W4 A Bk Ak 2 50 417
c HERRR - Bulletin of Mineralogy,Petrology and Geochemistry
Vol. 31 No. 6.Nov. ., 2012

2.0 GPa,850~1070°CE BT ZEEH =T
@%E%*@ﬁﬁ%

K 3% v R A R 2 K

AEE L AR ARG E R

1. tp E R 2 e whER AL 22 B 5T 0T, OBk Y304 R e TR e R SR B L S P 5500022, P ERF2E Bk 2%, 6 BT 100049,
3. TR AL T Hb R A S BE . 268 S i1l 243000

B OENFHTANREGEE AL NEANSE S50 5885 E(XDI63) K £ JF 2,4 F YI-3000t %% KX AW

ENKE,E 2.0 GPa,850~1070°C AT . #ATTMAB LR EBH R, FRD T, E80~950C T, $raxHELF

— B ARER R A T<I2UW B R GER MK ASI>1. 2 W E K £ 8 E (K,O/Na, O=1. 2~ 1. O B Tk, 5 #
EENAEHRITETFT I T E&BE T+ AR+ S A B ANE tFeTI A+ HESE T L4427, 1000~1070°C B, J& &
R A3 AT ERANEHMER NNk R AIHAGU T FE T EBET L RABERT N £, EhEREK

EEUEHERKEAFTEWNIHETE A LSRR B ASI LR Eu/Eu’ E454F b, 1R B B K (900~950C) 5 & K £ 3% 7
EEHRAFH A, oAb RK SR B A A R (000 Fr 50 AU TH R W B AEEE T KAK T LEWHANEEH
E—Bm KEmMEREER, BATANPRG KEHENTER AR T FTELGNEIURGERE KRS,

X # W:EKRIZAE SHATEEES AR

th & 4y 2K 2 . P585;P588. 3 TEEARIDAD A X E4HE:1007-2802(2012)06-0622-13

Dehydration Melting of a Phengite-bearing Eclogite at 2. 0 GPa and 850 ~1070°C -Constraints
on the Petrogenesis of the Early Cretaceous, K-rich Adakite in Dabie Orogenic Belt

WEN Wei-jun'*?, ZHOU Wen-ge', FAN Da-wei', LI Peng'?, HU Xian-xu'**
1. Laboratory for High Temperature- Pressure Study of the Earth’s Interior, Institute of Geochemistry, Chinese Academy
of Sciences, Guiyang 550002, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Anhui Chemical Industry and Geology Exploration Central Institute , Maanshan 243000 ;China

Abstract: Dehydration melting experiments were conducted on an amphibole-phengite-bearing eclogite sample
(XD963), collected from the Xingdian high pressure metamorphic complex, northern Dabie orogenic belt, using the
multianvil apparatus (YJ-3000t ) under conditions of 2. 0 GPa and 850~1070°C. Phengite-dehydration melting pro-
duced = 12% melt with peraluminous (ASI™>1. 2), high-potassium, calc-alkaline (K,O/Na,O =1.2~1.4) and
granitic features, coexisting with omphacite, garnet, quartz, phengite, amphibole, Fe-Ti oxides and rutile restites
up to 950°C via incongruent melting reactions. at temperatures of 1000~1070°C, the melt fraction abruptly elevat-
ed to >>35% and became metaluminous, calc-alkaline and granodioritic coexisting with omphacite, augite and gar-
net-rich restites. The major and trace element compositions of the experimentally produced melts were compared
with those of the Early Cretaceous K-rich adakite in Dabie orogenic belt, the results showed that the melts of
phengite-bearing eclogite produced by the dehydration melting at relatively low temperatures of 900—950°C are ver-

y similar to the K-rich adakite except significant peraluminous and marginally negative Eu anomalie. Furthermore,
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the melts produced under temperatures of 900 —950°C are characterized by high-potassium, calc-alkaline and gra-

nitic, two critical features of K-rich adakitic rocks. Based on these evidences, it is suggested that high pressure and

high K protoliths are not the indispensable requirements for the generation of the high-potassium, calc-alkaline and

granitic magma.
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Fig. 1 Simplified geological map of the Dabie orogenic belt (modified from ref. [19])
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Table 1 The major elements contents of the starting material (XD963) and some major minerals  w; (%)

L2120 Omp Phe Qz Grt ¥ Grt i1 Amp Zoi Ap Cal Rt

g 10.2 20. 3 16.0 3.1 <1.5 1.2 0.8

SiO; 59. 45 55.97 47.99 — 39.49 39.57 47.01 39.61 0. 04 — —

TiO, 0.34 0.13 0. 25 — 0. 04 0.01 0.18 0.09 0.01 — —
Cry 04 — 0.03 0.11 — 0.04 0.08 0.09 0.07 0 - —
Al, O3 16. 01 10. 8 30. 06 — 20.43 20.52 12.9 29. 83 0 — —
FeO® 6.05 4.3 1.48 — 24.69 23.53 10. 54 2.37 0.12 — —
MnO 0.07 0.03 0.01 — 0.73 0. 54 0.12 0.02 0. 05 — —
MgO 4.2 7.9 2.05 — 5.61 5.71 12.3 0.07 0.01 — —
CaO 6. 35 13. 26 0.02 — 8.92 10. 03 9. 84 24.43 54,38 — —

Na; O 4. 15 7.09 0.99 — 0.03 0.02 3.28 0 0. 04 — —
K,O 0. 94 0.01 9.43 — 0.01 0.01 0. 44 0 0.03 — —

NiO — 0.01 0.02 — 0 0.02 0.03 0.03 0. 04 — —

P,0; 0. 08 - - - - - - - - -
LOI 2.22 - - — - - — - - — -

Total 99. 86 99.53  92.41 — 99.99  100.04  96.73 96. 52 54. 72 — —
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Fig. 2 Schematic cross-sections of the sample

assembly for dehydration melting
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Table 2 Experimental conditions and run results of experiments
S J£71/GPa g/ C f ) /h S50 7 ) A AR
XD963-6 2.0 850 114 Grt+Omp-+ Qz-+Phe+Pl+ Amp+ Ky -+ Fe— Ti+ <1 % Melt*
XD963-8 2.0 900 110 Grt+Omp-+ Qz-+Phe® +Pl+ Amp® + Rt +Ky-+Fe— Ti+ 7 % Melt
XD963-13 2.0 950 110 Grt+ Omp—+ Qz+ Phe® +Pl+ Amp* + Ky—+Fe— Ti+12 % Melt
XD963-14 2.0 1000 102 Grt+Omp—+ Qz+Phe® +Pl+Ky* +Fe— Ti+ 35 % Melt
XD963-19 2.0 1070 102 Grt+ Aug+Pls+Fe—Ti+58 % Melt
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Table 3 Average major elements ( % oxides) compositions of experimental melts

WB(%)

Run. no XD963-8 XD963-13 XD963-14 XD963-19 FollE KRB EQ
p/GPa; 1/°C 2.03900 2.03:950 2.03;1000 2.0;1070 ¥1E St
S BT 85, 5 5 5 5
Si0, 74.36€0. 30) 72.92(0.24) 70.71€0.16) 70. 48(0. 25) 69.91 60.02~76. 41
TiO, 0.48(0.03) 0. 39€0. 06) 0. 54(0.05) 0.46(0.03) 0.41 0.12~0.93
Cr; 04 0.01¢0.01) 0.03(0.02) 0.02(0.01) 0.01¢0.01) — —
Al O 15.01(0. 08) 16.05¢0. 13) 15.73(0. 13) 15.97(0.12) 14.93 12.16~17. 39
TFeO 1.15¢0.01) 0. 85(0.03) 1. 76(0.06) 2.2100.07) 2.32 0.77~5.98
MnO 0.03(0.02) 0.02(0.02) 0.03(0.03) 0.03(0.02) 0.04 0.01~0.17
MgO 0.46(0.02) 0.26(0.02) 0.94(0.01) 1.13¢0.08) 0.74 0.19~2.28
CaO 1.38(0.03) 1.70€0.10) 3.53(0.05) 3.79€0. 24) 2.03 0.27~4. 66
Na, O 3.31€0.29) 3.26(0.22) 4.38(0.13) 3.73(0. 26) 4.09 2.19~5. 54
K,O 3.80(0.10) 4.52(0.08) 2.35(0.03) 2.17(0.08) 4.29 1.94~5. 67
NiO 0.03¢0.01) 0.02(0.02) 0.02(0.02) 0.02(0.03) — —
Total 100 100 100 100 99. 79 97.73~101. 63
Total® 93. 25 91. 83 94. 25 93.79 — —
Mg# 41.68 35.94 48. 85 47.98 35.02 18.6~43.6
K,0/Na,O 1.16 1.39 0.54 0.59 1.08 0.82~2.38
A/CNK 1.25 1.20 0.97 1.04 0.99 0.83~1.39
Or 39.18 42.58 20. 65 20. 29 — —
An 11. 95 13. 44 24. 26 29.76 — —
Ab 48. 87 43.98 55. 09 49. 45 - —

T T PR B AR AL D 10096 JEoK s FE IR N g bm i 22 5 — R R AP AT s O IR K 1A 8 (KO - @91 SC#k[3.11~13.17.31]
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Table 4 Average trace element compositions of the experimental melts at 1070°C and the Early Cretaceous

K-rich adakite in the Dabie orogenic belt

wy (X10°°%)

KON K RIBTE

Element XD963%  2-1070(6)© SD® BHVO-2G® SD® ATHO-G? SDP
B 113 [

Li 14.3 32.66 9.56 4.4 28.6 1.8 — -

Be 1. 36 1.19 1.13 3.2 0.34 - -

B — 10. 24 4.96 - - 5.7 0.5 - -

Sc 26.2 8.02 3.14 33 2 5 0.8 - -

A% 199 36.77 16. 22 308 19 3.91 0. 34 36. 95 4.86 ~121.00
Cr 326 24. 86 13. 66 293 12 6.1 1.4 23.43 1.50~79.00
Co 18.6 5.09 4.07 44 2 2.13 0. 47 6.02 0.83 ~23.00
Ni 85.8 16. 46 13.63 116 7 13 5 8.26 1.00~47. 80
Cu 93.2 10. 11 12. 49 127 11 18. 6 2.2 — -

Zn 88.9 80. 76 21.75 102 6 141 15 - -

Ga 14.9 15.82 1. 36 22 3 25.3 2.4 20.16 13.40~26. 20
Rb 19.1 55. 26 14.55 9.2 0. 04 65.3 3 123.29 33.10~936. 00
Sr 168 243. 86 12.18 396 1 94. 1 2.7 646. 74 122.00~1301. 00
Y 7.14 2.7 0.91 26 2 94.5 3.5 10. 99 0.45~14. 60
Zr 35.5 65. 94 13. 40 170 7 512 20 175. 84 31.20~361.00
Nb 1.83 2.55 0. 87 18.3 0.8 62.4 2.6 10. 62 1.01~30. 90
Mo 1.57 0.2 0.32 3.8 0.2 4.8 1 - -

Sn — 3.52 1.49 2.6 0.6 5.41 0.73 - -

Cs 1.33 4.18 1.74 0.1 0.02 1.08 0.11 - -

Ba 482 671.05 27.12 131 2 547 16 1746. 62 287.00~3027.00
La 2.35 14.75 9.52 15. 0.2 55. 6 1.5 54.69 2.96 ~110.70
Ce 4.71 31.65 22.88 37.6 0.2 121 4 97.72 6.43~206.00
Pr 0.65 3. 44 2.36 5.35 0.22 14. 6 0.4 10. 27 0.65~21.50
Nd 2.94 11. 85 7.45 24.5 0.2 60.9 2 34.87 2.58~68.50
Sm 0.91 1. 89 0.98 6.1 0.03 14.2 0.4 5.27 0.40~10. 89
Eu 0.33 0. 44 0.10 2.07 0.01 2.76 0.1 1.19 0.10~2.63
Gd 1.18 1.42 0.57 6.16 0.05 15.3 0.7 3.55 0.29~8.55
Tb 0.18 0.14 0.09 0.92 0. 04 2.51 0.08 0. 46 0.03~1.30
Dy 1.12 0. 69 0.43 5.28 0.05 16.2 0.7 2.34 0.11~7.85
Ho 0. 66 0.28 0.24 0.98 0. 04 3.43 0.01 0.35 0.02~1.08
Er 0.78 0.24 0.16 2.56 0.02 10.3 0.5 1 0.04~4.34
Tm 0.13 0. 04 0.02 0.34 0.02 1.52 0.07 0 0.01~0.61
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Element XD963%  2-1070(6)D SD® BHVO-2G® SD® ATHO-G? SD® *%IJ WK Bk i
HifH 112 [
Yb 0.76 0.2 0.27 2.01 0.02 10.5 0.4 1. 00 0.03~1.89
Lu 0.13 0.02 0.02 0.279 0.003 1.54 0.05 0.15 0.01~0.58
Hf 1. 06 1.72 1.11 4.32 0.18 13.7 0.5 4.96 0.00~9. 35
Ta 0.13 0.15 0.08 1.15 0.1 3.9 0.2 0. 86 0.00~3.10
W 1. 09 2.37 1. 80 0.23 0. 04 9.3 1.2 - -
Pb 7. 40 33.2 9.80 1.7 0.2 5.67 0.62 28.35 13.20~67. 23
Th 0.2 0.79 0.87 1.22 0.05 7.4 0.27 12.65 0.41~45.60
U 0.4 0.7 0.15 0.403 0.003 2.37 0.12 1.79 0.18~8.25
Sr/Y 23.53 90. 32 187.63 21.53~1301. 10
(La/Yb),® 2.21 52.9 68.70 21.44~288.32
Eu/Eu* @ 0.97 0.82 1.11 0.82~3.17
Nb/Ta 17 13.52

1 :OXDI63 Sy S8 U5 o DU AT B 35 2-1070(6) Sy 1070°C 25144 R M A . 6 Y3 45 28 19 - 35 (i . LA-ICP-MS U3t ; SD-#7 1fi: 22 ; BH-
VO-2G Fl ATHO-G A< Y38 W A B3 A% 43 5112 56 1 8 0 98 5 R 1 B2 B0 38 2 i R R DK I8 R 803 e TR 7 925 1) L 450500 5 @ BRORE 51 4

LS 9(H 3 @ Eu/Eu” = Eu,/(Sm, % Gdi)V25 28
[3.11~13.31]
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Table 5 Representative compositions of some critical crystalline phases in restites
Run. no XD963-8 XD963-13 XD963-14 XD963-19 XD963-6 XD963-8 XD963-13 XD963-14 XD963-19
phase Grt Grt Grt Grt Cpx Cpx Cpx Cpx Cpx
p/GPa, t/C 2.03900 2.03950 2.031000 2.031070 2.03850 2.03900 2.03950 2.031000 2.031070
A3 M S 5 5 5 5 5 5 5 5 5

SiO, 39. 67 40. 25 41.18 40.93 55. 64 54. 65 53.13 52. 14 51.73
TiO, 0.03 0 0. 35 0. 26 0.25 0. 50 0. 31 0.42 0.28
Cry 0Oy 0.17 0.03 0.25 0.07 0.17 0. 04 0.05 0.15 0. 26
Al O3 20. 8 20.9 21.13 21.56 11. 41 9.42 11.35 10. 10 8. 04
TFeO 24,33 23.95 15.11 13.65 4. 20 4. 60 6.39 6.06 5.85
MnO 0.73 0. 85 0.24 0.43 0. 04 0. 04 0.09 0.09 0.12
MgO 4.61 5.72 12.59 14.75 7.88 11.13 11.72 11. 84 13.56
CaO 9.82 9.02 7.47 6.46 14.05 16.7 13.21 15.55 18.01
Na; O 0 0.12 0.08 0.02 6.37 2.97 3.64 2.71 1. 46
Total 100. 16 100. 84 98. 40 98.13 100. 1 100. 14 99.97 99. 14 99. 36
Si 3.081 3. 086 3.09 3.049 1. 980 1.951 1.903 1. 895 1. 888

Ti 0.002 0 0.02 0.015 0.007 0.014 0.008 0.011 0. 008

Al 1.904 1. 889 1. 869 1.893 0.479 0. 397 0.479 0.433 0. 346
Fe2t® 1. 580 1.536 0.948 0. 850 0.125 0.137 0.191 0.184 0.179
Mn 0. 048 0.055 0.015 0.027 0.001 0. 001 0.003 0.003 0.004
Mg 0.534 0. 654 1. 408 1.638 0.418 0.593 0.626 0.642 0.738
Ca 0. 817 0.741 0.601 0.516 0.536 0.638 0. 507 0. 606 0. 704
Na 0 0.018 0.012 0.003 0. 440 0. 205 0.253 0.191 0.103
Total 7.966 7.979 7.963 7.991 3.991 3.942 3.975 3.971 3.979
Mg* 25.43 30. 06 60. 00 66. 04 77.15 81.33 76.75 77. 86 80. 67
composition Prpig Prp2s Prpso Prpss Jdys Jdo Jdos Jdio Jdio
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Fig. 3 Backscattered electron images of experimental runs at 2. 0 GPa and 900—1070°C
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perature; the Dabie Early Cretaceous K-rich adakites range from Table 4;
the previous experimental melt from:S&P-[35];X&.C-[97;L-[10]
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The content ranges of Ta, Hf are not presented since the Ta, Hf contents in parts of the Dabie Early Cretaceous K-rich adakites are

lower than the instrument detection limit; the content ranges of trace elements in the Dabie Early Cretaceous K-rich adakites are

from table 4; chondrite and primitive mantle normalized values are from ref. [36]
B 7 XD963 Fil 1070°C F& A4 5% B 45 A o ek 50 3 0 BRORE 93 A A M AL AR 1 50 22 43 1 L CAD) T D s el i s o £ ke I 151 (B

Fig. 7 Chondrite-normalised REE patterns (A) and Primitive mantle-normalised trace elements patterns (B) for the start

material (XD963) and experimental melt at 1070°C
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Table 6 Trace elements compositions of experimental melts at 950°C and1070°C modeled by incongruent dynamic melting

element Rb Sr Ba Ce Nd Sm Eu Gd Dy Er Yb Lu
5 X XD963 19.1 168 482.0 4.71 2.94 0.911 0.327 1. 175 1.120 0. 780 0. 764 0.129
P IX
" IDM-950 155.79 576.87 849.1 44,2 23.2 2.97 0.41 0.91 0.28 0. 20 0.17 0.03
TN
IZ;?; IDM-1070 67.42 253.84  698.05 29.13 13. 85 1.43 0.29 0. 64 0.19 0.13 0.08 0.01

Il PR LB R @=0. 001, 34T IE AR E X 4850 10 % (950°C) A1 58 % (1070°C ) 144 Jr 4% SC ik [40]
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xRT TY-BESEAHREXER EHAEN

Table 7 Partition coefficients between minerals and felsic melts, source mode and melting mode

Qz Phe Cpx Amp Pl Ky Grt Mt Rt
Rb 0 0.94 0.013 0.06 0.053 0 0.01 0 0.019
Sr 0 0.672 0.033 0.39 1.6 0 0.02 0.02 0.048
Ba 0 15.3 0. 04 0.05 0. 155 0 0.02 0 0.02
Ce 0 0.23 0.105 0.7 0. 221 0 0.08 0.02 0. 296
Nd 0 0.24 0.28 1. 15 0. 149 0 0.22 0.03 0.684
Sm 0 0. 39 0. 444 1.5 0.102 0 0. 81 0.02 2.4
Eu 0 0.5 0. 604 0.9 1.614 0 1.94 0.03 0.0044
Gd 0 0.35 0. 65 1.8 0. 067 0 10.5 0.02 0.018
Dy 0 0.2 0.78 1.5 0.05 0 15.6 0.02 0
Er 0 0.17 0.99 1.7 0. 045 0 20 0.02 0.675
Yb 0 0.17 0. 64 1.7 0.041 0 24 0.02 0.0158
Lu 0 0.21 0.79 1.59 0. 039 0 24 0.02 0.016
Source mode 0. 160 0.203 0.402 0.031 0 0 0.158 0.003 0.008
Melting mode® —0.29 —2.47 —2.67 —0.12 2. 24 1.85 0.32 0.14 0
Melting mode® —0.27 —0.35 —0.69 —0.05 0.1 0 0.24 0.03 0

T Bk 70 3 A W A A R A L R O A 22 8] A 43 FiE R BCRAE 05 D950°C Z 4 F A —BUE RS 20 R R A 46 2. 0 GPa, 950°C 214 T s
Al : Phe+ CpXeompy + Qz+ Amp—Grt+ Pl+ Ky + Mt+ Melt, i Ji & A iH 55 5 ; @1070°C Z 4 F A — B0k mi s =0 5 0 2 80 AR 4 2.0
GPa,1070°C 414 T BYJ Fill )2 17 : Phe+ CpXeompy + Qz+ Amp—>Grt+Pl+ Cpxae +Mt+Melt, iy 5 i -4 7184015 5] 5 43 it 2 $0E I - Phe, P #¢
SCHk[41.42] ;Cpx, Amp, Gre #5 3CHK[43, 441 Re 45 SCHR45] s Mt 4 SCiik[46 1 5 #y fai B F) 2% 1
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