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Abstract Xitieshan terrane is located in the middle part of the North Qaidam ultrahigh-pressure (UHP) metamorphic belt. It is one
of the important terranes in the belt and consists of granitic and pelitic gneisses with lesser lensoid blocks of eclogite and serpentinized
peridotite without garnet. Most eclogite blocks were retrograde to varying extent with symplectite and amphibolite overprinting. Although
numbered zircon U-Pb geochronological data have been reported in recent years, time for HP-UHP eclogite-facies metamorphism
remains debatable, and interpretations for the previous age data contradict against UHP metamorphic ages that have determined from the
Yuka eclogite, Luliangshan garnet peridotite and coesite-bearing metapelite in Dulan. Using techniques of CL and SIMS analyses,
combining studies on mineral inclusions in zircons, we obtained an eclogite-facies metamorphic age of 433 +3Ma ( weighted mean ).
This age is consistent with metamorphic ages of Yuka eclogites and should represent HP-UHP metamorphic time for continental
subduction. This study plays important role in understanding metamorphic evolution and deep subduction of continental crust in the
Xitieshan eclogite-bearing terrane.

Key words HP-UHP metamorphic belt; Eclogite; Metamorphic age; Continental subduction; Xitieshan terrane; North Qaidam

B E  BRLRKRETRLERHET RGP, RELGRSGETRTHERARIS, HHKREIEK R R RE.
TSR R RS Y W9 HGAE 8 B . KA E BN T RRAR L0 Ao A i N AR ik, B A
LA RIATT REF 4G U-Ph SR FF G ADAGAE 540 3 R -A8 3 R TR A9 AR — LA £ $3, IF ELOAHT AT 8 k0L A8 4% 2 4a
TR R NR— A G AL EE L e FRL ARG R ZERE AR HETRFHAN RGP R, Al gk L g4E
BT U-Ph SR F OB EATAE E AR T 2 B 097 Ph/P U A AT 3 58 b 433 23Ma, 5 & F 3b R MG HE 32 09 T RS9 —
B, RE K AR B 6 3 AR SRR AT AT — T ML ARAE 2 3 AR 6 R IR A e K I 3k KA Y E
ZE L,

KER  HE-RBBZETRT; 8L TRFE; RGP 4200 ik R

MEESEE  P588.348; P597.3

Sedv ol m R B O TR BV HFEEN, AR SRANEAD 8 (Yang et al. , 2001, 2002a, b, 2006; Song
FEf 24 350km , FH#R 22 Hi A Ak AR SRR - R IR er al. , 2003a, b, 2004, 2005, 2006, 2007, 2009 ; Xu et al. ,
J, 2 B IR g B AR AR Bl B R T R . T 10 4F Sk B BF 2006 ; Mattinson et al. , 2006, 2007; Zhang J et al. , 2005,
SRR T 128 e AR B RV R Rl M S R rh AT IR A 20095 ARIBIEAE, 2009) #2254 o R e e AR T g

w307 R RELRRL & LRI H (2009CB825007 ) Al K H AARL# 3L 4 T H (40773012 40825007 40821002 ) Ik 45 Bl
F—EER N RIBE, T 1963 454 WA I, 25 A 2%, E-mail ;: sgsong@ pku. edu. cn



1192
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IS CLiO b NSE S RU R N SN R R U TR C N O DA

K 0 DI R, 22 s AR R R 78
FARR e LA T I B e M- R o 72 AR ALE , R B By 473
~443Ma R KA G B vh A B AR s I 300 B BE O 434 ~
421 Ma, 185 I AZ ARG -5 o B R e Th il gy
RS T8 A AT 4 48 4% Oy 423 + 6Ma (Song et al.
2006) , f{ 3 K Fifi 3 7 R ob 9 B 4K (Song et al. , 2006,
2009) o G AT AN 5 8 iR T8 BT AR IR Oy 420 ~ 423Ma
(Song et al. , 2005) , FAA WE A AT B o I 728 B4R 08l
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Fig. 1  Simplified geological map of the North Qaidam UHP belt (a) and geological map of Xitieshan terrane (b, after Zhang et al. ,
2009) with a photograph of outcrop of eclogite block
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Fig.2 Photomicrographs for zircons with garnet (Grt) , omphacite (Omp) and rutile (Rt) inclusions (a, b) and CL images for

zircons and analytic spots with ages (c¢)
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Table 1 SIMS U-Th-Pb analyses for zircons from the Xitieshan eclogite

207 Pb 206 P]’)
Sample/ U Th fue U 2075131) o "’:’ﬁ g Pb  xg Pb  zo s =y
spoty  (x107%) ( x107%) meas U (%) BBy % 206 py, % 206 p}, % Ma (o) Ma(zo)

QLI5S@01 484 8 10.491 0.02 0.54534 2.37 0.0692 1.50 0.05714 1.83 0.06094 1.44 441.9+8.5 431.4+£6.3
QLI5S@02 379 17 {0.401 0.04 0.54424 2.16 0.0695 1.52 0.05679 1.53 0.05995 1.20 441.2+7.7 433.1x6.4
QLI5S@03 413 44 {0.01} 0.11 0.52108 1.75 0.0692 1.50 0.05464 0.89 0.05464 0.89 425.9+6.1 431.1+6.3
QLIS@04 137 2 {0.10} 0.02 0.53626 2.24 0.0702 1.50 0.05541 1.66 0.05621 1.51 436.0+8.0 437.3 6.4
QLI5@05 783 80 {0.00f 0.10 0.53389 1.63 0.0696 1.50 0.05567 0.64 0.05567 0.64 434.4+5.8 433.5+6.3
QLIS@06 124 5 {0.041 0.04 0.53082 2.20 0.0707 1.50 0.05448 1.61 0.05448 1.61 432.4+7.8 440.2+6.4
QL15S@07 391 9 {0.00} 0.02 0.51642 1.77 0.0673 1.50 0.05562 0.94 0.05562 0.94 422.8+6.1 420.1 6.1
QLIS@08 277 9 {0.06} 0.03 0.54399 1.97 0.0699 1.50 0.05642 1.28 0.05691 1.22 441.1+7.1 435.7+£6.3
QLI5S@09 367 41 10.03} 0.11 0.52222 2.25 0.0691 1.50 0.05480 1.68 0.05480 1.68 426.6+7.9 430.8 £6.3
QLI5S@10 433 45 {0.01} 0.10 0.52157 1.74 0.0682 1.50 0.05543 0.88 0.05543 0.88 426.2+6.1 425.5+6.2
QLIS@11 426 71 {0.00} 0.18 0.52727 1.77 0.0696 1.50 0.05492 0.93 0.05492 0.93 430.0+6.2 433.9+6.3
QLIS@ 12 152 3 10.07} 0.02 0.54561 2.09 0.0694 1.53 0.05703 1.43 0.05703 1.43 442.1+7.5 432.4+6.4
QLIS@13 354 34 {0.00f 0.10 0.53603 1.79 0.0698 1.50 0.05568 0.98 0.05568 0.98 435.8+6.4 435.1%6.3
QLIS@14 208 21 {0.04} 0.10 0.53228 2.05 0.0695 1.50 0.05552 1.39 0.05552 1.39 433.3+7.2 433.4+6.3
QLIS@15 406 4 {0.02} 0.01 0.53993 1.75 0.0700 1.50 0.05592 0.90 0.05592 0.90 438.4+6.3 436.3 6.3
QLIS@16 413 26 {0.00f 0.06 0.53249 1.88 0.0695 1.50 0.05556 1.13 0.05556 1.13 433.5+6.7 433.2+£6.3

TE /06 M Ph 5 87 Ph 1 4 L

4 MEEX

41 HESHES

Sedb R I JEE T AR 2>y 2 Rl (1) Sk R
W s P A A B e g s G5 (2) R B R b i KBl b
7t I RRG IR X R

SR (0 PR I S A G A T 2 i AR A
{& (Song et al. , 2003b, 2006 ;Zhang G et al. , 2008) , iZ Lk
UG R FUE S 0 ey RO R R PR R R HE
dmce O R0 B 1 W A RV ) N R 78 T AR
PR, L Vb M v R AR BT e SR 1 R A TR AT I
~517Ma (Zhang G et al. , 2008) ,

JEE R B R Bl T 2 A ARV L R L DX ) AR
FARER MRS 23 BT R X SR 5 T LA 4 R A
Ti (Ti0, <2.5% , Ti/Y <500) FIf Ti (TiO, >2.5% , Ti/Y
>500) P XA S, A LK) OIB Hl E-MORB fi i
TR AL, 5 A5 AR s i X s 140 A L (Chen
et al. , 2009; Song et al. , 2010) , ¥ f1 EEWHEHIR A AR
SERRAFE ) ~ 850Ma, S Rodinia i K Jifi 28 fif f) 8 450 b g AL
HIHTE S (Song et al. , 2010) .

HT TR Bi R o Al A LSS S I TR, AN TR R IR
(EREPN T AW =R S BN iUk SR e e = e i ]
Mg ik BB AT LUAH B IR 2= At [ 7 TR B ARF bl b i
F Rodinia #8 J fiti (1) 22 f# B [8] 78 750 ~ 820Ma (Li et al. ,
1999) , K 1l 72 1 4F I e A 7T L4223 800Ma, WA i fif7 &8
A3 JEE S R R R MR W A M LA 5 TR DA O il s v

R R BEFT XA o B BRI A O B8 11 B AR I DL
FRII AR B B AT R AR AR 750 ~870Ma (Zhang J et al.
2005; Zhang C et al. , 2011) , FORIXBEAR S ih T HEHE A AH 2L
B A TSP A, {EL T AR BOUR B IS 198 B AR, (]
At Sz W 3 ELAT 5 R RO o e A T 9 B PR T ) Bk
LA o, AN S5 A0 R A e SO AR e TT RE R T 1 g
LA TR AT AT AE

4.2 Bl EEESETRAR

HB 22 b A VDM s S B TR AR A R T RPN
AR R L 500Ma, 171 A i J7F e s AR 2 A P A B
SEATHT-Z G B, T8 AT AR 22 b XA A AR I R iR
TR A B A8 BT A7 88 0] DL R 43 460 ~ 440Ma FI 430 ~
420Ma BB EE (Song et al. , 2006, 2009) , 4RIt FE AL
A SRR R Bt 1R 3 ) g R 87 RS B =R, e 2 1 A
M E 28 ST AR5 R 420 ~ 423Ma , AR B VR 7 0 3] ~ 200km
TRBEIT 2B 9 48 0T 5 f R AV 1 JE IR B 2R 70 ~ 100km
(Zhang et al. , 2005) , WA AHAS B4R S (430 ~435Ma) [
23 8 L) A AR RO 25 s

Sk g B HC AV A % Bk LR A R R R A AT
TREMWEAE TAHE (Zhang ] et al., 2005, 2006, 2007,
2009) . F|ff%E 4 TIMS Fil SHRIMP U-Pb 5Z4F, Zhang J et al.
(2005) A% T HHE A A8 AR % Sh 480 ~ 486Ma 5 1) A
S 4k TAERS 750 ~ 800Ma, £ [N A7 B4 Ar/ Ar 4545 407Ma, 573
B (2007) AARLR LIRSS £5 1 SHRIMP 474438 ]
g 426 ~46TMa, It — 2548 452 + 12Ma F1430 +4Ma
20, (EAEE W T R R R S5 M MO 4R 0%, 5 & R



1196

DN AR AL AR ST AR, TS ARV e A AL B AR S . s B
TIMS 7347, Zhang et al. (2006) 345 1 ByBRILAE R 5T b
19 138 BARHE 952 + 13Ma, A2 S AF IS 478 +43Ma; Zhang J e
al. (2009) X ARGE T A A4 W% A =B R A
SHRIMP 4% g 461Ma, £1 K1 41-4 L A1 v B I AR R 423
~430Ma, [Hitt,Zhang et al. (2009) A 488k L H AR (Y
JR -8 2 A JSTAF- 1 Ry ~ 480Ma, JRROAE 3 A A1 £ TN AHIE Ak
AR AR g 450 ~423Ma, 3 SBAE I (1 i B 15 48 10 4 U At b
AR g - o A ST AR A T S P O
— A B AT AR B, TR A e -
v R L8 O ol R R 48 5 1) 5 A A R A7 T e e AR 4 o 4
it o RIS A HAE K R - R AR R
B i, REEAREE R A B0, SAamAaZ
) FEA A, AN REHTE ARG i 5 B9 Cpx + P15 Grt R4 7R
Fedtaa o 85 A AR E B R A FERINE A AR 7R T B oy, AR
B LA AR M R 2 S0 W% T A S A DR A B AR i . A
SCHFSE AR A SR R A T W BB U5 A A R AR TR 2 AR R
AR BT AR 5 0 A AR AR AR, B4 B T ARAE Y
i U ARG, P9 2 14 8 43 A RO A S TS ), 4R A
1 433 +3Ma [WAFEHS 5 R RS 1A — 20 3R T84k
LR A5 1 o s - 8 78 B AR

B B0 BIRSOCEGR BT R T AR A B B
LB S AT ORI, 55 41 SIMS S 4F 15 B B2 e BT 5 Hu Bk
Py BRWTFE X TR A B, B A4 0P ORI T 5 S B U
UL, TEC RIS

I AU e 82k & 90 de g,
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