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A study of the behavior of partial melting of carbonated pelites at 6.0 GPa

WANG Mei-li
(Key Laboratory of Orogenic Belts and Crustal Evolution, Peking University, Beijing 100871, China)

Abstract: The research on the partial melting systematics of subducting carbonated sediments is a necessary part
of the study of deep carbon cycle and is also important for investigating the mass cycle, the genesis of magma and
the mantle heterogeneity. The partial melting of carbonated pelites under the condition of 6.0 GPa and 800 ~
1 600C was investigated using the multi-anvil apparatus. The experimental products include garnet, clinopyrox-
ene, coesite, kyanite, carbonates, phengite and melts. The carbonate minerals are calcite and magnesite, which
exist at the subsolidus experiments of 6.0 GPa. The experimental bulk composition of this study has the lowest
melting temperature for all carbonated lithologies at 6.0 GPa. The partial melts are silicate melts, and their pro-
portions increase with increasing temperature; in addition, their compositions change with increasing tempera-
ture.
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Table 1 Experimental bulk starting composition and

Z,UB/ %

comparative compositions

GLOSS ' AMP
SiO, 58.57 62.22 47.6
TiO, 0.62 0.71 0
ALO; 11.91 12.6 22.8
FeO 5.21 0 9.2
MnO 0.32 0 0
MgO 2.48 4.02 2
CaO 5.95 8.82 6.8
Na,O 2.43 2.17 2.4
K,O 2.04 2.23 3.6
P,0s 0.19 0 0
CO, 3.01 3.18 4.8
H0 7.29 3.85 1.1
Total 100.02 99.8 100.3

i a B35 H Plank and Langmuir(1998); b #(##% 5| H Thomsen
and Schmidt(2008b), 4 Plank and Langmuir (1998 Ant543 Y& ik
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G KEN 1.0~1.5 mm 4. BLAh, N T4 5L
B0 BAR 5 8 A S 56 I FAERAE FH A R . Wy Res-
Wos Reos 28 H4 LA B 1 TR) A, S 56 SR B B3l
WM A AL + 10T . S 43 P g 7 A FH
FesMg 7 5 IR AT, FFARSE AN IR A7 AH Hh CRIORE
FEBRFF D Fes Mg 143 B S0 6] il ™ 16 F )
HAT T B IE CAkaogi, 2007, s J7 % Z Al iF 4
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A schematic illustration of the cell assembly

Fig. 1

for the high pressure and high temperature experiments
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Table 2 Experimental run conditions and phase assemblages of partial melting of carbonated pelites

SH G J£J1/GPa /T PRI )/ h S JE ) 2H VLN Sry
OD1133 6.0 800 48 Cpxb, Coes Phen, Arag, Mgs

OD1130 6.0 900 48 Grt; Cpx, Coe» Phen, Arag, Mgs, Ky, Ti-phase

082390 6.0 1 000¢ 23.5 Grt, Cpx, Coe 15.6 1.32
OD1131 6.0 1100 48 Grt, Cpx, Coer Ky 17.36 0.04
082405 6.0 1200¢ 28 Cpxs Coer Ky 31.65 0.18
OD1144 6.0 1300 24 Cpx, Coes Ky 20.6 3.37
OD1146 6.0 1400 24 Cpx> Coe 47.89 2.0
0OD1147 6.0 1500 21.5 Coe 90.34 0.79
OD1150 6. 1 600 5 Coe 88.08 0.73

VE: a PSRBT B Hi T I s A AR R, R R IR ZE W S, BT Gre— AR T A Cpx— R4 ;s Coe—HFT 41985 Phen—
FEAZBE; Arag—30A1: Mgs— 228607 Ky— #8475 Ti-phase— Ti #H; Mele—1A; o MBI, 55 ARE Th 2kt
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Fig. 2 Back-scattered electron (BSE) images of experimental products
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Table 3 The composition of the melt at different temperatures
082390 OD1131 082405 OD1144 OD1146 OD1147 OD1150
SiO, 24.75C0.67) " 35.98(0.22) 43.36(0.23) 45.41(1.42 51.18¢0.57) 56.77€0.51) 56.31(1.35)
TiO, 1.70€0. 11> 2.90€0.14> 1.91€0.19 1.97€0.12> 1.59€0.08) 0.98¢0.07> 0.98C0.14)
ALO; 4.51€0.1> 7.20C0) 9.82€0.27) 9.74(0.38) 12.15€0.46) 12.71€0.18) 13.21C1. 10>
MgO 2.390.82) 2.63(0.03) 3.28(0.05) 3.2200.13) 3.9400.23) 4.44€0.06) 4.79(0.43)
CaO 16.53€0.7> 13.00€0.25) 11.19€0.23> 10.88(0.28) 10.47€0.34) 9.83(0.18) 10.06€0.28)
Na,O 0.74€0.06> 1.09€0.23) 1.40€0.10) 1.05¢0.20> 1.72€0.05> 2.37€0.12) 2.49(0.04>
K,O 7.47€0.09) 10.03€0.29) 5.91€0.12) 5.46(0.30) 4.2300.21D) 2.46€0.14) 2.25(0.06)
Total 58.09(0.71>7 72.82€0.16) 76.37€0.69) 77.72(1.69) 85.27(0.98) 89.56(1.15) 90.09€0.58)

e o ARSI, 355 A bR UEIR 22, B2 24,75 +0.67; # ARSI E 5 BUG R, JERIEBH 70 2 B EZE R T4 TIE &1 o, Al

H,O-

FlAH OC R S5 (Yaxley and Greens 19945 Poli et al . »
2009) LA K #2455 (Kerrick and Connolly, 2001)
TF U I8 2 WK 22 B IR b A 13 38 It 2 A B 5 7K S e
IE R R AN i Tt LT AT A7 A . IR 2 A
FUH T B R A ARV S 1) v U v P S 58 F 9T A
(Yaxley and Brey, 2004; Dasgupta et al., 2004,
2005: Litasov and Ohtani, 2010; Kiseeva et al. >
2012, 2013) WL SR R #h A7 40 wT LA BE 35 4F of 41 417
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Fig. 7 Comparison of the boundary of carbonates-out
with the typical subduction paths
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