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Petrogenesis of the Zhulanbu composite pluton and its implications for tectonic
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Abstract: There are two composite plutons, Fucheng and Zhulanbu, emplaced in the Huichang region of the north-
ern Nanling Mountains. Nevertheless, very insufficient researches have been conducted on the Zhulanbu composite
pluton, and its age and petrogenesis remain problems of much controversy. The Zhulanbu composite pluton consists
of early intrusive coarse-grained biotite mozonite and late intrusive fine-grained mozonite, and LA-ICP-MS zircon
dating suggests that they were formed in Indosinian (228 Ma) and Late Yanshanian (135 ~133 Ma), respectively;

however, the Fucheng composite pluton was emplaced in Indosinian. Chemical analyses of major and trace elements
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indicate that both the early and late granitic intrusive bodies of the Zhulanbu composite pluton are characterized by
intermediate-strong peraluminous nature, high content of Si, Al, K, low content of Ca, Mg, enrichment of Rb,
Th, U, and depletion of Sr, Ba, P, Ti, Eu. They also have lower SREE (<165 x 10 ~® on average) and Zr + Nb
+ Ce + Y content (<350 x 10 °). These geochemical characteristics suggest S-type granites. The whole rock Sr-
Nd isotopic analysis results show that the early intrusive granite exhibits higher (*'Sr/**Sr), than the late counter-
parts (0.715 6 ~0.726 0 and 0.710 5 ~0.716 4, respectively), but they exhibit the same variation of ¢Nd(¢)
values (ranging from —10.0 to —7.0). Zircon in-situ Lu-Hf isotopic analysis indicates their similarities of ¢Hf(¢)
values ( =12.9 ~ =7.7 and —15. 1 ~ =10.5, respectively) and t;,(2.0 ~1.7 Ga and 2. 1 ~1. 8 Ga, respective-
ly). The elemental and isotopic results suggest that the Zhulanbu composite pluton probably originated from the par-
tial melting of a mixed crustal source involving the Paleoproterozoic metapelite and minor metagreywacke. The
Fucheng composite pluton and the early intrusive granite of Zhulanbu composite pluton were formed in a compres-
sive background of the Tethys tectonic domain during the Indosinian; in contrast, the late intrusive granite of Zhu-
lanbu composite pluton was formed in the intraplate extensional environment of the paleo-Pacific tectonic domain
during the Yanshanian period.
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Fig. 1 Sketch geological map of the Zhulanbu and Fucheng composite plutons, southern Jiangxi Province (after Bureau of

Geology and Mineral Resources of Jiangxi Province, 1989)®
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1—granite; 2—Early Cretaceous shoshonite volcanic rock; 3—red beds of Late Cretaceous Ganzhou Formation; 4—Sinian-Cambrian strata;

S—fault; 6—uranium deposit; 7—sampling location
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Fig. 2 Petrographical features of coarse-grained biotite mozonite (a, b) and fine-grained monzonite (¢) in the Zhulanbu

composite pluton (crossed nicols)
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Fig. 3 U-Pb concordia diagram and CL images of coarse- (a) and fine-grained (b, ¢) granite of the Zhulanbu composite pluton
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white circle and dashed circle on CL images denote U-Pb and Hf analysis spots, respectively
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J5135.8 2.2 Ma(MSWD =8.7, n=14). M4l
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3.2 FEERNHESWHERRHE

PR A A0A AR 0 1 o o &R 0 A K 46
RITH 2. HER2 ATLUE H, FAKRL R

K2 EEHZEBERIETE(wy/ %) SWMETE(w,/10° ) DIFER

Table 2 Major (w,/ %) and trace element (w;,/10 ®) analytical results of the Zhulanbu composite pluton

PRI S

i HRL B B KA Mk KA A
A ZLB-7 13ZLB4 13ZLB-5 13ZLB-13 ZLB-2 ZLB-4 13ZLB-10  13ZLB-11 13ZLB-9
Si0, 74.90 75.40 74.40 76.00 75.00 75.10 75.80 75.40 75.80
TiO, 0.21 0.08 0.14 0.04 0.16 0.10 0.07 0.06 0.08
Al, O4 12.40 12.85 13.15 12.45 12.85 12.70 12.60 12.75 12.60
Fe, 05" 2.26 1.30 2.21 1.44 1.86 1.43 1.63 1.44 1.28
MnO 0.04 0.07 0.09 0.01 0.03 0.03 0.02 0.03 0.06
MgO 0.23 0.11 0.21 0.06 0.21 0.14 0.08 0.07 0.12
Ca0 0.79 0.83 0.59 0.57 0.20 0.84 0.58 0.62 0.75
Na, O 2.62 3.36 3.24 3.68 3.07 3.26 3.75 3.74 3.48
K,0 5.12 4.68 4.94 4.82 5.31 5.20 4.70 4.71 4.66
P, 05 0.08 0.01 0.09 0.01 0.04 0.02 0.01 0.01 0.01
LOI 0.73 0.61 0.53 0.53 0.69 0.78 0.87 0.73 0.56
Total 99.57 99.39 99. 66 99.69 99.53 99.88 100. 15 99.60 99.50
A/NK 1.26 1.21 1.23 1.10 1.19 1.16 1.12 1.13 1.17
A/CNK 1.10 1.06 1.12 1.01 1.15 1.01 1.02 1.03 1.04
ALK 7.74 8.04 8.18 8.50 8.38 8.46 8.45 8.45 8.14
K,0/Na, O 1.95 1.39 1.52 1.31 1.73 1.60 1.25 1.26 1.34
FeO,/MgO 8.84 10. 64 9.47 21.60 7.97 9.19 18.34 18.51 9.60
Ca0/Na, O 0.30 0.25 0.18 0.15 0.07 0.26 0.15 0.17 0.22
FeO‘qui(l;/ig0+ 247 1.36 2.34 1.40 2.04 1.53 1.62 1.43 1.35
Li 74.06 173.40 47.16 3.01 7.26 37.53 2.69 6.84 17.91
Be 4.81 5.07 10.96 16.97 4.70 76.69 5.65 5.53 5.82
Sc 3.81 3.96 5.37 2.63 3.10 2.87 2.23 2.16 3.71
Ti 1236.9 509.24 792.16 240.23 963.78 561.56 399.28 347.99 466.92
\ 8.39 4.23 6.17 2.88 9.25 3.24 3.55 1.30 3.30
Cr 85.64 16.73 20.03 14.65 77.87 80. 60 16.77 14.02 13.93
Mn 393.03 1045.12 1303.77 115.58 284.79 243.48 222.80 433.48 898.84
Co 2.14 0.36 1.16 0.00 2.00 0.88 0.04 0.01 0.18
Ni 1.50 2.35 1.71 1.57 2.14 2.78 1.67 2.14 1.36
Cu 73.40 13.79 2.06 4.27 38.18 15.05 1.19 1.12 4.82
Ga 19.34 15.93 18.98 18.08 13.78 14.51 17.60 18.70 12.87
Rb 386.37 502.90 358.30 351.23 269.26 438.60 407.01 470.21 293.67
Sr 56.49 32.90 30.77 18.37 91.80 51.58 18.49 12.96 29.71
Y 51.41 53.98 50.29 156.56 26.56 37.60 68.97 83.90 48.70
Zr 169. 19 80.36 98. 68 85.45 153.74 104. 06 87.22 93.17 77.53
Nb 18.86 26.60 18.63 41.97 15.34 20.06 47.47 48.72 24.06
Mo 3.16 1.09 2.16 2.98 1.14 1.62 4.68 2.89 1.74
Sn 14.83 16.45 8.54 5.72 20.98 12.29 7.19 6.28 6.74
Cs 21.31 9.31 10.37 2.27 5.55 9.58 2.80 3.78 6.11
Ba 214.27 51.75 146.51 55.16 328.32 102.27 59.47 57.01 32.74
La 49.02 14.12 25.69 18.39 31.63 22.68 16.33 15.98 9.76
Ce 99.30 25.98 54.73 42.90 59.63 48.73 41.36 39.09 19.18
Pr 11.70 3.91 6.98 7.28 6.48 5.24 6.92 6.67 3.27
Nd 42.45 16.20 23.94 25.37 23.74 20.28 22.98 22.02 12.65
Sm 8.89 5.37 5.41 8.96 4.51 4.91 7.41 7.38 4.68
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Continued Table 2
FE il KRB 2 B KA KA iR KA
ek 71.B-7 137Z1.B4 1371.B-5 1371.B-13 71.B-2 71B4 13ZLB-10 1371.B-11 13Z1.B-9
Eu 0.54 0.33 0.30 0.10 0.65 0.40 0.16 0.15 0.23
Gd 8.53 5.81 5.45 10.37 4.40 4.96 7.50 7.71 5.05
Th 1.54 1.31 1.16 2.46 0.73 0.96 1.74 1.83 1.16
Dy 9.57 9.06 8.43 17.74 4.42 6.22 12.07 13.03 8.14
Ho 1.88 1.87 1.82 3.78 0.90 1.28 2.45 2.71 1.67
Er 5.63 5.77 5.84 11.91 2.83 4.01 7.55 8.62 5.16
Tm 0.83 0.93 0.97 1.96 0.45 0.65 1.25 1.47 0.85
Yb 5.23 6.22 6.51 13.08 3.01 4.4 8.5 10.17 5.84
Lu 0.76 0.95 0.97 2.00 0.48 0.69 1.28 1.56 0.9
Hf 6.00 4.47 3.99 5.41 5.06 4.27 4.87 5.70 4.6
Ta 2.34 3.36 1.97 5.66 1.70 2.65 7.35 8.37 3.62
A\ 4.02 5.61 3.63 3.49 1.55 1.33 1.81 1.52 2.99
Pb 43.20 56.02 30.60 23.21 13.11 54.53 29.34 41.37 41.52
Bi 30.15 1.35 0.46 0.09 1.05 0.20 0.19 0.04 0.87
Th 36.73 30.71 23.97 33.87 21.34 26.12 39.09 38.84 26.52
U 10.30 8.55 8.76 13.76 3.40 13.44 11.45 13.11 11.17
Zr + Nb +
338.8 186.9 222.3 326.9 255.3 210.5 245.0 264.9 169.5
Ce+Y
> REE 245.9 97.8 148.2 166.3 143.9 125.4 137.5 138.4 78.5
Eu/Eu” 0.19 0.18 0.17 0.03 0.45 0.25 0.07 0.06 0.14
ty,/C 778 775 779 772 784 773 774 775 778
M 1.27 1.31 1.26 1.38 1.21 1.38 1.36 1.36 1.34

FE: A/NK = AL O3/(Na, 0 +K,0), A/CNK = Al,0,/( CaO + Na,0 + K,0), ALK =Na, 0 +K,0, M =(2 Ca+Na +K)/(Si * AD).

T A S AMA IR KAV A E R E AN B
—E Lk O B AL, AR ERMELR KA R Sio,
SEYKT 14% , Si0, FH &0 %R 75.18%
75.42% s PR 1 CaO F MgO 7 =BG, F 44
Bt m b KA R A DN 0.57% ~0.83% Al
0.06% ~ 0.23% , M4 4 kL — K 48 & 4 70 il A
0.20% ~0.84% F10.07% ~0.21% ; @ Mt &40,
B4k, B AAORTRL R 2 B = KA 45 K,0/Na, 0 =
1.31 ~ 1. 95, fMAdi ki — KA KA K,0/Na,0 =1.25
~1.73: 4 Na,0 + K,0 — Si0, & b, fir G 3o S 7B 4%
TAEH A B 4a): @ &8, AR U =
TAAHL R M 2 B KB i< % A/CNK {H 4 1.01 ~
112, *MATE R o 1.01 ~ 1. 1503 2), # A/NK —
A/CNK B fi# b, By s #8007 15k 45 0 X 88 (]
ab), AT 59 1 B8 i B sk 45 T, A TS B A
R 5 3k B R A R TSR, 2007 AT VR
£5,2013) . @ & TiC EARRFMALE B2 TiO, & w45
W2 0.04% ~0.21% F10.06% ~0.16% ) F1 PC T4k
FIFMALE B2 P05 T & 43 40 0.01% ~ 0. 09% F
0.01% ~0.04% ). & B M8 W FIWEL RS, E Zr —

Si0, i I, Bk 22 30 3 Ak 5 AMATE 6 2 R b
FILH G S PE CB e, R SR B A, AR 4 &
BICHE MM Ze F P E T B R S ( Watson
and Harrison, 1983), &5 W g /R P & 4 W 2 Y9 IR
i, 2240 T 772 ~784°C, “F¥{E A 776°C (K 4d) 5 1k
il A A

RS IRA R AR RAMALE A A Lot R B
BB, AR R =’ K AL KA Y REE 4 97. 8
x10 % ~245.9 x 10 °, P14 J 164. 6 x 10 °, 4MA
gk K ALK A S REE 24 78.5 x 107° ~ 143.9 x
10 %, SR 124.7 x 10 ¢, P& #AK T 2Bk AE X
o U RIS R 250 x 107 AR AMATE K
AR EFEN Ea 581, B HIFREEEAR—,
I 8Eu=0.03 ~0. 19, “F3{H K 0. 14, J5 ¥ 8Eu =
0.06 ~0.45, ¥ N 0. 19, B Lo KB E/M 1
TCEPME S, AR, M T oc E Rl 2k K
RS AI A CB Sa) . R R AR L,
BREIRAE A LUE K 7 U0 % RboTh UK, ] &
4% Ba Sr P Ti AFFAECKE 5b), 54 B 408 R0
IR AR ARL s BR 2SR R R AORDRL R S R E KA
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Fig. 4 Major element diagrams of the Zhulanbu composite pluton

a—C(K,0 + Na, 0)-5i0, E(Middlemost, 1994); b—A/NK — A/CNK [&( Maniar and Piccoli, 1989); ¢—Zr—Si0, &;

d—Zr—(Na+K+2 Ca)/(Al = Si) (#F L) & (Watson and Harrison, 1983); & 4 4% 55 ¥ 51 1 i3 74£45:(2013)
a—(K, 0 + Na, 0)~ Si0, diagram Cafter Middlemost, 1994); b—A/NK — A/CNK diagram (after Maniar and Piccoli, 1989); ¢—Zr - SiO, diagram;
d—Zr—(Na+K+2 Ca)/(Al * Si) (cation ratio) diagram Cafter Watson and Harrison, 1983); data of Fucheng granite after Ren Haitao et al. , 2013
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Fig. 5 Chondrite-normalized REE patterns (a) and primitive mantle-normalized incompatible element patterns (bh) of

the Zhulanbu composite pluton
BRI A EE D] 2 Sun 1 Mecdonough( 1989) ; JRAE S K51 B McDonough F1 Sun(1995)
chondrite after Sun and McDonough(1989) ; primitive mantle after McDonough and Sun(1995)
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MAH UM Th SEDM A 6x107°~13.8x10™°  ~0.726 9, f s T 40k — K 1€ X % (0.710 5 ~
124,010 °~36.7 x10 *, #METERI AR U A Th - 0.716 4) o 424 eNdCo) {384k 16 /N, HL 2 %
TESMAN3.4x107° ~13.4x10° R 21.3 x10°° A3, BT -10~ -7 Z[M(FK3, K 6a). Efk
~39.1x10°°, B3 U Al Th )& |IEA 3 B KRR Z B K0 KA 5 AR 400 = KAk A 1)
ST E AR AR EME(U =1.5 107, Th Nd [F 47 25 P9 B BORE AR RS 5, 22 WA K, 40 ) o

=8.95x10 °) (& ili%%,1999) 1818 ~1 647 Ma Al11 663 ~1 509 Ma. 7 eNd(¢)—
3.3 2% Sr-Nd EMiI Z4FHE (YSr/%Se) . B 6a) I, FES ST 2R S fide

PREZEIRE AR Se-Nd AL R MRS R TR 3. KA ZRAGTE RN, e eNdCo)— ¢ B CE 6b) b, #F: i
FHRLE 2B — KA 2 19 (Y St/ Se), (80,715 6 mUHS o A R e i 58 AL by 58 VA0 X 3 P, e ok 2k

*3 HKR=IBEXEM Sr-Nd FIESFER

Table 3 Sr-Nd isotopic compositions of the Zhulanbu composite pluton

FE 2 bk FHE/Ma w(Rb)/107° w(Sr)/10 ~6 S Rb/% Sr 87Sr/80 8y 20 (¥7S1/%8r),
ZLB-1 228 116.4 244.9 1.38 0.720 0 6 0.715 6
ZLB-7 MBI B 228 386.4 56.5 19.79 0.790 3 5 0.726 9

13Z1B2  —KAeHA 228 333.5 114.9 8.40 0.749 1 3 0.7222

13ZLB4 228
ZLB-2 133 269.3 91.8 8.49 0.7328 5 0.716 5
Z1LB4 4k K 133 438.6 51.6 24.61 0.758 3 4 0.711 0

13ZLB-9 Ak 133 293.7 29.7 28.60 0.765 4 5 0.710 5

1371B-10 133

FEf%YS  w(Sm)/107¢  w(Nd)/107° 4 9m/ 1 Nd BN/ Nd 20 (BNA/™ND); e Nd(p) 15y /Ma
ZLB-1 7.39 38.02 0. 117 440 0.512 115 11 0.511 942 -7.9 1 647
ZLB-7 8.89 42.45 0.126 534 0.512 058 13 0.511 872 -9.3 1758

13ZLB-=2 8.9 44.49 0.120 868 0.512 024 11 0.511 846 -9.8 1799

13Z1B4 5.37 16.2 0.200 283 0.512 129 10 0.511 834 -10.0 1818
ZLB-2 4.51 23.74 0.114 784 0.512 131 23 0.512 030 -8.5 1618
ZLB4 4.91 20.28 0. 146 284 0.512 138 12 0.512 009 -8.9 1651

13ZLB-9 4.68 12.65 0.223 532 0.512 199 16 0.512 002 -9.0 1 663

13ZLB-10 7.41 22.98 0.194 828 0.512 271 8 0.512 099 -7.1 1509

10 a -
W R st b S
sl * FEHRARERE
O S 41
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27T E
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K6 ERZIBE AR eNd(D—(YS/%S), KRK(a) 5 eNd()—1t KARE(b)
Fig. 6 &eNd()—(¥Sr/*Sr) (a) and eNd(#)—¢ (b) diagrams for the Zhulanbu composite pluton
HEFE TN S BUAE 4 1K) Se-Nd (7] 2 Y8 BBl Ling 252001 ) M H: 2 2 Uk, T 04 3tb X iy 9 188 20 H 538 Ak 3 0 0 05 55 ( 2003 )
B A Se-Nd R 2 B 5| T EEREAR(2007)
Sr-Nd isotopic data of I- and S-type granites of South China after Ling et al. , 2001 and references therein; Pre-Cambrian crustal evolution domain
after Sun Tao et al. , 2003; Sr-Nd isotopic data of the Fucheng composite pluton after Yu Jinhai et al. , 2007
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IR R RO ) ORI T 5 HE AR 2 4 B AR AT B LI 7. 20 B &5 2R o, R
3.4 $5A Hf F{IRERFE R 25 BE A AR B 2 i PG 17 A BTS04 6

BREIEARRES A Lu-HE RN Ry 1324, SO NeHICOEZBT -12.9 ~ =7. 7218, ]

x4 KR=IBEXENKEA Lu-Hf FIESTER

Table 4 Lu-Hf isotopic analysis results of the Zhulanbu composite pluton

ST RS WS/ Ma oL HE 70 Lu/ VT HE Toyp/ THE  CTSHEZTTHD,  gHECGH) Hf(t) error t5y/ Ma
ZLB-6 FURL BB 2B~ K AL R4
ZLB-6-01 647 0.282 103 0.001 740 0.045 293 0.282 082 -10.1 1.7 2210
ZLB-6-02 231 0.282 411 0.000 610 0.017 716 0.282 408 -7.8 1.0 1749
ZLB-6-03 229 0.282 407 0.000 523 0.015 119 0.282 405 -8.0 0.9 1759
ZLB-6-04 228 0.282 371 0.000 860 0.025 784 0.282 367 -9.3 0.8 1843
Z1B-6-05 230 0.282 271 0.001 666 0.048 576 0.282 264 -12.9 0.9 2 069
ZLB-6-06 230 0.282 343 0.000 793 0.023 040 0.282 340 -10.2 0.8 1 902
ZLB-6-07 229 0.282 305 0.001 122 0.035 542 0.282 300 -11.7 1.2 1 989
Z1B-6-08 226 0.282 390 0.000 864 0.025 018 0.282 387 -8.7 0.9 1 800
ZLB-6-09 2542 0.281 392 0.000 546 0.015 772 0.281 366 7.4 1.4 2 581
ZLB-6-10 228 0.282 379 0.001 904 0.057 320 0.282 371 -9.2 1.2 1834
ZLB-6-11 227 0.282 342 0.000 893 0.026 100 0.282 338 -10.4 0.9 1 907
ZLB-6-12 227 0.282 415 0.000 633 0.018 655 0.282 412 -7.7 0.8 1744
Z1B-6-13 226 0.282 376 0.000 862 0.026 419 0.282 372 -9.2 0.9 1833
Z1B-6-14 215 0.282 300 0.002 322 0.070 743 0.282 291 -12.3 1.1 2 020
ZLB-6-15 274 0.282 252 0.001 244 0.035 293 0.282 246 ~12.6 1.1 2082
ZLB-6-16 232 0.282 366 0.000 972 0.029 158 0.282 362 -9.4 0.9 1 851
ZLB6-17 227 0.282 351 0.001 315 0.039 158 0.282 345 -10.1 1.0 1 891
ZLB-6-18 230 0.282 293 0.001 427 0.040 579 0.282 287 -12.1 0.9 2019
ZLB-6-19 229 0.282 382 0.001 259 0.036 564 0.282 376 -9.0 0.9 1821
ZLB-6-20 437 0.282 261 0.000 701 0.020 100 0.282 255 -8.7 0.9 1 960
13Z1B9 4k — K A6 M
13Z1LB-9-01 133 0.282 269 0.002 505 0.085 033 0.282 263 -15.1 1.4 2132
13ZLB-9-02 134 0.282 293 0.001 063 0.028 715 0.282 291 -14.1 1.4 2 069
13ZLB-9-03 135 0.282 296 0.001 153 0.034 038 0.282 293 -14.0 1.4 2 063
1371.B-9-04 137 0.282 393 0.001 185 0.030 309 0.282 390 -10.5 1.4 1848
1371.B-9-05 222 0.282 334 0.000 653 0.017 541 0.282 331 -10.7 1.5 1925
13Z1.B-9-06 131 0.282 385 0.001 054 0.030 133 0.282 383 -10.9 1.4 1 868
13ZLB-9-07 222 0.282 328 0.000 720 0.022 170 0.282 325 -10.9 0.8 1 940
13ZLB-9-08 136 0.282 383 0.001 136 0.034 303 0.282 380 -10.9 1.3 1871
13Z1.B-9-09 131 0.282 397 0.001 670 0.053 941 0.282 393 -10.5 1.6 1 845
13ZLB-9-10 219 0.282 341 0.001 889 0.054 889 0.282 333 -10.7 1.5 1924
13ZLB9-11 132 0.282 341 0.009 279 0.276 199 0.282 318 -13.2 1.6 2011
13ZLB-9-12 216 0.282 194 0.000 870 0.026 108 0.282 191 -15.8 0.9 2238
13Z1B9-13 135 0.282 343 0.000 980 0.029 490 0.282 341 -12.3 1.0 1958
13Z1L.B9-14 133 0.282 358 0.001 525 0.041 512 0.282 354 -11.9 0.9 1930
ZLB2 #ik — Kb
ZLB-2-01 138 0.282 385 0.000 696 0.019 008 0.282 384 -10.7 1.4 1 862
ZLB-2-02 150 0.282 384 0.001 617 0.047 123 0.282 380 -10.6 1.4 1 863
Z1B-2-03 137 0.282 310 0.001 369 0.039 948 0.282 306 -13.5 1.1 2033
Z1B-2-04 130 0.282 282 0.001 268 0.036 450 0.282 279 -14.6 1.2 2 097
ZLB-2-05 134 0.282 312 0.001 137 0.032 822 0.282 309 -13.4 1.1 2029
Z1B-2-06 138 0.282 270 0.001 544 0.042 267 0.282 266 -14.9 1.2 2122
Z1B-2-07 135 0.282 308 0.001 102 0.028 986 0.282 305 -13.5 0.9 2037
Z1.B-2-08 137 0.282 283 0.002 200 0.060 151 0.282 278 -14.5 1.0 2096
ZLB-2-09 132 0.282 313 0.000 834 0.023 464 0.282 311 -13.4 1.1 2 026
ZLB-2-10 133 0.282 337 0. 000 885 0.023 563 0.282 334 -12.6 1.0 1974
ZLB-2-11 227 0.282 284 0.001 792 0.049 090 0.282 277 -12.5 1.0 2042
ZLB-2-12 130 0.282 309 0.001 285 0.035 093 0.282 305 -13.7 1.0 2 039
Z1B-2-13 140 0.282 351 0.001 007 0.026 633 0.282 349 -11.9 1.0 1937
Z1B-2-14 145 0.282 272 0.001 061 0.028 595 0.282 269 -14.6 0.9 2110
ZLB-2-15 134 0.282 388 0.000 685 0.017 497 0.282 386 -10.7 0.9 1859
71B-2-16 105 0.282 345 0.001 371 0.036 679 0.282 343 -12.9 1.4 1973
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zircon Hf isotopic composition of the Fucheng composite pluton after Ren Haitao et al. , 2013
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(R V55,2013 ), FEAT] LURA 2 & 3k 52 3 0A 1R i
W S AMATE X 2 YT BT BRSO o TR 22 52 AR A
AT AR 25 B s O /> R AH 45, 2007 F 8 4L
45,2012), %€ 4E J75 £ N Rb-Sr K-Ar. 85 47 4 ¥k
8, g AR K H U S 22 AN 55 . B A6 U-Ph [A) A7
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(RAE L5, 2007), H 2ok i S 4F () J2 B Tk
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ASCAG B PR 2235 R AR B 2 BE K AR
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135.8 £2.2 Ma(MSWD =8.7, n =14), 5 &
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Fig. 8 Discrimination diagram of genetic type for the Zhulanbu composite pluton
a—4% Whalen 45:(1987) ; b—4% White ! Chappell(1977)
a—after Whalen et al. , 1987; b—after White and Chappell, 1977
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DUBE U Mo AS BIAR A7 o BEAh, Lu-HF [ A& RAEHS A
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Fig. 10 Tectonic discrimination diagram for the Zhulanbu
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Fucheng composite pluton after Ren Haitao et al. , 2013
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