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Abstract Petrography , mineral chemistry and bulk composition of Heyetang meteorite falling in China have been studied. The
Heyetang meteorite has typical chondritic texture, with 80vol% chondrules, 5vol% metal and 15vol% matrix. Chondrules are very
sharply defined. The matrix is opaque, no recrystallization. Mineral compositions in molecular percent are: olivine, Fa, 4 5, , (PMD =
51) ; low-Ca pyroxene, Fs, ¢, , (PMD =88) ,Wo, ;55 ;3 (PMD =103). The chemical-petrographic type of Heyetang is presented an
ordinary chondrite (OC) of unequilibrated 3 type. It indicates a L group feature with total content of Fe-Ni metal and troilite is as low
as 5vol% in whole meteorite, and average Co is 0.62% (PMD =20) in Kamacite. Bulk compositions suggest that the lithophile
elements and siderophile elements are also consistent with the average contents in L group of OC. The subclassification of Heyetang
meteorite is a L.3. 4. The stage of shock metamorphism is S2, and the weathering grade is W1. Some olivine grain show zonal texture
with the higher Fe contents in rim than that in core. The compositions show a large variation between chondrules, matrix and
mesostasis, which indicate the different material source of these components.
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It is an almost complete rounded stone covered by a dull-black fusion

The hand specimen of Heyetang meteorite

crust. It is clearly to see the chondrules and metal grains in the cut
surface
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Fig.2 Modal compositions of Heyetang meteorite

(a) the back-scattered-electron image ( BSE) of a thin section, magnified 40 times; (b) column chart showing chondrule diameter and numbers in a

thin section; (c¢) graph of reflecting microscope. The opaque minerals are granular and veinlet with white ( Fe-Ni metal) or yellowish ( troilite)
colour, which distribute around chondrules or in small joint surfaces and cracks. A very few of them were oxidized to yield limonite; (d) The BSE

image. Central section marked by white dash line is matrix, which is composed of cryptocrystalline minerals and feldspathic glass, include olivine,

pyroxene, Fe-Ni metal and FeS. Chondrite consists of large crystal of olivine and pyroxene. CH-chondrule; Opa. -opaque minerals; Fe-Ni-Fe-Ni

alloy; FeS-trolite, Lim-limonite ; Ol-olivine; Px-pyroxene
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meteorite

BSE images of chondrule diversity in Heyetang

(a) porphyritic olivine chondrule (PO); (b) porphyritic olivine-
pyroxene chondrule (POP) ; (c) radial pyroxene chondrule ( RP) ;
(d) barred olivine chondrule ( BO); (e) cryptocrystalline
chondrule (C); (f) compound chondrule (CC); (g) granular
olivine chondrule (GO) ; (h) metal-sulfide chondrule
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F1 HKHNARREEBRETPUERSBFRANVELE R (w1% )
Table 1  Silicate mineral analyses by electron probe microanalysis (wt% )
Mineral ~ Grain  CH type Sub-type SiO, TiO, AlLO;  Cr,04 FeO MnO MgO CaO Na, O K,0 Total
1 PO 42.5  0.06 025 0.04 0.47 nd 562 054 nd nd  100.0
2 PO 44.2  0.08 0.18 0.08 0.41 nd 562 050 0.03 nd 1016
3 GO 40.7  0.02  0.02 0.04 7.14 0.08 51.6 0.02 nd 0.0  99.6
4 GO 40.5 n.d. 0.03 0.12 7.88 0.10 50.5 0.0 0.02 n.d 99.1
5 GO 40.1 0.08 0.21 0.23 892 0.06 50.6 0.05 0.17 0.1  100.6
6 GO 42.6 0.04 0.0l 0.09 137 031 46.6 0.0l nd 0.0l  103.3
7 POP 42.3  0.09 0.39 0.19 455 0.12 52.8 0.48 0.08 0.0l  101.0
8 POP Itype 42.0 0.0 nd  0.10 575 0.47 51.6 0.10 0.04 0.02  100.0
9 POP 41.4 0.02 0.08 0.20 2.20 0.0l 555 0.10 0.03 0.0l  99.5
10  POP 41.3  0.08 0.07 0.20 522 0.07 52.7 0.27 0.03 n.d 99.9
11 POP 39.8 n.d. 0.08 0.15 538 0.10 527 0.17 nd 0.0l 98.4
ol 12 POP 40.4  n.d. 0.0l  0.03 3.78 0.09 537 0.13 0.0l n.d 98.2
13 PO 42.2  0.03 0.16 0.08 2.43 0.07 545 0.33 0.0 0.0l  99.8
14 PO 4.0 nd 003 nd 273 0.06 542 0.17 nd n. d. 99.3
15 PO 41.6 0.09 0.17 0.14 1.71 0.08 552 0.4 nd  0.02  99.4
16 POP 37.8  0.03  0.01 0.08 30.4 031 326 0.17 nd nd  101.4
17 POP 39.8  0.07 0.20 0.64 12.1  0.29 47.3  0.02 0.08 0.07  100.6
18 PO 41.1  nd. 0.02 0.20 10.2 0.24 49.0 0.06 0.05 n.d.  100.8
19 PO 39.0 n.d. 0.01 0.03 18.3  0.47 421  0.09 0.07 n.d  100.0
20 pop UYPC 410 007 001 046 1.1 038 42.0 0.47 013 007 9.9
21 POP 40.8 w.d. 0.02 nd 148 079 437 0.17  0.02  0.02  100.3
2 PO 38.8 n.d. 0.02  0.09 20.2 0.338 40.4 0.10 0.0l  0.01  100.0
23 PO 40.9 n.d.  nd 023 106 0.31 481 0.05 0.02 n.d  100.2
Fa 254k [X[i1] 0. 41 ~34. 1; Fa SF-34{E 17. 8; PMD 51
1 cC 57.3  0.02 0.21 0.47 2.33 0.05 380 0.10 0.08 0.0  98.5
2 cC 58.7 0.0l 0.20 0.50 1.56 0.05 384 0.11 0.0l n.d 99.5
3 POP 57.3 0.08 0.37 0.79 3.63 0.38 354 0.78 0.24 0.09  99.1
4 POP 57.7  0.09 0.27 0.69 3.99 0.43 359  0.44 0.08 0.04  99.6
s pop Y 575 008 052 057 138 013 381 020 nd 00l 985
P 6 POP 59.0 0.06 0.47 0.52 1.27 0.09 37.8 0.28 n.d. 0.0l 99.5
7 POP 58.1 0.07 0.33 0.64 6.64 0.5 332  0.40 0.05 0.03  100.0
8 POP 57.7  0.08 0.27 0.69 5.99 0.40 34.4 0.32  0.06 0.0l  99.9
9 C Mipe 55.8 0.09 1.51 0.97 157 0.72 22.4 1.41 0.96 0.33  99.9
Fs SEH{H 10. 75 PMD 88; Wo SEI9{H 0.90; PMD 103; En SEXJ{H 91.7; PMD 9. 65
R 33.8 0.1 2.4 0.2 354 0.3 245 1.0 0.8 0.4 99.0
ol IR ORRBLLEEGE o 0.1 0.6 41.8 0.6 20.0 0.3 0.1 nd 99.1
N o 54.1 0.04 0.25 0.17 150 0.18 28.2 0.52 0.09 0.0l 98.7
P IR LE 545 0.10 1.42 0.22 157 0.85 23.2 1.82 0.70  0.07  98.5
R 58.5 1.1 221 0.6 1.7 0.0 0.2 0.0 10.3 4.8 99.3
KOFE R P18 50.4 1.0 21.3 0.5 1.1 0.1 7.0 14.8 3.0 0.2 99.4
] 69.1 0.6 15.8 0.1 1.7 0.1 3.0 1.6 7.5 0.1 99.5

7 Fa-H#s A1 HF Fe 5 & (mol% ) ,Fa = [ Fe/(Fe + Mg) | x 100; Fs-# 7 H Fe 5 & (mol% ) ,Fs = [ Fe/(Fe + Mg) | x 100; En-#% f7 Hf Mg & &
(mol% ) ,En = [ Mg/ (Fe + Mg + Ca) | x 100 ; Wo-#% 41 H Ca & (mol% ) ,Wo = [ Ca/(Fe + Mg + Ca) | x 100; PMD = 454 22/ F ) {E x 100% .
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Table 2 Kamacite, taenite, and troilite analyses by electron probe microanalysis (wt% )
Mineral i Cu Fe S Co P Cr Ni Total n
S 0.01 64.0 35.78 0.03 n. d. 0.03 0.04 99.9
P 4k min n.d. 62.3 32.60 n.d. n. d. n.d. n.d. 17
max 0.08 67.3 37.46 0.09 0.02 0.12 0.13
S 0.01 94.4 0.05 0.62 n. d. 0.16 4.63 99.9
min n. d. 92.1 n. d. 0.32 n. d. n. d. 2.74
REr 38
et max 0.07 96.3 1.54 0.86 0.03 1.20 6.36
PMD 1.11 20.1 22.4
S 0.16 57.1 0.01 0.13 0.01 0.07 42.5 100
ByrH min 0.03 47.0 n. d. 0.06 n. d. n. d. 27.8 28
max 0.23 71.6 0.03 0.37 0.03 0.54 52.7
40
a AhrH-4EE
i LUV R /s |
20
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Fig.4 The precision and accuracy of analyses in this study

Solid circles are RSD( % ) from two times measurement results of Heyetang meleorite in this study, open triangles are that of Zhaodong meteorite from

this study and published data (Wang et al. , 1993 ; Liu et al. , 1998)
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Ca0 ( ~0.47% ) ,Na,0 ( ~0.22% )F1 K, O( ~0.05% ), ¥k
LA FIREA RN ) K 2 0 8 Mg AR W) BRRL
HEBARLA ) T AH B, Fe £ 4t ik w55 T OB 45 S0
UL, BROREE] B ) Th AR AT ) Fe AT Ca F it W] Sk 5 T35k
R ORI I R B 5 BRI I R R Y 22 5. AR
FITE BR P A A B B R A AL O, .CaO \Na, O i1 K, 0
Fa(ER 1),

BRI NI 8N 2.74% ~ 6.36% , Co & & N
0.32% ~0.86% ,PMD Jy20. 1, #2404 % Ni &K 27. 8%
~52.7% , -3 42.5% ,Co 35 0.13% ,Cu F-15 0. 16% , [
gk Fe 1S iy & LA TCARAL,, YA 64. 0% FI
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Table 3 Bulk chemical compositions of Heyetang meteorite
(major elements; wi% ; trace elements; x10°°)

fap -y HEZR (14)
HiIX

Beg, UM fERRSE S RSD O Ak 5% ICP- RSD
-l 2 (%) WE @Y MSY (%)

Si0, 41.4 41.8 0.6 41.4  40.0 2.3
Al, 05 2.17 2.16 0.3 2,32 2.25 2.3
TiO, 0. 10 0. 09 1.2 0.10
Ca0 1.63 1.62 0.8 1.70  1.72 0.8
Fe, 05 31.3 31.2 0.3 29.9 321 5.2
MgO 23.3 23.1 0.9 24.3  24.8 1.6
MnO 0.29 0.29 1.2 0.32  0.32 0.7
Na, O 0. 66 0. 66 0.5 0.86 0.95 6.8
P,05 0.25 0.25 0.0 0.21
K,0 0. 08 0. 08 1.4 0.11  0.10 3.7
Cr, 0,4 0.52 0.51 1.0 0.54 0.58 5.1
Ni(wt% ) 1.24 1.34 5.8 1.23  1.27 2.5
Se 7.31 7.49 1.8 8.10 8.22 1.0
\ 61.30 62.8 1.7 69.6 73.0 3.4
Co 542 549 0.9 562 566 0.6
Zn 54.5 54.3 0.2 60.4  61.0 0.7
Ga 5.57 5.54 0.3 5.97 5.70 3.2
Cu 74.2 76.8 2.4 80.8
Ge 10.1 10.2 1.1 12. 4
Rb 2.23 2.20 1.1 3.77
Sr 9.28 9.34 0.5 9.98
Y 2.05 2.06 0.4 2.24
Zr 10. 6 10.6 0.2 10.9
Nb 0.41 0.43 3.9 0.45
Cs 0.13 0.13 1.1 0.41
Ba 5.10 5.09 0.1 5.89
Hf 0.14 0.14 0.5 0.15
La 0.29 0.30 2.4 0.31 0.03 0.37 13.8
Ce 0.78 0.78 0.1 0.82 1.03 15.5
Pr 0.12 0.12 2.4 0.13 0.15 11.1
Nd 0.58 0. 60 2.4 0. 63 0.72 9.7
Sm 0.19 0.20 4.4 0.21 0.21 0.24 8.2
Eu 0.07 0.07 3.2 0.08 0.08 0.09 1I1.1
Gd 0.24 0.25 3.1 0.28 0.33 11.7
Th 0. 04 0.05 4.7 0. 05 0.06 6.7
Dy 0.31 0.32 2.5 0.36 0.39 5.9
Ho 0.07 0.07 2.0 0.08 0.09 6.2
Er 0.20 0.21 0.7 0.23 0.26 8.7
Tm 0.03 0.03 2.2 0.03 0.04 7.5
Yb 0.20 0.21 1.4 0.23  0.21 0.26 9.6
Lu 0.03 0.03 0.0 0.03 0.03 0.04 9.4

T BT R & b h ICP-AES JIIE , (it To 3R 35 4ty 1CP-MS 5 5
Si0, & PR AT RAER . a) FIEMEAF(1993) S 5L 2 BT
25 b) Liuet al. (1998), ICP-MS 4347455 . RSD(% ) = (ARl
Z2/ M) x 100, £ 3B RSD (% ) S TR Y 22 {8, 6 AR 32 BT
O RSD( % ) AN AE 5 E 3B A4 (1993 ) 45 vh 116 Ak 3 #7
AL, HEAR B TR RSD(% ) WA WIME S Liv er al. (1998)
ICP-MS 34 - LA . . d. AR TR INZE
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35.8% ,Ni & <0.13%,

5 FEREICHRADK

A EMEITTR SRR 3. TR AR E R E
PRI B2 B2 aod i, 68 77 I 8 A0F 0 5310 P O BBURRE I €
PRI AE S5 51 T A I 7 JC 3R RSD ORI bl 22 ) 45/ T
6% o HEARRO R ESC RS h IS A AR (B E
4§, 1993) —E(, RSD /N T 7%, it ST R M E 45 R Liu et
al. (1998) IM5E 45 R —E,RSD /NF 16% , FHIA Y& 3 |
AT BN BEMMERR R AT 52 o 05 22 X0 EL LI 4

6 Ry

6.1 BA.FYEMSELFHEBMLRKS

&4 Van Schmus and Wood (1967 ) & ! (i) & 4 “+-fb 2
TYESR R BRI AR 43 6 AN E A ERAL(1-6 BY) L 4y
SR F Ak 2 7 i, 25 6 T 45 RN A 3R R B 0 AR Ak
Kerridge and Matthews (1988) 7E I ELml B H b4k 7 4~&
AEARY, B H 32 AR FVER 2 SR B R 4323 ARLLATR 2-1 A
KA AR AR BE RS KT 3G, 1 B T LT 58 K ik
A5 53 BIL | 4-7 RUPAE B AL R ) R 4 AR EE R
7 BB 22 7 22 B Be i S R, BRORL A RS B ) B 5E 4 T 4
fi, LG AN B BRORL A8 5, HLAR AR BROKEL , K A7 UKL > 100pm,
TSR A P CaO > 1% ;3 T3 38 BORE 5147 2 8 52K
PR R AR B D I R IR S A . RIS HF 4,8 7
R 6 BUMIE A AR L RS AFKR

Ao P 3 B Ay v BRORE 54 HE AR, BRORE 3 FLIE M, B BTN i
Y, BRORL 5 AR TR L 80% , 43 B RIBRALH) 5% , HEST 15% o BRkL
KL, HREI/N0.2 ~ 1. 6mm R4, L)L 0. Smm B A2 BRORL Ny
FLPEEARA 0.53mm ([ 2b) , BRORL o475 4 DUKES 5
RN WSS R TR R IE MEE AR . BRI PR A R
YRR KA B o, Bk K1, BREUA MR SO #A
B, 0PN T AR B A7 Fag 450, (PMD =51) K45
HEAT Fs) o7, (PMD = 88) 5 A J5U i 5 BORL, 2k 807 VBR AL
A BB ER A B, BR S Ni fem & 5k 52. 7%, B
B Ni P35 50 0.04% o XL 4 5 A %K 5y 5
B, AR A A R AR S Sy 3 B A P A A A A G ROk
£ o

& B MG AL AR FE 43 L FnEoR: T 34 B2 AT
TBRRLBR A 195 4143 262 %, #i Scott and Krot (2007) %t
T, R (H) AR (L) AIRER AR & 8 B (LL) % 58 2ROk
B ) J AR AL ) 25 kP 243 0 2 8vol% , 3vol% FiI
1. 5vol% ,BRRIEH H A% 43 5124 0. 3mm (0. 5Smm A1 0. 6mm , fif
35 B e A 2 AR (4 AR AL ) &5 3t Svol% , BRORLF- 1
HAZRN 0. 53mm) BHET LAY,
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x4 BAEERRSHSE(IFE Kerridge and Matthews, 1988 )
Table 4  Definitions of petrologic types ( after Kerridge and Matthews, 1988)
HAYTY
HHAE Tog S B A1
1 2 3 4 5 6
OB A7 FRE A7 21 K - Fa-PMD = 50.9% |
o PMD >5% PMD <5% |1 P PMD 78, 9%
) o FRE o
RS £7 45 HRbE A £ w7 RS
>20% <20%
TIREKAMEERE T <2pm grains | <50pm grains| >50pm grains | Jo
A R R AR I S F A VN
SRR (P IATIRIGIN: TR g | R
4 o e 7 N
SR HI(N B A ) S20% JIEAR | 200, g usartim A oL AR RSN
RN s 52.7%
WAL (3 Ni & &) >0.5% <0.5% 14 0. 04%
He R EE Y JEERRL BRI ST M BoR G B | BRIl B ‘Iﬁi*ﬁﬁﬁﬂ? BRI S5 B
FE IR LA LFRMRL, ANFEW] | LT A B ] NEW | Y NiEW
80 . —— :
: (a) r |—‘ (b) / /_////
o L 0.104 /
60 - A e & / ; L /
—~ N
S 40 b e % éﬁ § /\/ \{@ A
X T 0.08 1 2R .
= i : ﬁ.= LL 2 b N ‘\ /;\ /
2 . ? o s Mo
o { o861 = :
1 - A
= | B //,/0'05 / ]
: | 0.06- / /,/ _ OOA/ .
] i iy
01— T L B B B B R , T / T T
0 5 10 15 20 1.2 1.4 1.6
Co(x1012) Fe/Mg

K5 Co, Ni 7EBREUA N4 F Y S ARAE

(a) P A S0 [R5 R A U 5 Bk ST HR Co T Ni f5 i, &4 HL L AT LL KIS ER S04k 5% 40 2k, X159 38051 A Rubin (1988) 5 (b) {1k
BRAE B ERRIB A Ni/Mg-Fe/Mg 34 €5 H Jarosewich and Dodd (1981) , R84 NisFe Lt . fif -3 5 2 R B dta #4754 L S N

Fig.5 Co and Ni contents in kamacite and whole rock

(a) solid circles are the Co and Ni contents in kamacite from Heyetang meteorite in this study. The solid and dot line is the boundary of H, L and LL
from Rubin (1988); (b) plot of Ni/Mg vs. Fe/Mg in iron-poor ordinary after Jarosewich and Dodd (1981). Lines of constant Ni/Fe are shown in
the plot. Both data of Heyetang and Zhaodong meteorites are fallen in L field

BB UA AR RS 0 AL N 4 e SR IR AR T AL, N
[FIZERUBRAL A T Y B A= B R G AR b, 5 Bk
RBA I — D EESRSHCEN A AR, B 5% M
B, Fe L FeO ML= H T REBRER EALYI N, FILL Fe**
o Fe' P2 TR AR R ALY Y o M Bk B A7 BE i H—L
—LL A LA, ik F ik e i) S ALkt il b 2 38, &8
R0 R AR T T 8D, f Fe-Ni 4xJ&@ th Fe 54511 Ni J Co
AR E A, T Co R SEFREER AN . Bk, Hedi A A4S
WA H A B Fe F it Y Fa Fs Af /E & Z 5 R B4
1998; Burke, 1986;

( Brearley and Jones, Kerridge and

Matthews, 1988 ; Larimer and Wasson, 1988 ; Sears and Dodd,
1988 ; Van Schmus and Wood, 1967; Wasson, 1985) , %} T-#i{
M ARESHEAT ) Fa/ Fs (B A T HE 53 FU0E BT 25 PR i 4 A2
PRTTASRERE ] Fa/ Fs (ELAR 70 2 MHE O Al 1185 B B £, 4
JErh Co it M ATV B BANFE SR, i M B A0 Al
RS AR AT, B A FNNE AT 1Y) Fa/Fs A2 400 BIR, i T 80(E
SYHEL ASBEAE N A AR , Firill 38 ke ik Co &5
TWHITE 3.2 ~8. 6g/mg, V- HMH A 6. 2¢/mg (F£2), 8l T H
AL FEEE BB AT Y Co & VI (H: 4.4 ~5.2g/mg, L:
6.7 ~8.9g/mg) N, ZkEU A1 Ni & AN — D25, AR
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1 @ (b)
1.2 E - - S
o 1000 pEgs o ©
& o
£ 0] 800 \. H
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= 0.8+ g , &R
T T 6004 HHEBAH S
2 S \\‘% L
iz 400+ 0O o
4T 0.4+ o
R | —e—Heyetang ‘\ 200 0 LL
e Zhandans b
A LA.I“UUUIIE H
T T T T T 0 T : . : .
Ni  Co Fe Ga  7n 0 20 40 60 80 100 120
PR/ SIS Re (x10)
&6 faf M5B A SRR TR A

(a) CI-Mg XUARMEALS 2R BRI L . AU E frf - W A7 R AR A (L4 ) SRR TR /A FFIE 5 H3, L3 1 LL3 AU P (8 ( £ E 1
85,1993) Xf L, 5 13 RURMEFEA —H; (b) T BORIBA Re, Os &80 BB R L, #dla 5| B 2 &R ICHK (Chen er al. , 1998;
Horan et al. , 2009 ; Morgan and Lovering, 1967 ; Poirier et al. , 2004 ; Walker et al. , 2002 ; FiEfE4E, 1993 ; S EFEEE, 2007 ). fap 3 54 A

B R MO BE 20 B LT LRI oT

Fig. 6  Siderophile element abundances of Heyetang meteorite

(a) magnesium- and Cl-normalized bulk siderophile element abundances of the H3, L3 and LL3 after Wang et al. (1993). Data of Heyetang and

Zhaodong meteorites in this study are agree with that of L3 type. (b) Re and Os content of ordinary chondrites shows significance on classification after
published data (Chen et al. , 1998 ; Horan et al. , 2009 ; Morgan and Lovering, 1967 ; Poirier et al. , 2004 ; Walker et al. , 2002 ; Wang et al. , 1993
and Zhi et al. , 2007 ). The values of Heyetang and Zhaodong meteorite are at opposite ends of L group

VT L 26 2 R 43, 38 Nk ara H Ni I B 7E 27.4 ~
63. 6g/mg, X5y 46. 3g/mg, B 55 T L Fl LL BI3% 3 Bk
REBRATHY Ni 5 B (L 52 ~71lg/mg, LL: 13 ~ 69g/mg)
(Rubin, 1988) ([ 5a) . {RIEMTIHERA 45 b2 4, 3L
Mg/Si., Ca/Si Hil Fe/Si JE T HL 4> 51 0.92.0. 046 Fi1 0. 62,
Kerridge and Matthews (1988) 224113 H @ BRI A4 0 &
SEHIME Me/Si JEFH 4N 0.96 (H) .0.93 (L) .0.94
(LL), Ca/Si JEFH4 L H 0.05 (H) .0.046 (L) . 0.049
(LL), Fe/Si JE FH 4>t 2 0.81 (H).0.57 (L).0.52
(LL) , 5Z X1, far S B A v DL =R R 3 4 Lh 4R
L ARUESEBRORL B AT o ARHE 425 043, o I 3 B3 A R X LU R 5
IR (14) B Ni/Mg il Fe/Mg WETET L B H, Hi%
£ 0. 06 Ni/Fe H{EHZE (K 5b)

JCR AARF R SRR geE T e m BAE A i
W, 50 RIS, m SR A ROt E N, Co, Fe,
Ga il Zn (& 40 55 13 RIB A AR — 2, Ni o0 R B 3w
a1, A A2 (19 5] — 1A BRI ORYOTR 5 13 BEA
N5ELV) A (K 6a) , A —EESE, Re-0s F IS L #if
TE BRI AT — B (& 6b) o Z5 B FTIAR, far i35 B A LE 540
A =gl b 35 13 B ok AT — 3.

6.2 fRHERA LA XS

3 BUBRORE B AT SR 32 852 A8 SR FE AR 10 e A A 2R 1
TEA )27 LR B /M SRR B o JSUR R 1, DR O 3
BRI R LU E TR B -7 1 P e, o md = A i 2

BRBLIA " o 3 BUBRORE WF7 1) 728 Jo 50 B v FET AR 5, 25T 3
R A B SR Y B RR 28 5 , W2 R 43 X M5 ) o
SRR B AR R A . BT, EZEXEE IR AT (0C)
CV3 H1 CO3 BB A #EAT 126443, OC 1y 3 B (4%
H3 L3 F1 LL3) W 254> EZEAK Y ( Sears and Dodd, 1988 ) F)
SR, L BT A FE 45 AT 43 50 FeO AR 4225 LU ] MRS
fith Fa fgRac b Co 1y PMD B DL K VBRI (TL) K¢
HA 428 3.0 ~3.9 45 10 A2, CV3 9 28 X1 41K 4
(Guimon et al. , 1995 ) {y X 7> Z 0, WHEHE A7 B9 Fa A1 PMD
{BL BRI N 5o B ALK & SRR LRI 23 3.0 ~
3.3 %4 M, CO3 (132K 43 &2 BR Scott and Jones
(1990) WIS H  ARIEHOE A L e BORk 80FA i 1 o0 & i 2%
KA 732 3.0 ~ 3.7 45 8 A, Mz, Bk H] 19 2 5
HEE R E T WS 0 I, AR S 4T 4 v B AN e TR
I AT HEATRE B R 53

P Sears and Hasan (1987) Sears and Dodd (1988) ff
3R OC RN 80 (32 5) , i M 3 B3 A ot o 245 & e AR
( <20vol% ) , % I3 H 3. 35 BiAk ¥ Ni -2 5 & 0. 04%
<0.5% R =3. 2 MM A7 Fa ) PMD 51 (n=23),
KRS <3. 45880 5 Co 1) PMD 2 20 (n=38) , % i 7
Feh 3.2 B BRGCA Y NI g PMD 4 22 (0 =38) , X R 28
H<3. 1AL, L85 5 TS, M PR & K S BE T
3.2 ~3.4 Z[d],

Scott et al. (1994)%F%F LL3 IR £ T A BIBRKLAN 1T A
TUERRE PR 1 CaO F1 FeO &8 XU T 25843 .
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Table 5 Subclassification of type 3 chondrites
K B By PMD
] 2 (vol% ) Ni P-4 & i (%) Fa (Bt £1) HYT  Co(kEUf1) HYT  Ni(gk&efi) HYT
3.0 <10 >0.5 >50 >26.3 >17
3.1 10 ~20 >0.5 >50 21.3~26.3 >17 22.4
3.2 10 ~20 <20% <0.5 0. 04% >50 50.9 16.3~21.3 20. 1 10 ~17
3.3 10 ~20 <0.5 >50 12.5~16.3 10 ~17
3.4 ~20 <0.5 >50 10.0 ~12.5 6 ~10
3.5 ~50 <0.5 41 ~50 7.5~10.0 6~10
3.6 >60 <0.5 31 ~40 6.3~7.5 2.5~6
3.7 >60 <0.5 21 ~30 3.1~6.3 2.5~6
3.8 >60 <0.5 11 ~20 1.9~3.1 <2.5
3.9 > 60 <0.5 5~10 <l.5~1.9 <2.5

WK Z%05] H Sears and Dodd (1988 ) fil Sears and Hasan (1987)

Fa(mol%)
20

FeO(%)

K7 BIR0 502 B (4iE Scott et al. , 1994)

F SO A5 R FeO-CaO B3, %3 0455 Fa-CaO B3

Fig. 7 Schematic plot for subclassification ( after Scott et
al. , 1994)

Solid circle and square are data of FeO vs. CaO, open circle of
square are data of Fa vs. CaO

I A BBk J2 16 5% FeO AU A1 BB (40 PO 2 BO), I A
BIBRRLZTE & FeO MMMk, 13 5 LL3 SO 7ER ¥)4H
JEHT, I, A SCAE T Scott e al. (1994) LL3 4[5 47 114
MEZERN 43 T vk, Ry I 3 A T e 28 R Ok Hh RO A 1
CaO F FeO & HEPEATHGE (8 7) o S5 RFR], AU & Kbl
BIn VR AL 2680 43 B b, HAE 47 0 T 3.0 ~ 3.4 X,
B 55 FAE 2 2%, 254 Sears and Hasan (1987) | Sears and
Dodd (1988 ) %] 43 ¥ 2 ¥, 5 far it I 53 A7 30 26 &) 43 Ay
13.4 %,

6.3 METRMARLEE

TE A 63 S5 WAL A i 30 B T R, A A LA A
TG 3, RS AT DU AR PRI ' , BEOEA FORE A 7 1 U g
L, Tohii ko LA bR 5 WA i 35 B Ay 38 2 e o A R ARG
55 4K Stoeffler et al. (1991) 1, vl W HA 43 S2 B,

W37 I 7 S5 232 245 Fh B B0 A2 1 R A T, SRR A

FH -5 B b B AR A (B9 1) B 4 AR B 4 R/ Nk A
KA, XL M fe 22 ] G B £1 70 2 AR 2%, AL Y
A 7N B T P T 52 B SR AR S, XA T A A B
S ) AR A7 9 e v R A AR B SO W B T
SEAT OO R, S E BT ALY TG B A, B B
W S T Ak, E A 2 5 R B 5% ~10% (14
2¢)  FEAD A KALFE LA, MK HE Wlotzka (1993) Biif1 XL
TR o33k, AR LA R B s SO WL B

7 A A FI e A LT 45 ]
A AEAFAIE

oy BT SRR C K Fe, Co, Ni 28 Mg-CI BUbp {44
JEME N ~0. 8(&] 6a) IR T H i m T LL i, 5 H 2R
FERERE— 3, SRR A METCH Ga Al Zn R FRAIG, B2 1
TR, Re A1 Os 1935 500 A (o B ( [&] 6b) F W {3
BT B B ) T B LR ) E O 80 L. SR A
JER W A, 5 FIEREFIFR K S (1991) XF 69 > i Bk
KR LA LL R A0 R B AE—E (5] 8a) K, Na
W AR o A LT RO KR (1 8b) B HE A 173 A1
—E A WA Eu 557 A G = ) Lu o

AT PN B OB PN RS RTERORE I B 1) 240 4L AR 23 ) B )
B B AR A SR ECIL A BUBRRE b 43 A IR 43 A
R RIS A BRE R A T ) TR 7 , 35 T A R B L
TR, ) T2 W AL, S5 R, i O O R 0, Fe 35
TN, Mg S5 BERREAR, Cr 5 5 7 A0 de ey, 10 0 70 e e A1
(1 8c)

I A BUBORE R A ) 0RO 550 24— , LB B A1
BRI A7 3, I [ — BRORE AR ] 507 A ORG A7 )
RLHEATINAE , S5 SRR W], TERRORL AR 25 (]G R A, ) A0k 1
OrIRE AR AE A fr AT 8d AT UL BRI T8 1K B A R B
Z T BRI LI UL LI Fe TH Al Mg FEIRE 32,
WG Cr S Fe L — ., SERRLNE YIHHLL,
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Fig.8 Lithophile element abundances of Heyetang meteorite

(a) magnesium- and Cl-nomalized bulk lithophile element abundances of Heyetang meteorite. Solid symbols are the data in this study, and hollow
symbols are mean value of H3, L3 and LL3 after Wang and Chen (1991). Open triangle-H group, open square- LL group, open circle-L group; (b)
magnesium- and CI-normalized bulk REE element abundances of Heyetang meteorite; (c¢) composition vary in olivine phynocryst of I PO chondrule
from rim to core; (d) compositions of olivine grain in GO chondrule of I type vary from chondrule centre to rim; (e) the compositions of fine-grain

olivine are related to the distance from chondrule
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W BAT . Fa RSO A 2301 FeO RN, — LEBRAE 1 BE
RS AT 4 A0 BBl I 5 5 Si0, BERE X S 5 BRoRL 4 A
— R RBLT SVERE AL A R R BRI E SiO, 3 3% AT RE AT
S TR AL 5 B AR R R R AT I 25 SR .
SRR PSRRI, TR PO BRA H el 2445 T 1
8,10 BO BRALAN T 8 PO Bokr Hedi £y 2R MIASHA 5

BERFORE SO f8CA 9% B o0 B M SR A
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