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Fig. 1 Diagram of a subduction factory!”
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Fig.3 Geological map of the HP-UHP belt in southwestern Tianshan(a); Our sampling location for this study(b) *=*"
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Fig. 5 Photomicrographs of eclogite sections
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Fig. 6 Photomicrographs of blueschist sections
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53 BMARAESHER
HATMFES P A =B AT AS50 YT
THOCIRAL N, BRI 3. R 4, BOGEA T
SRRtk Rb Fatnl ik 210~230 ppm,
Cs S EATLIE L 4.86~6.06 ppm, Ba Al LF A
2532~2835 ppm, AJ U, H=abBkE4 % Rb, Cs. Ba
() S ZARARTY  TAE AR T AR T 2 I Bk B
AR R T, A AR s R LR
MARRAE (B 11), $8/R B ET R M & 5 kb2
11 FEZ AT AR,
54 REELSHLER
FERR G 4 Se-Nd-Hf [FIf7 R s R % 5.

4 VSr/%Sr iy 0.703 962~0.708 445, "*Nd/'*Nd Ky
0.512 516 2~0.512 544 7, "*Hf/'""Hf Jy 0.282 568~
0.283 260,138 T Lu-Hf 24 SFHT 2 AF 15 4 332424 Ma
(MSWD=1.8), iX 511 A4S 2 /4 74 R K L e 1 A8 i 41
1% (340 —320 Ma)— 2 BP% 3% Jp 4k CHETHS
(332 Ma)=0.282 662 6+0.000 008 1.

®3 %#HBEZEZHP K. Rb. Cs. BaWEE
Tab.3 The content of K, Rb, Cs, Ba in phengite

M=t K, Rb. Cs. Ba & & /ppm

K Rb Cs Ba
HzfE1 90626 223 5.59 2532
Mzfk2 89844 228 5.86 2835
Hz=tE3 90568 230 6.06 2701
Hz=tk4 90579 210 4.86 2638
H=#.5 89549 223 5.59 2676
Hzotk6 88828 209 5.77 2212
HztE7 90942 214 5.64 2 309

6 it
6.1 RBERTRHFH

H1 T RV 2 A VB v 2 I 1 FH 6T 3% 8l T 3% b
BRALZEAT AR, B F Th, Nb. Yb AR5 TR
TCE R R T B 2RO BT TR B 8 Th/ Y b—
Nb/Yb HfH 5 XA AN FuRoT I %, & BUFE &
) Th/Yb. Nb/Yb Al EZ450 47 OIB Ff iz (&l 13)
TRl T 2R 1) 4 LS A v Atk I T (18] 8) S /s A i 114
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Tab. 4 The content of REE in Grt, blank indicates that the content is lower than the detection line

AT G TR & /ppm
La Ce Pr Nd Sm Eul51 Eul53 Gd Tb Dy Ho Er Tm Yb Lu
AAL 0025 0044 0.012 0.170 0.671 0.952 0935 7.901 3.017 25.11 4.677 1223 1.608 1098 1.341
A2 0020 0.024 0004 0.102 0.162 0210 0.238 2.605 1.445 1501 3.636 9.873 1.287 7.594 1273

A3 0.049 0.000 0.242 0.552 1.425 1.528 10.48 4.627 3849 7.498 19.50 2.675 1586 2.189
AEA .4 0.005 0.000 0.000 0.576 0.512 0.559 4.512 2.105 17.26 3.124 7.734 0918 5.627 0.761
AMAS 0057 0220 0.027 0.133 0947 1.520 1.519 1134 5591 5592 12.79 3562 5289 3512 4.576
k1.6 0.000 0.000 0.075 0.445 0.863 1.016 7.263 3.476 29.10 5398 1299 1.726 10.114 1.487
Vayraw) 0.006 0.000 0.000 0.507 0.827 0.732 6.732 2.649 20.61 3.707 9.289 1.159 6.940 1.099
A48 0.006 0.010 0.047 0.273 0.569 0.544 4905 1923 17.21 2988 7.326 0.953 4.805 0.542
AREAT.9 0.000 0.005 0.126 0.859 1.441 1.414 9372 6.238 76.45 20.79 70.70 1193 79.46 9.602
AREA.10 0.018 0.041 0.009 0.000 0.098 0.199 0202 1.699 1201 1426 3.651 1093 1350 9.244 1.479
AfA.I 0.012 0.005 0.169 0.589 0.975 1.119 7.333 2962 25.79 5.040 11.77 1301 8.793 1.408
AEA.12 0.006 0.001 0.000 0.193 0.336 0.256 2.683 1.337 14.52 3.534 9.811 1246 8880 1.384

AEAI3 0.022 0.006 0.000 0.077 0211 0.655 0.614 5482 2.104 17.60 3.226 8309 0.891 6.502 0.985
AHA.14 0.005 0.005 0.000 0.075 0.292 0.091 0.272 2.128 1228 14.61 3.566 10.57 1466 9.284 1231
AR5 0016 0.016 0.013 0.152 0.557 0.758 0.596 4.805 2279 17.36 3.392 8.189 1.043 6.134 0.909
AEA.16 0.005 0.000 0.076 0.206 0.258 0.323 3.528 1.607 15.84 3.498 9.033 1.167 7.550 1.165
k17 0.011 0.001 0.039 0.420 0.507 0.534 5379 2.112 1746 3.292 8.096 1.090 5.670 0.787
AREA18 0.006 0.006 0.000 0.288 0.520 0.715 0.786 6.535 2.596 24.19 5.295 14.873 2.092 1632 2.557
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=5 HESER Sr-Nd-Hf R Z9TER

Tab. 5 Sr-Nd-Hf isotopic composition of sample from

Tianshan

FE i 24 R 85r/%6sr  "3Nd/'**Nd  7°Hf/'THS
C2v  0.705 692 0.282 723

Elv  0.705767 0.512530  0.282 748

Wk C3v 0.705989  0.512528  0.282710
v 0706 197  0.512533  0.282 809

B4v  0.705716 0.512538  0.282 768

B5v  0.706 232 0.283 035

Bde 0705721  0.512544  0.282 724

. C2e 0.705716  0.512531  0.282 786
Bl  0.705780  0.512545  0.282 841

B2  0.705994 0.512528  0.282 693

B3  0.706 026  0.512527  0.282 705

Al 0706106 0.512519  0.282 723

F1 0705922 0512521  0.282 734

A% Elb 0706012  0.512530  0.282 720
B5bl  0.705782  0.512526  0.282 700

C3b 0706 032  0.512524  0.282 700

B5b2  0.707 169 0512516  0.282 697

TS K TAE R3] P K L ) 0 0 25
AR FIATIR A HE, 035 Ar-Ar B 4F ¥, Sm-Nd . Rb-Sr.
Lu-Hf 0T MEs A U-Pb 2445, H i i 5 5
9 V4 i K LU ST A8 AR Il 340~320 Mal®30 37381
{EFEAR R 5% X it A 2 il ik SHRIMP 3 Hr 15 2]
T W EAER MRS A U-Pb ARy, B 233~226 Mal*", SR
1M1 2Z S5 BRIy, ik ELA O A A JST AT i 4 1 114
FAOFERER G . ZRE A o RS A A,
T LLX S6 AR RR A B 47 U-Pb 4RI AT BESE TR )

Fig. 12 A diagram of Lu-Hf isochron, Age = 332424 Ma, initial

6 Hf/"HE = 0.282 662 6 + 0.000 008 1, MSWD = 1.8.
i Age=332+24 Ma, ¥If ""HF/'Hf=0.282 662 6+0.000 008 1,
MSWD=1.8
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Fig.13 Th/YDb versus Nb/Yb for the sample. Ocean-island
basalt (OIB), enriched (E)-, and normal (N) mid-
ocean-ridge basalt (MORB) are plotted for com-
parison (black solid circles)
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Nb/Yb HAE 434 4E OIB [ iz 4

A Bl s w0k E 4 o Y R AT
R T2 03 1 AR ) o e 38 2% o/ FH O A8 KAB A
8 I3 AR E AN () I LT 5 A R it AN () 3B 2 74 B 40 20
5 TN e - N R a7/ DO v S N i R
JIF LLREAS A A AN R B9 ST R LA, AT BE A8 i ik
254 AT JC R HOAE B9 A [R] A i 45 21 7T 58 Y
B IR o A AN R AL Y HE R 3R 20
AL, FA115 3] Lu-Hf SFHFR Al 332424 Ma([&l 4.
12). FAAS B IX AR R 728 B/ S 2 &
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Abstract: Subduction zone metamorphism (SZM) has important significance for both arc magmatism and mantle
compositional heterogeneity. Experimental studies and studies on natural rock have proved that the geochemical
behavior of elements during the process of seafloor subduction is complex and controlled by many factors. In this
paper, we studied the rocks rich in veins from the southwest Tianshan to explore the influence of fluids on geo-
chemical processes during seafloor subduction. Based on petrological characteristics, the sample was divided into
three sections: the eclogite part, the blueschist part, and the vein. The vein was mainly composed of omphacite, and
generally contained carbonate minerals and apatite, reflecting the sample that underwent fluid modification of CO,,
P, and halogen-rich elements under the conditions of eclogite facies metamorphism. The Lu-Hf isochron age of the
sample was 332 + 24 Ma, which was consistent with the peak metamorphic age of the Southwestern TianShan, us-
ing SHRIMP U-Pb dating reported in previous studies. The partitioning patterns of trace elements for the three rock
sections, such as Th-U-Nb-Ta-Zr-Hf and rare earth elements, were similar to ocean-island basalt (OIB), indicating
that the original rock composition was similar to OIB. The K, Rb, Sr, and Ba of the three parts were variably de-
pleted compared with OIB, and the content of these elements in blueschists is significantly higher than that in ec-
logites, indicating the mobility of these elements. In addition, Rb, Sr, and Ba were significantly correlated with K.
Considering K is the major element for muscovite, this correlation reflects the control of the presence of muscovite
for these elements. All these lines of petrological and geochemical evidence reflect that the sample had undergone
two stages of metamorphism, i.e., the eclogitization process and rehydration overprints with different degrees. At
the first stage, water-soluble elements were lost. At the second stage, the external fluids caused rehydration, and led
to the formation of abundant water-bearing minerals in the blueschist part such as muscovite, which can preserve
these elements. Therefore, if the muscovite is stable, the characteristically high content of water soluble elements in

the island arc magma cannot be attributed to the simple metamorphic dehydration of the subducting seafloor.
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