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Fig. 1 Sketch geological map of Luodian plutonic

complex in Jinhua (Fig. 1b is modified after®)
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Fig. 2 Microphotographs of plutonic complex in Luodian, Jinhua
() BN KA (126JH-10-6) , Fifi ol ; (b)—BACTE R 44 (08TH-8) , IE 38 i s Quz— A %5 Pl A7 Hb— MG
(a)—Tonalite (126JH-10-6) , plainlight; (b)— trondhjemite (sample 08JH-8), crossed nicols; Qtz—quatz; Pl-—plagioclase; Hb—hornblende
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Fig. 3 Cathodoluminescence images (a) and SHRIMP U-Pb concordia diagram (b) of zircons from granodiorite (sample

08JH-10) in Luodian, Jinhua. The zircon number in fig. 3a is the same as it in table 1, and the place of ring points out the laser

beamwidth
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x1 €HRFEERANKES (MR O8JH-10)F1E KL K S (£ & 08JH-8)$5A U-Th-Pb B L R &5 T & 17
Table 1 U-Th-Pb data for zircons from granodiorite (Sample 08JH-10) and trondhjemite (Sample 08JH-8) in Luodian, Jinhua
T T e e B I e e e I
28y (+%) (+%) (%) 4 i (Ma) E I (Ma) 4 i (Ma)
TE 54 N 2 (08JH-10)
1 127 119 1. 10 0.0595(3. 2) 1. 14(3.67) 0. 13858(1. 70) 587470 801438 837+13
2 82 106 0.79 0.0672(1.92) 1.29(2.59) 0.13873(1. 74) 844440 845447 837+ 14
3 61 77 0. 82 0.0586(5.37) 1.19(¢5.61) 0.14762(1. 74) 5544116 801451 888+ 14
4 73 87 0. 87 0.0664(2.45) 1.29(2.97) 0.14143(1. 67) 818451 870443 853+13
5 117 106 1. 15 0.0687(3. 2) 1.33(3.67) 0.13988(1. 77) 890166 965445 844+14
6 258 198 1. 35 0.0685(1.19) 1. 33(1. 88) 0.14102(1. 46) 885425 949430 850+12
7 383 232 1.71 0.0693(1.69) 1.41(2.26) 0.14791(1. 50) 907435 963+41 889+12
8 68 78 0. 90 0.0665(6. 80) 1. 37(7.24) 0.14938(2. 47) 8214142 935462 897+21
9 216 174 1. 28 0.0683(1.85) 1.29(2.30) 0.13706(1. 36) 879438 823126 828+11
10 43 62 0.71 0.0652(9.12) 1.32(9.33) 0.14707(1. 98) 7824192 887483 884+16
11 153 141 1.13 0.0664(2.04) 1. 31(2.49) 0.14352(1. 44) 818443 836430 865+12
12 78 104 0.77 0.0670(1.90) 1. 36(2.46) 0.14742(1.57) 838439 927463 887+13
KA X 5 (08JH-8)
1 185.7 249.0 0.75 0.0691(0.13) 1.2078(5. 1) 0.1270(0.55) 901.9438.9 804.2423. 4 770.5+31.3
2 228.0 227. 4 1. 00 0.0707(0. 25) 1.2822(5.5) 0.1316(0. 44) 950.0£71.1 837.8424.6 797.1+£25.2
3 245. 8 506. 7 0. 49 0. 0681(0. 35) 1.2369(10. 4) 0.1312(0.47) 872.24+104.5 | 817.5+47.1 794.6+27.0
4 73.4 105. 3 0. 70 0. 0685(0. 10) 1. 2558(3. 4) 0.1329(0. 34) 883.3£34.3 826.0+15.2 804.4419.1
5 215.0 372.5 0. 58 0.0688(0. 35) 1.2453(8. 1) 0.1307(0. 36) 900.0+104.5 | 821.3%36.6 791.8+20.5
6 230.0 279.3 0. 82 0.0696(0. 31) 1. 2667(9. 2) 0.1312(0.57) 916.7£86.1 830.9441.1 794.6+32. 4
7 167. 4 221.7 0. 76 0.0695(0. 43) 1.2594C17.7) 0.1307(1.05) 922.2+125.9 | 827.6479.8 791.8+59.7
8 232.6 240. 7 0.97 0.0708(0. 43) 1.3344(12. 6) 0.1355¢0.51) 953.7+125.2 | 860.8+54.9 819.2428.8
9 132.7 190. 1 0. 70 0.0649(0. 26) 1.1781(4.5) 0.1320(0. 38) 770.1485.2 790.44+21.1 799.4+21.7
10 | 404.3 430. 9 0. 94 0.0701€0.17) 1.3129(6.7) 0.1363(0. 74) 931.5+54. 6 851.4429.7 823.5+41.7
11| 367.3 287.3 1. 28 0.0687(0.07) 1.2256(2. 2) 0.1294(0. 18) 888.6+15.7 812.349.9 784.4410.0
12| 317.3 253.4 1. 25 0.0714(0.23) 1. 3849(6. 3) 0.1401¢0. 36) 968. 5+64. 8 882.5427.0 845.4420. 5
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Fig. 4 Cathodoluminescence images (a) and LA-ICP-MS U-Pb concordia diagram (b) of zircons from trondhjemite (sample

08JH-8) in Luodian, Jinhua. The zircon number in fig. 4a is the same as it in Table 1, and the point of ring represents the

laser beamwidth
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Fig. 6 Ab-An-Or discrimination diagram of CIPW for the

intermediate-acid plutonic complex in Luodian, Jinhua

(after O’ connor, 1965)
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Fig. 7 Si0,-K, O classification diagram for rock series of

intermediate-acid plutonic complex in Luodian, Jinhua
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Fig. 9

Chondrite-normalized REE patterns (a) and primitive mantle-normalized trace element spidergram (b) for T, T, G,

and G; QM in Luodian, Jinhua(the values of chondrite and primitive mantle are from Sun et al. ,1989)
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Fig. 10 (Y + Nb)-Rb and (Yb+ Ta)-Rb discrimination
diagrams of intermediate-acid plutonic complex in Luodian,
Jinhua (after Pearce et al. , 1984)
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BEONTAT BT 12 #2532, 3045 3 i 1 v T S5 1Y) S
Hr (Rapp et al. ,1995; BE/NAREE,2007) ;8K T . % F
TTG BB KRR R F A SR X
BOA AR B2 1 s/ BE TN A S R AR G (Rapp et
al. ,1996; Yogodzinski et al. , 1995) 1 & 5 #h X X
JE AR A B EF 4 k5 Fib (Drummond et al. , 1990;
Martin et al. ,2005), KL RJEAR L i/ F #5855 K
LR T A A 4 4 Bl (Smithies, 20005 # g 45,
200D FEAFIAIR, FER K, &P E T, T.G 4
A HLHE I 2R R AL 24 R AE . LR 2 247K
WA E R IR S & MK A (Nb=09.38X10°°
~14.90 X 107°) Al 5 86 N K A (MgO = 5. 99 % ~
8. 690 HA (B H 51 SCVER) L 45 & H % i 1 5Ce
SeH L U EATIR B X B R Al i (PR 52) 18 36
SYRERL. A Mg® [ K /INAT DUAR 52 i e
I R ) SR A5 A2 B 1 g ) 5T 1Y TR 2 (Yogodzinski
et al. ,1995; Smithies, 2000; 58 HL & 3w %, 2007) ; 4
X T, T.G AW Mg 4 T 41. 5~63. 1 Z [ (CF-1
50, 4) 28 KRS T SE I A A AR AR 1 BOR
(<Z45), #B 4y #L 2 8 o L B MORB 1) 38 i (~
600, W57 ok B AR oh il 5 A IR TE b fR 2 3] T
548 5 450 b AR AN [ R TR T

G QM HAEYE T, T.G A& AN
JoT b BR A2 AL L B R o B — o i T Ak G
. HAE La/Sm-La MG F 2 IEAHCRZ (KBS
e @ s . w5 RE A X G,
QM A A G ALK A A U-Pb 4R %y 832+
4AMa® 25 B AR KM R, W LR n ad
SRAFNERTHFEAOLHEH, LEmS.G,
QM 44 W & 4. LILE fl LREE, H# -t %4>
S R v WL U DX 4 R A R I L B
BT R R o — L, R SEu T R
T A SroJtH 2 Ba F AN 08 5L K, O
e R S BIR A  AE I 4 A BR A
EATH T T, G A& W U8 K — 2535 5 16 mill % B2
R XA RHE A EFR A . BEAh.G.QM 41 & 1 Mg®
(27, 2~52. 31, -1 43. ) Fl exg (O HHEF T,
TG4 2 5 451 1 e AR 3R e 4 72 3 B AIG
Pt HEWT G, QM 2145 2 A6 A0 b 2 5TV 7 0 B
BT T, G2 A 4k 2 AR AR B 1% Jm) 38 &8 43 445wl
TE B S 3T AT BE LA DR 3 L THR A, R A2 Bk
58 b 1 A5 17y B VR L
4.2 MEEX

Maniar % (1989) 43 #fr 48 t . T, T, Gy #5875 & 9

WL T T, GG B T KRB 4R 45, G MR &
TR Bl Al 43 BR B . 1 e D5 4F (2010) X & 7Y M X
TTG A A UGB RV B R A B KA
b AL B T, T, Gy Fn 56 B 1 2R 51 16 £ 94
1) G, QM & A1 H 5 A7 878 T KB ool 36 5% 5
HETT 54 55 45 (2013) % 8 JE A 2R — 1 MRS 3657
$ o RIS A B DA A AE I R 2 — L TR T
T.Gi-G, QM EH A H A 0 b 3 1L B B iy
Y. £%E2E T\ T.G-G,QM A A HES FiRHIX
fR TR 26 2 A1 LA 25, HE b BR AL 22 5 AR IR 35 7R 25 16
Bl K B i1 S IR R B, S 4% ¥ v P38 AR B 4k (ULl —
202 BO B ol AR g Ak TR — 3 S R o
B B .

oK T A 5 ORI4 - T OK i B Al 43 BF G ) B L H
RRFETERER 3B, DA AR AR (2R IE A S5 AR
SFNN L PIBG T 880Ma Hi ilf 48 HF & E B SE — 1Y
AR [t B, 29 850Ma JF U i A 15 Sh 51 2 32 1 K
Rili R4 T L 2 820Ma Ze A5 46 g I JR B oo i (R AR
TR A (L X H et al. ,2009,2010; F 612,
2001,2006; Li Z X et al. , 2003; Li W X et al.,
2008; 2= jik 2 45, 2012), 2K L, Zheng R F %5
(2007) Fll 52 2 37 4 (2005a, 2005 b) £ H , W A fifi He 29
F 860~830Ma 5% & Aill 8 B &+ 2 J5 v] BE A7 76 Hh
HAEIE 3h I R TR AR 1 (820 ~770Ma) 1Y I R A1
Hal A BB IR TSR 5 E R H s R
AN TR B 2 < JR 4 39055 (2008, 2009) N h ¥ T A B 4 1
878~ 822Ma I} 47 £ 7 75 &5 N5 %% 2, V5 AL K
B R SRR R R N Z S 1 AR B 2 R Y
lf 5 1 56 L T 5 b AT 3% Bl 8 6 ; Wang X L 4§
(2006, 2007) &7 T4 F — R E PR T 870 ~
850Ma 2 [1] 5¢ W Ailf 1 $f A5 . 850 ~ 800Ma #E A J5 il
T3 1L B B A A s B A IR A (20100 IR A AR IA R
850~780Ma & 45 [ AT BB T m) 3 1l — )5 &
I A BRIk K 245 (2011) i bt 5 K Bl B A
835Ma /A5 filf 18 45 %, 830 ~ 750Ma Z [H] 1) 5 2K AF
A& T I Z 5 AR N A RIS B kR A
(20122) i[RI 26 W 53t 2 B 820Ma I 19 K i B lf 48
PEE SR B SRS F . Zhao G C % (2012)
TE R 40 45 v [ iy 98 20 b S, R 4R T 825 ~
815Ma 2 [i] P K fili ke S A= il 438 HF 5 RN

SRSy B RS JE R Z — TR TR
M 2R e i AUE KA 1 TR R . %K
RWMA A B RBENK S SIS &
8 2 A Rl IR R A0 2 B & A 930 ~



%8

LA T B R R GO L AURE ML TTG 19 J 5 B HA 3 5 3 1471

900Ma, J& W F Bl 2 9K 4h 47 (B & it 4%, 2009a,
2009b) 5 HAR X 74 38 454K (905 4= 14Ma) FI Bk £ 45 14
(913 15Ma) )& T8 B T 1 2l fili % 36 58 1 1= A 1K
(Ye M F et al. ,2007), 5B BRI A MBS
AR K 841~793Ma(Li Z X et al. ,2010; F 2555,
20123 55 AR R TR IR [F) BE A7 5 00 b A T AR
K IEHE (EH 7 SCHER) . BRI 2% P K i
R B 1L R4 48 B A5 iR B T AR A i T — IR T
AR A R B T — 4538 200km K9 HF A O 4L
(930~793Ma) i 3 i 2% N LR B 2% 45 47+ 2 R 88 1Y)
¥ 0 PLIE AR B SN o Ll TR, R
AREZAE 930~T793Ma J [H] F¢ 25 32 3|l 48 g v A Bk
(AR s 5 48 I B %) A 4 PR = D N e T D
S0 M (793Ma LLJE) .
B v bl 5 A 5 b Yl A 1L SR DR
W 7732 2 O [A) b DX SRR DY 2232 3 | ik 2 38 3l 4 )
18 Z) A AE) M N AE S F SO AR 4 AR T AT X
FE I DX P A e 5 T AR K I — R ATE Bl . &
ABEEQ2012b) B gs P AR L TR 1 is B A] R
[ B & 830 ~780Ma, P4 £% iz 2l & 827 ~814Ma,
RN E 822 ~802Ma, i 4R & AT A A A2 [A] i
KA JE A — A . AR T . TR AR M BN
F S 34 i A K B AT 5 T I Bl AR I Y DX AN
R T G 2SR DX IR A R O 4 1 2 AN D T 1L
FEIR AR AL I B S 5 DURR F 879~825Ma Z [i]
(PRAG IS 55, 2010) o JBRUR & B 7 LU 20 B a7 1L B AR
B AR LT AR AR KL E TR T 825 ~
756Ma Z 8] (Li W X et al. , 2005; 5K ¥ {5, 2006 ;
Wan Y S et al. 2007) , 8] A 7778 G5 — 9 X 38k A
BGH. HILEK, FTE NS T2 R T
TR MIFRE LB ECE MR EZ . 5 TiE
Sl ReIF AR & 4 7 5 A B R R 2 ] Y il 4 PF
Wi PR 4% F v P58 7R B 2 Al B 45 S RF b O 5 48
B Al DL RO T s S PR RS Bl ) 2L
il 45 AT A 5 7 B — 2 PR B B2 )

5 g

(DOEEPERBRETER AR T T T.6-G,
QM 41 &, Hri fE i N K 5 1 85 A7 SHRIMP U-Pb
AW h 841 E£10Ma, BB K AL XK A 5 1 LA-ICP-MS
U-Pb 4E#4 Jy 793+ 13Ma, i 5 11 1 20 M W 1 42 1
T 10 3 F 58 0 38 AR A 2R ol B 1 R R A i % A
wHE.

() LB E T, T, G A AW A I b AR 11

IR i I A2 2 7 J5 0 B A W) R A TR U
G QM 4L &Ml T, Ty Gy 4 A U8 IX P U R 35350 20 1
T 7= 0 5 A A2 30 7 401 b A 1 BH TR Y

() &M 5 5 241K (i B B 1L A5 Hh 1) TR AR
Fm I B T — 45 Kk 200km A9 5 (1 11 242 (930
~T793Ma) Bl 2 IR B2 ity AR T4+ so il
AR SR R LA P RT AR, RBGR B A H Al
e A o oA 5 1 BT e % A il

Bt A ST A B A AT 0 vE A I
H 7 o 75 5 2 XS B A L 1 DOV i P 4 I A
BNy ORI N o e ) Ik N =
FEIFAERE S A BT 1l 45 7 TS B | Rl 22 R
W EAE RN REISE S S T80 TAE .
FE S —JF Fm W 2. A, 0 O B 4 R
N Y 5 58 SO IR L

T B

@ 47 T4 Hi IR A F ST BE - 2005, WEVLA 1 ¢ 25 7 < AR R DX I
PR

2 % x W

A S e —  HEROUL . B, 25 T WD, R — 0, 2R AR 0 L AT B T
¥ JWOGHRE. 2009a. VL1l — 23 2% BF 5 4l - 7K B ] BB A7 AE KT Tl A
AR R 55 905 3D ok A B A LA-TICP-MS 4 AR % Al b 2R 1k
2EIEAE. P EANE DL 39(7)994~1008.

FRAREE, e, S —, HACW . BRI, M3, S0, MRT. B
. 2009b. #i LV K BE A BE A 19 B < 55 41 U-Pb 4RI A HE [
PR 2. B E . 54(5):610~617.

WA AR, PN, MREEZE. WIS 2007, 05 BMH M X
TTG JFi A BRA 45 4 U-Pb 845 F1 HE [F) 07 % 5 2% 55 A 3R
23(02) :253~262.

IS B AR E A RN REAA AR XL WAL,
MR, BTE e . FF P 2010. & 74 4 X L 98 iR 42 4E 1 o5 28
B 0T A RS (MA) B B oK i st e A 4L v E . 37
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TTG Assemblage in Southeastern Margin of the Yangtze Carton
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Abstract

Along the southeastern margin of the Yangtze Carton expose several Neoproterozoic dioritic-granitic
plutonic complexes, which were considered as within-plate plutons intruding along the Jiangshan-Shaoxing
suture belt between the Yangtze Carton and Cathaysia Block. This paper introduces petrography,
chronology and geochemistry of Luodian intermediate-acid plutonic complex in Jinhua, Zhejiang Province,
and ascribed as TTG assemblage that including T, T, G, (tonalite-trondhjemite-granodiorite) and G, QM
(granite-quartz monzonite). They display typical geochemical characters of arc magmas, i. e., weakly
negative Ce anomalies and obvious enrichments in LILE such as Rb, Ba, K, Pb, whereas depletion in
HFSE such as Nb, Ta, Ti, P. T, T,G, ssemblages, showing high Na, low K with high Mg~ (41. 5~63. 1)
and exg(¢) (+2.6~4+9.4), may be formed by the partial melting of dehydrated subducted basaltic slab
and partly assimilated by mantle wedge. G, QM assemblages, having similar geochemical features to T, T,
G, whereas comparatively higher K, O content (from 2. 75 % to 5.08 %), higher LILE and LREE. and
lower Mg® value (27.2~52.3) and exg(#) (+1.7~42.0), implicated the subsequent partial melting of
the subducted slab but without obvious assimilation of mantle wedge. Their zircon U-Pb ages of
granodiorite(G, ) , trondhjemite (T, ) and granite(G,) are 841+ 10Ma(SHRIMP), 793 + 13Ma (LA-ICP-
MS) and 832+44Ma, respectively, indicating these T, T,G, and G, QM rocks were continental margin arc
magmatites formed by continuous subduction of Paleo-Nanhua Ocean slab in Neoproterozoic. Combined
with regional geologies and previous studies, it is proposed that, Luodian complex in Jinhua and
Huangshan complex in Zhuji as well as Pingshui complex in Shaoxing make up a 200km long,
Neoproterozoic (930 ~ 793Ma) continental margin-arc plutonic complex zone. In other words, the
southeastern margin of the Yangtze Carton had not collided and amalgamated with the Cathaysia Block at
least until 793 Ma, while coexisting of T, T, G;-G, QM rocks predicate an early-middle subduction of

oceanic crust.

Key words: continental margin-arc TTG; Neoproterozoic; Luodian in Jinhua; Qinzhou-Hangzhou joint

belt; southeastern margin of the Yangtze Carton



