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Abstract Under the shock-induced high pressures and temperatures, olivine and pyroxene in the Suizhou L6 chondrite kept intact,
but plagioclase experienced melting and quenching, and transformed into maskelynite, a melted dense plagioclase glass. Two
occurrence types of maskelynite can be observed in this meteorite. One is the thetomorphic maskelynite, an in-situ melted glass with
reserved grain morphology of the host plagioclase. Another is the allomorphic maskelynite, that fills fractures and cracks in other near-
by silicate minerals, forming melt veinlets or melt pockets. Both two glasses show similar optical and physical properties. EPMA results
show that there is no obvious diffusion of chemical elements between the melt glass and the surrounding minerals or trapped mineral
fragments. The shock-loading experiments on the Jilin meteorite show that plagioclase is the first molten mineral among silicate minerals
in meteorite, and the formed maskelynite also occurs in the form of melt veinlets or melt pockets. According to the results of high-
pressure melting and quenching experiments on some other meteorites, it has been estimated that the formation condition for both
thetomorphic and allomorphic maskelynites in Suizhou is ~20GPa and <1100°C. The results of this study are of some significance for
understanding of partial melting of the mantles peridotite and the subducted oceanic slab, as well as that of formation of the volcanic
glasses and the characteristics of glassy melt inclusions in Cr-spinels in the ultramafic rocks.
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Fig.2 Raman spectra of plagioclase glasses

a-thetomorphic maskelynite; b-synthesized plagioclase glass; c-
allomorphic maskelynite with olivine inclusions; d-allomorphic

maskelynite with pyroxene inclusions
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Table 1 EPMA results ( wt% ) of plagioclase and two
maskelynite types
FEBS BKA3 #EH/KAI  BEBKES
Si0, 65.57 67.20 66. 45
TiO, 0.04 0.06 0.05
Al, 0, 21.72 21.54 21.67
FeO 0.41 0.22 0.50
MnO 0.02 0.00 0.01
MgO 0.00 0.01 0.01
Ca0 2.21 2.19 2.13
Na, O 8.87 8.35 8.94
K,0 1.30 0.97 0.99
Cr, 0y 0.03 0.03 0.01
NiQ 0.00 0.01 0.02
it 100. 38 100. 76 100.77
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Fig. 5 BSE image showing the maskelynite { Mas) veinlets in
olivine { 013 and low-Ca pyroxene { Pyx ) and maskelynite

melt puckets containing tiny chromite fragments.
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Fig. 6 BSE image showing the plagioclase melt ( Mas )
pockets and veinlets in olivine {01} and pyroxene ( Pyx} of

the Jilin meteorite experimentally shocked at 78 GPa pockets.
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Fig. 7 BSE image showing the mixed melt of minerals

{ Melt) and plagioclase melt { Mas) between olivine (01} )

grains in the Jilin meteorite experimentally shocked at 78GPa.
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{t18. 55% ) {9 & et b B R th 990 ~ 1106em ™ fy3 58 i
460cm ™' 806cm ' ZE K IRIL I, LI RWIIL THB®RE (§
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1140cm ™" (938 F5 14 F1 489cm ™' [786cm ~' K IR G (1R 15
%, 1996) , B JUR kI BRI S0 S RONFAEN
FEM A K AR 2SR SR, R ENNEE
YIARA AR A A R B RS, AN XS B 48 7 HE I JR B¢
ML A BT W R A, ROBREAFH
FEHEROEEREGMKAMS, 0 EPMA W EHRS H
82A-75B L BLIK Y 4 N Si0, 60.92% , Al O, 28. 63% ,
Na,0 9.28% , HAt0.90% , 411 99.73% , % B K BB H 5y
HEMBAPIBERANRS TAEM(ER D) . MixaEE
HATRBOCRLE SR, W R R FHMPLA Pk a
MBI~ = E FE g, BF 960 ~ 1155cm ' A B 38 04 F1 471 ~
594cm ™ YR TS (RIS B, 1996) , B T R A MR
KAFREM,

ORI A P ARH A IR A R R TE BB K A BT 5T,
AT KBS I ohet MR SHERMIERI LA —E5 %58
Mo B, REEEEWRFERIE-EBRRR R G B
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KRR T A (Adakite)-H R X R B H S (Niu HC e al. ,
1999 ; Zhang HX et al. , 2005) , 3% 7= Hb A 352 35 3554 55 oh {f b
FRERFEFREEMA RIS EATE B TE
BRI RRME (3K K, 0 & & Y AL O, MgO & &
Mg" .St {8, ARKMLTF MORB 9 Sr |Nb [ fi E 4 MASE ) ,
B A g 20 3 2 1 B 2 T oy IV M 3 AR R i i O ekt 72 o o
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EEAEPHRILE S A SN BA P NEK A RE
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K, 0 & BHEB LR 48T, CaO \Na, O & B iy 2 Bl 1R A,
EEAA K0 FEMM ALO, FREMIFA B -ZE2 R
WAERRNES, FERMENE RELYSREBK
AREEE , (EXE] U = M5 WE A £ 51 TR T
R, REFLAPHRIRAGNBOREW, R AL
KANE,HHLEEBY 20% ~40% ,BEEH 2% ~5%
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B2 7% ~10% B ET S BN RTIBEEAPE KEAL
YERLHEMNBAPASRATINAKABEERNE
BEA, B REREPHEEREABRUBKANE
B YRS, BB b 25 R 20% 1 BT BHS A BER A
80% HY K R 1 & A A G P4 % ( Zhang HX et al. , 2005),
ML B LG R UAE W, MBI AZ R MR ERE
( <1100°C) K TR A B A SR AT WHE S B TH
KAMES BAmsIR T BRARRKALNT YRR ER
(fraction melting) , BB AP A KR ERLT R,
MHFEFSREEANRERE VSRR A N EEHW, I
RABMER SKNARNANRRASSR EHRETY
FBEME, RAZE AR KER S ERERAERTIERG
ZREE RN, B ERRERN S TRKANBREE,
WBIEEA R NREAAE( TR%,1984) , W15 #E HEm
18 BF 44 7E 1300°C B 1400°C 22 |7] ,

F2 FELBREITESHEMNBREPRKEBENLEN
4 (wi% ) b8

Table 2 Comparison of chemical composition ( wt% ) between
the adakite of northern Xinjiang and the plagioclase melt in the

Suizhou meteorite

e BiRRE" WikTAE " A K
FY.01 FY-12 A3
Si0, 64.21 64.52 66.45
TiO, 0.61 0.61 0.05
ALO, 17.02 17.20 21.67
Fe,0, 5.38 5.35 —
FeO — — 0.50
MnO 0.07 0.07 0.01
Mg0 1.74 1.84 0.01
Ca0 4.52 4.56 2.13
Na,0 5.12 4.50 8.94
K,0 1.12 1.13 0.99
Cr, 05 — — 0.01
P,0; 0.21 0.22 —
NiO — — 0.02
ait 100.00 100.00 100.77

* 5| B Zhang HX et al. (2005) ;
wx AR BORB KA

6 &g

EARZ P EEZ I E B S MEMNBA EikhE
EESBR OB R K ARHAKAEE, B FEM8
R i AR A H RS A2 R T R — MR
TR, BENAE SR MY MG, (R
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K77 BB R 5 14 g 20GPa 1 <1100°C . X F BEM Bt 4 i
KABRANB LRI BF 7T, XA LR A A RO o Rl
IR I B KB AR AR Y 38 40 R LD T AR stk X LD BT )
WERALE P , LA R A P8R i B B A R
HRHNREE —ESE A

B AXHERAARBFERES(HEES: 40272028)
MPEMFER;T NRCERAEFOHEL (T ARKS.
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M ARG R R, T ERE # R S # Bk Y BT 5T AT
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B PR AT MR B TEM— B0
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