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Abstract: The Early Paleozoic high pressure (HP) to ultrahigh pressure (UHP) metamorphism in the North Qinling (NQ) ter-
rane preserves the oldest UHP record in the whole Qinling-Tongbai-Hong’an-Dabie-Sulu orogenic belt and thus registers the
first accretionary collision process between the South China block (SCB) and the North China block (NCB). However, its evo-
lution processes remain the subject of heated debate. This paper presents an integrated study of CL image. trace elements, and
U-Pb age of zircons from a felsic vein within a UHP eclogite outcrop from the Guanpo area, NQ terrane. Zircons from the vein
are euhedral in shape, displaying oscillatory, planar or no zoning, high U but low Th contents resulting in low Th/U ratios,

indicating that they precipitated from hydrous melts responsible for the vein formation. In addition, these metamorphic zircons
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are characterized by low LREE contents, relatively high HREE patterns, and significant negative Eu anomalies, suggesting the

hydrous melts formed during the amphibolite-facies retrogression. The weighted mean *°Pb/** U age of 494410 Ma of these

zircons is similar to the age of the peak UHP metamorphism (490.4£5.8 Ma) of the NQ unit. within the analytical error.

Based on the above observations, we suggest that the NQ terrane underwent fast exhumation after deep subduction in the Early

Paleozoic, and released hydrous melts derived from partial melting during exhumation, which was triggered by the significant

amphibolite-faices retrogression.
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Fig.2 Field photographs and micrographs of felsic vein 11QL98 in the North Qinling terrane
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ling terrane

BRORL 5 A1 Bk #E AL AE % McDonough and Sun(1995)

. A E KR 5~10 f% (Hermann et al.,
2013) . B4 R B R g B HE— 20 B i K A R
AR BT 20 733 BB W T e 5 2 A B S KR R
JK L B T i s 2R R SRR A,
St A TR BCA B8 I A3 AR (Hermann et al.,2006).
AN TR S 08 8 \ I AR 7 A 1 R A S A S AR —#F (Liu
et al.»2014) HERAE I H B ™ A 5 R AR L 3 1A
S I S U R A A A1 B A 3 JkoRn A2 J5t &2 4 Tk A
(Zheng et al.,2011;Liu et al.,2014; Zhao et al.,
2016). 7380 th TAEW R HR i U & Th A A Bk

AT Bl M, DT 5 BOHT A= 85 0 %k B AR Th/
U (B FAE A REE fl HSFE & & K 8% A9 JE A%
7R (Wu and Zheng,2004 ; Zheng et al.,2007 ; X /)N
25,2009 Wu e al.,2009). 54K [ & /K i (& 26
35 v B 78 ST AR L, RO R e R AR B A
HAT %% /) HREE fl HFSE % &, £ REE 7t £ fic
sriia BR B LREE 5 #11 HREE & 4 (9 R#IE
i H A A B B A B BUIR B 5§ (Zheng
et al.,2011;Liu et al.,2014;Zhao et al.,2016).
AT 5 A R A K S BB A 11QL9S. H &5 A
BAT SE 4 MR AR O N & & 85 1Y IR 2 B0 LTI
AR A3 B T8 B B 40l R AE 5 DX 1 B A R N
R B AT 25 L 3 B B B DR AR o i 8 A R 2
TP AR Y L TR TE DK AR B R A 4 R R
B (Vavra et al.,1996; Gebauer ez al.,1997 ; Xl /NGl
Z5,2009; Wu et al.,2009; Liu et al., 2014; Zhao
et al..2016). A . &5 41 B A ¥ 19 HREE 1 Y %
i UMK Th & &8 LSRR Th/U HAE, LRI
WK A HREE Fl HESE %2 4 ) %5 fif 7148 47 i
I3 i — U ES AR K B S KIS R (Vavra et al.,
1996 ; Hermann ez al.,2006; Liu et al.,2014).3X L&
A B A LREE 5 4t HREE & 4 (9 B 7 1%
2, 0 3 X T A K A AR ORE A R BT AR R s A
HIEP-4H ) HREE FE 70 R AE . 1 -5 4 I8 A A T 22 5
B 4ot R 0 AR X A — B (Hermann
et al., 20013 Wu and Zheng, 2004; Zong et al.,
2010) R MEAAH T AR A 1T LIRSy — PR e A 7 1Y)
WY K& E % HREE, 3805 Z - 1Y 242 51 55 A1 Af
Xt 75 #t HREE (Rubatto, 2002; Rubatto and Her-
mann, 2003 ; Bingen et al., 2004; Wu and Zheng,
2004) 1T AE 18] £ [N 5 AH e 72 1) 1B 728 B b, 40 1R
AR 3 iR BB R B AR A R BU IR IR T
Bk K AR i gy A 2 A s % HREE (Hermann
et al.,2001;Zong et al.,2010). 53 &b K& F ik A
s A BA R WA Eu ft 2% RS A E K
AR K A A (Hermann et al., 2001; Rubatto,
2002; Rubatto and Hermann, 2003 ; Bingen et al.,
20043 Wu and Zheng,2004). K it , 48 SCIA h & K 1E
TRTE 1T £ DR e A A R 722 T3 By Bl o X B A T
o HEAT IR TR A B KR AR G Y i R R
720 °C,3X 5% M DX BT 4R GE 1 A IR A R R R
IR R 4% 1 JE AR — B0 (8K & B 4%, 20095 Cheng
et al.,2012). 45 F FIR AL, 28 0 O % X R A
ftise 28 D T A A i R R B AT IR i B (Bader et al.
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A3 %

2013) , T ECH A B K 9 T K RN\ B4R A 7E 44
S TEK T v B 5 R R R R 4y F KRR T i R A
[N A FH BB 2% A A (Auzanneau et al.,2006; Zong
et al.»2010) , 3 H5| % A 3 40 45 il 7= 2 5 7K 0 1k
(Hermann et al.,2006; Zheng et al.,2007; Zheng,
2009) , & KU AR 2 45 S A FDE 0T 4 36 5T ik 1
4.2 TRk B9 R A 1)

i i 3 LA-ICP-MS/SIMS U-Pb 4 f{ 2% I
AR+ 4 Lu-HE 458 B 28 2 4F % 07 ik 5t b & %
MR AR IR T — RIAE R %0 5%, Yang
et al.(2003,2005) f et T A6 %% 05 B 4 Ml IX K 0
Jo R JRRSE R A WA I R R A 9 85 A U-Pb 4R 1%
3504 511435 Ma I 507 + 38 Ma. i Ti%4E i B
BERI o HTR 2, PRI 0 S8 45 I AS B8RS o Hb B A
R AR VR FH A 04 9] AR B ) . Cheng ez al.
(2011,2012) . Wang et al.(2011a,2013b) ., XI| K %5
(2013) FRFFE A5 (2015) XF B 3% L RGBT | 3 il o] A
A RE V) 45 i DX A AR 0 A L R DAL S R RV o S
17 REME A U-Pb & 4587 . 43 51 A9 28 Jit 4F i
JUFE o 507.048.7~485.843.8 Ma, 75 X 26 4% £7 rf
KA AWA G AMEZ iAo ST gk,
R T M8 A AH AR B E A A B AR, Cheng et al.
(2012) X SURE I 480 W 8 0E AT 42 %5 Lu-HI S5 i 424
BB AT AF BN AE R 45 S N 516.4 5.8 Ma, [H g Hike
il HR AR EL A R A K B AT WO AT I AR 3R
AR AR B ARG, B T i = e A WA AR
JEFR PR ) DL 1 AR 22 4 i 245 SR 14 0 vk oF 25 04 Ml
DX R 1Ry 1 FH A 0 09 A o i AR 2 A7 A & B
Wang et al.(2014) X} Z& W& 3 rh &8 RS A TN A T
(%5 A LA-ICP-MS U-Pb & 4F 45 % & 490.4 +
5.8 Ma, 1678 i 8% 47 Hh % B A 1 4 I A 4 B2 A
6 T AU 23 U8 RROVE S 1 e O AR O AR B O (AR A
ZE U T vp 3 R S 78 Ml DX 8 ASHE A TN 2 v R A
Yol YA AR CE A 5E 45, 2016) L 4T 4% A U-Pb 4%
Bris 3] 1L — BN AR I 45 R (496.9£2.5 Ma).

AR SN BE K 11QL9S By &5 47 4T SIMS
U-Pb 5E 4 43 #1, 15 32 Ph/** U AL 249 45 1
494410 Ma(MSWD=2.2). i1 T 85 1 4= & H #H &6
O3 R I 15 AR A TPl R i AT BT R
78 5 A DR R S A ) £ DR 25 A 43R A8 5 1 FH Y Bt
(Auzanneau et al.,2006) . 5 A= 88 7 38 7~ TR AR o
Fili e T 3R 2o A b A TN 25 A AR A VR A AR X —
AE AR S AT 4 5 G 28 0 b X T 1A %) R S R R s R
75 AR P 1 W 30 A 0 A 5% 25 3 TR N R AR — 3, R

i e T A8 T A R A I ) P AT S i DA i S0 AR
i RE S 5T B A TN R R AR BT B A TR AR b AR R AE
<10 Ma N &P EPTIR (Wang et al.,2014). Her-
mann et al.(2001) TEME % 7 73 Kokchetav 2 B A9
R RS FVE B s AR A AR 3 T — 2
B U-Pb 4R 4, 4331l 52745 Ma 528 £8 Ma Fl
52645 Ma, Ifif X S 4R I & H AU 1 & T A2 A
JFHUEE S R JBR KL 5 AH L A TR S AH IR A2 5T B B iy I AR
Massonne et al.(2007) %f f%[E Saxonian Erzgebrige
b DX 4 WA S B v R S B A T S e
W 1T SHRIMP U-Pb JE 47, 15 5 4F i 25 5 N
337.042.7 Ma,336.8£2.8 Ma il 330.2£5.8 Ma, 48
TN T A AL T O | b 5w R M A (R YR BE 1
.53 A, 75 TH BT JR UL T ) Dora Maira Hfi X
(Gebauer et al.,1997) FlEL A X287 JL N 7R B 35 19
D’ Entrecasteaux #f & (Monteleone et al.,2007) %
Hi [FIREARAS T AH AL B BIF 5 SR 3 b B R A 1 AE
Pl A 5 2 06 3 Lol WA 28 0L ) e T 722 By ) T 5
2 UL 4 38 (Zheng et al.. 2003; Kylander-Clark
et al.,2012) . GEF o B /N AL R AR R AT LA TR
<C10 Ma N & A= Pl 4R . 25 X0 o [ AR 1 K
) — FE1E 1L (Zheng et al.,2003) K 410 86 ) VG F
A A (Kylander-Clark et al.,2009) 4 &I f 48 &
L B AR S 2218 473R (20~30 Ma).

AR S AR BT KA TR 18T R R Al B A
IR o R P Rl A ) KA T AR A Y
tH B8 A% A A0 I {1 it 7 25 A R RE i O 412 2 R e
R P 8 A S A A [ S 5 K M AR A RE B R R
A AT AR R B 9 9 R A4 L DT | S AR
W A B9 3T 38 (Labrousse et al., 2011; Hermann
et al.,2013) PRI, 58 % TN O 2% 04 i v 78 o
A1 32T IR 3 R TR 3 R AR S K AR R e
FOUE T A AR g 2 SR SR AL A2 TR R o
WA & Pr iR (Hermann ez al., 20015 Auzan-
neau et al.,2006;Labrousse er al.,2011). 454 R A
WFFE LR AR SN R L 22 08 AR 7E 25 490 Ma & /E
e 8 AR TS & A T PR TR
43 MEETEX

H R T 00 28 08 0 AR o 1B 78 TS A % 2B Y I
(] % JHG by 5 o) 1 38 A7 55K 1 4 e DAL UG, AN ) 2 3
XoF T2 b DR AR AR 36 A FR R R TS TR A A
W 5B 96 (Cheng et al.,2011; Wang et al.,2011a,
2014 ; Z=ME 2%, 2012; Bader er al., 2013; Wu and
Zheng,2013; Dong and Santosh, 2016; Liu et al.,



fif - FAE AR TR AR A D R S BRI B B 0 U-Pb 4R i Fe Hoh 5 28 X 397

20163 Yu et al.,2016).Liu et al.(2016)IA KL Z 14
e . — R R 8 B A A T PRV [ LA e B R 2R
W3 4 87 T ARG 52 ) B 500 ~ 485 Ma & A fili
FEAR w — TRART o VR B 7= 8 205 32 AR oAl B A B
KA B E IR AE S e 7E 470 ~450 Ma il 420 ~
400 Ma % 22 & A= W 14T 3R 46 T, I 43 590 28 3 a5 £ TN
R FIRRORL 5 A 1 18 48 57 /E . Bader et al.(2013)
R U8 TR 43 S P 43, H AL AR AE 2 500 Ma 5 —
BB B PE P9I R A TR AR op A A L 7= A e AR B A
I JG £ 20 470 Ma F13R 28 76 1% &8 s 7 S0 7F 520 ~47
Ma 2 Iy = WIVE N b = 128 A O OB 1 22 0% B i
e ARV S P AR V) R RO S R B K A R AR,
IEF B XU A4 22 1 AU R b B B & AL 2
S 5k A ) G ARE b 52, 7R 28 08 B 0 18] Dy 2
430 Ma 1) KA 306 sl LA ) 420~ 400 Ma 1) 5
TR S A AS FRAE FH . 7E Wang et al.(2011a,2014)
Ml Wu and Zheng(2013) 45 H frf 1) 1 455 0 o, [R] B b
WAL Z2 0 BL ot A AR R Ak g s R 43 S T B B, 4R
HH 7 g 9 20 N R A B 2 e A W TSI — i e =
PF. AL ZE 4 B3 i B g AR b T R EEINZ R L 7R 4
490 Ma 28 [y i i85 F 728 SV L B s & A= P s 3138 OF
BomAEZRBHREIKZ E (Wang et al., 2011a,
2013b,2014). 2 J5 . 7E 450~400 Ma, oy H5¢ 42 1 jg 7+
pE A [ SRU A | = (LR Nl O | O S (SO e
A RO B R XA KRR, I i — 2
FEL 420 Ma 19 RRORE 25 FH A8 504 FH R 2 0 il AR
FH o o ZU M0 22 W8 B A2 BT 5 41 (Wang et al..2011b,
2013a;Xiang et al.,2012).

il 488 35 L1 1) TR R A A AT LA AR R A Y
it &, R AR AL 5 2 W K B9 R RT3 3R (Hermann
et al.,2001;Kylander-Clark er al.,2012). K itk , R & 5
W 38 LU T Bt A v 5 AS A DG 9 A8 TG B B R AE —
A Dt A ] ] 58 658 /N 19 72 ot 5 42 B 5 0 i e [
— 172 o A R TR B B o DA Ko L A P AR L
X 7 A s B BHLAS (2R E S, 2012) AR SCHF 5T R B . L 2%
U b A 2 I3 R A v R g A8 I P O i R & A P
PriR 2 #7815 TR AR DN 5 A R 28 BT A (Wang
et al.,2011a). 3% bp 75 45 b 28 08 Bty A= A5 — 19K —
i il 58 = 7 A 25 R [ Il 10 B S 09 B i 1 29 420
Ma JRRLE AR = 728 B IR RS2 Liv ez al.(2016) A
R A8 1 328 Bh AR P 0 25 SR 07 U1 485 AR el X H:
L B R T T (R S, 2012) . 0] RE SR S — W R 4R
$Hr v 1] A6 A bV FH B9 52 06 (Wang et al.,2011b,2013a;
Xiang et al.,2012;Dong and Santosh,2016) , 5]t Z& 14

b X5 3 I — il il 48 = 78 AH 5C (Wu and Zheng,
2013; Wang er al..2014).

5 48t

(D62 04 B 38 = AR 5 v i 0 o bk {4
T BT R vh A P 73R 2o A v, Bl 32 DN AR AR
JEAE 51 B 30 43 s Rl T 7= 2 ) K e AR 22 2 T AR
FH T L.

(2) K 0T Bk A 14 08 BLBT AR 494410 Ma, 5
Zo A TR 1 AR S FH A AR AR — B, Rk, 2B
NN b 25 04 b A FE GRAR b 22 )5 & A D s T AR

it SIMS 4 & U-Pb #5052 43 3] 2 ok 45 #F
RRAGHF B, LA-ICP-MS £ e E L E 4 TN 213
3 3 Je A HAZL 09 A Bh e — St R T RS 0 B R
BRI B 4 F AR A E T LA i
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