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Table 1. Mean chemical compositions of Antarctic chondrites and non-antarctic meteorites
LI LLM Lt L(» H( HM cla c1 oMz cv3h E(® Euct”
Si0, 39.30 40. 60 38.67 39.72 35.16 35.60 22.69 28.97 34.00 33.66 48.56
TiO, 0.11 0.13 0.10 0.12 0. 08 0.12 0.15 0.07 0.13 0.16 0.10 0.74
Al, Oy 2.63 2.24 2.45 2.25 2.29 2.14 2. 84 1.70 2.17 3.22 2.48 12. 45
Fe, 0, 1.02 0.75 3.25 6. 08 13.55 1.33
FeO 18. 31 17.39 14.75 14. 46 10. 67 10. 30 16. 49 4.63 22.14 26. 83 6. 86 19.07
MnO 0.32 0.35 0.32 0.34 0.28 0.31 0.23 0.21 0.25 0.19 0.27 0.45
MgO 25.62 25.22 25.31 24.73 23.61 23.26 22.15 15. 87 19. 88 24.58 18.20 7.12
Ca0 1.82 1.92 1.79 1.85 1.62 1.74 2.04 1.36 1.89 2.62 1.15 10. 33
Na, O 0.92 0.95 0. 87 0.95 0.74 0. 86 0.37 0.76 0.43 0.49 0. 69 0.29
K,0 0.11 0.10 0.09 0.11 0.08 0.09 0. 05 0. 06 0. 06 0. 05 0. 06 0.03
H,0(9 0.18 0.20 0.09 0.37 0.22 0.12 2.04 6.10 1.67 0.10 0.96 0.08
H,0( +) 0.53 0.51 0.30 0.09 0.87 0.32 6. 88 10. 80 8.73 0.15 4.13 0.30
P, 05 0.26 0.22 0.26 0.22 0.23 0.27 0.26 0.22 0.25 0.31 0.05
Cr, O5 0. 49 0.54 0.49 0.53 0.42 0.52 0. 47 0.32 0.50 0.38 0.36
FeS 5.96 5.79 6. 47 5.76 5.92 5.43 7. 44 9.08 5.76 4.05 13.93 0.14
Fe 1.88 6.33 13. 40 3.01 13. 86
Fe 20. 60 22.4 27.7 24. 80 28.97
Fe® 2.44 7.03 15.98 0.16 0.14 0.16 0.13
Ni 1.07 1.24 1.74 0.29 0.29 0.01
Co 0.05 0.06 0.08 0.01 0.00
C 0.22 0.12 0.11 2.80 1.82 0.43 0. 00
S 0.10
NiO 1.33 1.71
CoO 0. 08 0. 08
CoS 0.08
NiS 1.72
S0, 5.63 .59
Co, .50 0.78
99.92 99.99 99.99 98. 86 99. 82 99. 84 100. 07
> Fe 19. 63 21.93 27.45 18. 85 21. 64 23.60 15. 04
Ca/Al 1. 16 1. 12 1. 11 1. 08 1.18 1. 10 1. 12
Mg/Si 0. 80 0. 80 0.82 0.90 0.89 0.93 0.19
Al/Si 0. 062 0. 064 0. 006 0. 085 0. 085 0. 107 0.29
Ca/Si 0.072 0.071 0.073 0.092 0. 100 0.118 0.325
CaTi/Si 0. 004 0. 004 0. 004 0. 004 0. 006 0. 006 0.0019
> Fe/Si 1.03 1. 18 1. 60 1.78 1. 60 1.48 0. 66
> Fe/Ni 18. 64 17.73 15. 84 18.12 16. 15 16. 85
Fe® /Ni 2.29 5.67 9.21
Fe®/ Y Fe 0.12 0.32 0.58
(1) TFe Fe( Fe® FeS Fe?* Fe’*);(2) H,0(9 ) 110
€ JH0( +) 110 € 1(3) (a) ( 2 )5(b)
( Lipschutz and Schultz 3 ) ;(4) E- ; EUC-
(4 Vesta) SNC ( Shergotites-Nakhlites-Chassigny)
12 N
N R
( RLE) ¢ .
CaAl  (CAls) CV K CAls
CAls RLE 0 RLE 2 3
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Table 2. Refractoryithophile-element and Mg concentrations in major chondrite groups
CI CM CO CV CR CK R H L LL EH EL
Mg ( mg/g) 97 117 145 145 139 148 129 142 148 151 106 130
Al (mg/g) 8.6 11.8 14.3 17.5 12.7 16. 1 11.0 11.4 12. 1 12.2 8.1 9.69
Ca (mg/g) 9.2 12.7 15.8 19.0 13.8 17.2 13.2 12.4 12.9 13.1 8.5 9.94
Sc (ug/g) 5.8 8.2 9.6 11.4 8.49 11.0 7.74 7.88 8.39 8.34 5.7 6. 83
La (ng/g) 236 317 387 486 342 462 298 303 320 320 235 284
Sm ( ng/g) 149 200 240 295 210 284 177 191 198 198 140 163
Eu (ng/g) 56.0 76 94 13 84 108 72 74 77 76 54 68.8
Yb (ng/g) 159 222 270 322 236 311 197 208 220 225 160 194
Lu (ng/g) 24.5 33 40 48 35 44 32 31.9 32.8 33.1 24 29.7
Rubin 2011 * .
3 4
Table 3. Selected properties of major chondrite groups.
CI CM CO CV CR CK R H L LL EH EL
Cl Mg
1 1.13 1. 11 1.35 1.02 1.24  0.974 0.899 0.904 0.89 0.884 0.871
CAls( vol%) 0 1.2 1 3 0.6 4 0.04 0.02 0.02 0.02 0.01 0.01
( pm) - 270 150 910 700 870 400 300 400 570 220 550
RP +C - 1.6 3 0.3 0.7 0 1.6 7 7 7 18 13
(vol%) 99 60 34 35 42 50( %) 35 12 12 12 8 10
SMOW -
6.5 5.2 4.7 4.2 El 4.6 2.9 0.7 1.1 1.3 0 0
( A" O%o)
Mg > (class) . (clan) .
o ( group) ( subgroup)
2.1
(1)
. ( 0.R
( ) ( ) E )
) o 3
(€. (0)
o (E).
( ) (2) ( clan)
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Lewis Cliff 85332
o Acfer 094 3 3 .0
N “Ni CR
0] CO CM CR ; MacAlpine Hills( MAC)
o CM 0 87300  MAC88167 2—3
CO CO CM
C (0] CK
o Adelaide 3 ;
CM-CO CK-CV o
CM CO 4",
) 2.3.3
© K- Kakangari
2 Kakangari ~ LEW 87232
K ! (70%
~T77%) N
(6% ~9%) H ( branchinites) . -
( Fa,) ( Fs,) Fe ( acapulcoites) . ( lodranites) .
H E - ( winonaites) . IAB
o mco
- @®
H E 200
0
( TF) CR.CB N
CH (CR ) o Kaidun 0)
4
Table 4. Average petrologic characteristics of the major chondrite groups
CI CM CcO CvV CK CR CH
(op/%) <<l 20 48 45 45 50 ~60 70
(op/%) >99 70 34 40 40 30 ~50 5
CAI-AOA (@p!/%) <<l1 5 13 10 10 0.5 0.1
(op/%) 0 0.1 1~5 0~5 0-~5 5~8 20
( mm) 0.3 0.15 1.0 1.0 0.7 0.02
(o0 (1-~47) 1~3 ( <1~36)
29 ~33 2
CB H L LL EH EL R K
(op/%) 20 ~40 60 ~80 60 ~80 60 ~80 60 ~80 60 ~80 >40 27
(op/%) < <1 10 ~ 15 10 ~ 15 10 ~ 15 2~15 2 ~15 36 73
CAI-AOA (@p/%) <<l <<l <<l <<l <<l <<l 0 <<l
(@p/%) 60 ~ 80 8 4 2 10 10 0.1 7
( mm) (0.2~1cm) 0.3 0.7 0.9 0.2 0.6 0.4 0.6
( %y /% Fa) (2~3) (16 ~20) (23 ~26) (27 ~32) 0.4 0.4 18,0 59
3 19.3 25.2 31.3
Weisberg et al. 2006 2 .
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Table 5. Mean petrologic charateristics of achondrites and primitive achondrites
URE ACA LOD ANG AUB BRA WIN HED MES PAL
B / B - /
Fa
(op!%) 2~26 4~13 3~13 11~66 <0.1 30~35 1~8 27 ~44 §~37 8~30
Fs
(/%) 13~25 1~9 1~9 0.1~1.2 1~9 14~79 23~59
Fs
(op!%) 13~32 46 ~50 46 ~50 12~50 0~0.2 10~13 2~4
38747
) 5%  Ti0,
Wo (@p/%) 2~16 43~46 43 ~45 50~55 40 ~46 129 )
AL,05)
A
! 12~31 12~31 86~99.7 2~23 2~32 11~22 73~9% 9193
(¢n/%)
(-) (-)
Dau-
breelite
Schreiber-
site
: URE- ; ACA-acapulcoite; LODodranite; ANG— i AUB- ; BRA-brachinite; WIN-wi—
nonaites; HED-howardite eucrite diogenite; MES— ; PAL-
Shallowater NWA 011
3 FeO
FeO o
Si FeNi- @
E FeNi
(1600 C) .
EL N Fe-
Ni—
B o Chaunskij
@ HED (H) . N
(E) (D): o
® (35% ~
85%) N
HED
D ; @Eagle Station :
(H) ® - ; @Milton
(E) (D) o
HED - -
Fe/Mn 16 HEDs Ni
HEDs IMAB
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o 5 25
(2)
2 Ma.
4.56 Ga
( 6
( CRE) )
014C 36C1
( ) 50 ka el MKr
2.7 Ma
100 18000 2 Ma o
<120 Ma 10 g 10° km®
1500 Ma 83 1 1
(10°km®) 36 ~116
(3)
3 182 Py
H ’ 182W
7Ma  33Ma ;L “AlX'Mg  “Mn-Cr
28 Ma 40 Ma LL MAl PFe
15 Ma o o
. : "Be
N (T,,=534d) “Be ( T, =1.5 Ma) Al (T, =
\ ( ) 0.74 Ma) *Cl (T,,=0.3 Ma) *Ca (T,,=0.1
Ma) “Mn (T,,=3.7 Ma) “Fe (T,,=1.5 Ma)
6 74
Table 6. Radionuclides for terrestrial age study
H L
( dpm/kg) (dpm/kg)
¥ Ar 269 a 25 21
e 5.73 ka 51 46
1 Ca 100 ka 24
S9N 108 ka ~350
SIKy 229 ka 0.003 ~0. 0057
36 300 ka 22.8
%Al 700 ka 60 56
60 g 1.49 Ma
0Be 1.5 Ma 22 20
53 Mn 307 Ma 434

HO) S1Kr (6~9) x10™ cm®/( g+
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Some Recent Advances in Meteoritics and Cosmochemistry

WANG Dao-de WANG Gui—gin

( State Key Laboratory of Isotope Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China)

Abstract: Meteorites usually derive from primitive materials that condensed and accreted from the gas-and dust-con—
taining presolar disk. Most of them were altered by postaccretionary processes ( as in lunar terrestrial and martian
samples)  but some survived essentially integrity ( as chondrites or inclusions in chondrites) . These primitive chon—
drites are recognizable usually from isotopic abundance characteristics. Based on mineral-petrologic characteristics
and their origin we can classify known meteorites into a much smaller number of types. Recent advance in miteoritic
and cosmochemistry include the newly recognized meteorite groups; discoveries about the presolar and nebular compo—
nents of chondrites and interplanetary; improvements in early solar system chronology using short-radionuclides; new
insights into cosmochemical abundances; fractionation and nebular reservoirs; and advance explanation for nebular
and prenebular records of secondary parent body processes. We summarized evolved process from nebula to meteorite
in early solar system. Some new insights based on these data are that the early solar system experienced a variety of
nucleosynthetic input the dynamic entity with transient heating events and the system of plantesimals and planets e—
volved more rapidly than previously expected.
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