* g# 27" 21#
SiO, 39.540.1 39.240.2 56.840.1  56.3+0.1  54.640.2 66.3+0.1  65.540.3
38.6—40.3 37.9—40.0 56.0—57.4 55.4—56.9 54.0—55.0 53.3 54.3 65.4—66.9 63.3—67.(
TiOq 0.01£0.00 0.15+£0.03 0.15+£0.02  0.43+0.04 0.0240.01  0.0340.01
< 0.07 < 0.09 < 042 0.04—0.22 0.32—0.54 0.49 0.45 < 0.07 < 0.09
Al203 0.1740.03 0.17£0.02 0.6440.15 21.3+0.1  21.0+0.2
< 0.02 <0.04 0.05—0.43 0.06—0.38 0.46—1.34 0.54 0.54 20.8—22.0 20.1—21.}
Cra03 0.044+0.02 0.05%+0.01 0.69+0.03 n.d. n.d.
<0.16 < 0.04 < 0.22 <0.11 0.61—0.78 0.82 0.83
FeO 18.140.1  18.240.2  11.440.1  11.440.2  3.4140.40 0.3740.08  0.29+0.06
16.9—20.1 16.9—18.5 10.7—12.5 10.4—12.3 2.95—5.33 3.88 4.20 0.00—0.72 —0.52
MnO 0.374£0.02 0.3740.03 0.43+0.03 0.45+0.03 0.14+0.04 0.01£0.01  0.01£0.02
0.12—0.65 0.18—0.60 0.26—0.59 0.24—0.59 0.03—0.25 0.04 0.06 < 0.07 <0.16
MgO 41.940.1  41.840.2  30.240.1  30.0%0.2  16.4+0.2 0.0240.01  0.0240.01
40.6—43.1 40.5—43.4 29.4—30.8 29.4—31.1 15.5—16.8 16.4 16.7 <O0.10 < 0.05
CaO 0.01£0.01 0.01£0.00 0.6140.05 0.614+0.04 22.5+0.2 2.57+0.07 2.45+0.04
< 0.10 <0.06 0.41—0.89 0.39—0.86 21.7—23.0 22.5 22.1 2.17—2.98 2.27—2.5¢
NazO 0.01+£0.00 0.01+£0.01 0.01+0.01 0.01+0.01  0.56+0.07 9.81+0.09 9.53+0.17
< 0.08 < 0.05 —0.08 —0.06 0.43—0.83 0.56 0.54 9.35—10.3 8.80—10.:
K20 0.01£0.00 0.01+0.00 0.01+0.00 0.014£0.00 0.02+0.01 0.73+0.06  0.9910.07
<0.04 <0.04 < 0.04 < 0.058 <008 nd. 0.04 0.34—1.02 0.57—1.3¢
Fa/Fs/An 19.540.1  19.740.2  17.34£0.2 17.340.3  5.540.7 12.140.3  11.740.2
18.5—21.6 18.3—20.7 16.4—18.7 15.7—18.6 4.8—8.8 02 0.3 10.2—13.5 10.8—12.¢
En/Ab 81.5+0.2  81.5+0.3  47.6+0.4 83.840.5  82.6+0.5
79.9—82.3 80.4—83.5 45.5—48.3 97.4 97.4 81.9—86.2 79.4—84.
Wo/Or 1.240.1 1.240.1  46.940.4 4.140.4 5.7£0.5
0.8—1.8 0.8—1.7 45.7—47.7T 24 24 2.0—5.8 3.2—8.1
o XHUWREAE, ¥ EWBAE o SHAR (ERBREEMES T 1 AR REE) FEME +20;
ERFAHEARCTEET: nd BETFETERIGNE; ATFRIOMTHEBMEE 98—102wt%h 2 [E);

Fa/Fs/An: B#H K Fa, EF K Fs, RERM An; En/Ab: A En, SEA M Ab;

Wo/Or: BAH Wo, RKAH Qr
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Fig.1 Compositions of taenites (a) and kamacites (b) from both Guangmingshan and Zhuanghe meteorites
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Fig.2 Electron microprobe profile of a metal grain from the Guangmingshan meteorite

HErHEERMT, HRAEABM M BFRHLEH, H N FBEHPRELEAT (B 2).
BRIZER Ni FBE® (36.7wth) 89— EASL, Rt 4 MREARBH Ni 8BS BN

MR RARX.

Cw

EFRA KRN RS EB AN AREN, MAERHBESR, KEKAFREK,
HEKEAME Ca R AR T BRESHRHERAELBAPLN THRBOMEREH,
# Van Schmus-Wood 426454t 2 R4 B A HR A 5 B, ALk, FEABUAHRYY—
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KT WAL R, (A Fa {519 PMD % 3.1%, 4185 Fs i PMD % 4.0%), Ll B4
WA RIKH CaO A& (< 0.05wt%) FRERBIZBA KT YN FHREEFHERS, 5
EFREAXBFR—BN. EMBRARNERSEMKL A /B8R HHE (~11), LRk
FETYHHZAR, SFEMELAN Faff, IKCa LM Fs . &AM Co SBSY
W H BERNBRAEE CL Bk, RISEARERIS N Hs B, AEABRARL, %
AR ARRACGAREFEN, BFHCA MR BR/D, KA REEHRE TS, 815
B 5 HMKNMA. B—FH, XBRUREHT UAEARRERRAEY—, EhMsa
Fa {1 PMD % 2.3%, {i Ca ¥§7 Fs {1 PMD 3% 2.6%, ZHI WL 24 RS H G &
AN ARTEREENRRABEFT—EHME. LHLBRARNT OERARSERA
MARAME, REEERSBMEELE / BLUAHME (~15) KE. IWE 1 FEL
FREMEN, HERSHNAFAREMTEZASERNRAZSHER. BH, RINEEH
KL BRE RIS Hs 8.

B B R RO RERR 2R 0RE B B, SR ORI, WA P iE B4 3R BLR AT IR
Mk, HAKETEHREEVYHNARLAR, BUEEFSEMALD. HHKbpIEY
YA AT R, R RS AR BURAR ). 4R 8 Bk B A b AR R bR 1,
L4 FE T B (b AR RS 0 S2 4. 6B LU B A BR AR R R I B R AE A6, 1B L B
Wk, FEH b dHERIS A S1 4. -

BB T ERAET B, dy 3t i 600 A A0 ¥ A 04 22 4 s Hh I T BR R e
WA M RAEHRE < 500°C, XWX 2 MRAGHALH TREBHS IR ERB
BHRUARAR N KPR, BIRKESNY—MWNFRYA, KB TLBMHEE
400°C Wy 5e 4wt RN O fB A 26 44 BB A% 13 18, KB WL BRE ¥ ) 3 R AT
REFMEFESHETH Ni SBXF [ k18, 7 700—400°C FEE A KB HEEL K
10—100°C/Ma.

3 % X ®W
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PETROGRAPHIC AND MINERAL CHEMICAL
STUDY OF THE ZHUANGHE AND
GUANGMINGSHAN METEORITES

LIN Yangting® WANG Daode! LIU Jinyuan? Kimura Makoto?
WANG Zhiyan?
!(Guangzhou Institute of Geochemistry, The Chinese Academy of Sciences, 510640)
2(Dalian Museum of Natural History)

3(Faculty of Science, Ibaraki University, Japan)
Abstract

The Zhuanghe and Guangmingshan meteorites fell in 1976 and 1996, respec-
tively. Both of them fell in Zhuanghe city, Liaoning province, within a distance about
20km apart. These two meteorites are similar in texture, mineral modal composition
and mineral chemistry, and are classified as H5 chondrites. Their final equilibrium
temperatures are lower than 500°C according to the two-pyroxene thermometer.
Cooling rate of Guangmingshan in its asteroidal body is 10—100°C/Ma, based
on the correlation between the band width and composition of taenite; Zhuanghe
probably cooled slower, as indicated by common occurrence of tetrataenite. Guang-
mingshan was weakly shocked, showing only fracturing of silicates; it is classified
into S1 of shock grade. Undulant distinction of silicates is common in Zhuanghe,
and there are also fine-grained impact-induced melt veins, suggesting a shock grade
of S2.

Key words Meteorite, Classification, Shock, Metamorphism
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