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Abstract The Qingcaoshan granitic pluton, located in the Zhapu-Duobuza magmatic arc in southern Qiangtang,
consists of granite porphyry and quartz monzonitic porphyry. However, the age and genesis are not studied due to
absence of geochemical and geochronological data. The weighted average *°°Pb/**%U age of 122+1 Ma (MSWD=
3.9) for quartz monzonitic porphyry and 114.6+1.2 Ma (MSWD=1.1) for granite porphyry is present by LA-ICP-
MS and SHRIMP zircon U-Pb dating. The intrusion have minor muscovite and cordierite, no hornblende. The
granitic pluton is characterized by enriched Al (A1,0;3: 14.81%—15.86%), depleted Ca (CaO: 1.10%—2.44%), and
high content of alkali (K,O+Na,O: 6.86%—8.80%). Father more, it is also characterized by ASI of 1.1
(A/CNK: 1.06—1.20), corundum (1.20%-2.86%) and absence of diopside showed through CIPW calculation, which
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are indicative of peraluminous sub-alkaline S-type graniten. The intrusive rock is relatively enriched in large ion
lithophile elements (Rb, Th, U, K, La, Ce) and depleted in high field strength elements (Ta, Nb, P, Ti, Y), and
exhibits LREE-enriched ((La/Yb)y: 3.24-16.20) with right-inclined REE distribution patterns. A synthesis of all
these characteristics indicates that the Qingcaoshan granitic pluton was probably derived from partial melting of

greywacke components in the upper crust as a result of norward subduction of the Bangong Co-Nujiang oceanic

crust towards the Qiangtang block.

Key words Tibet; Bangong Co-Nujiang; Qiangtang; Qingcaoshan; S-type granite; peraluminous granite
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Fig. 1 Geological sketch map of the Qingcaoshan-Purang region
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Fig. 2 Field photos and micrographs for Qingcaoshan granitic pluton
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Table 1 Major elements characteristic values for Qingcaoshan granitic pluton
/%
HAZBK RS
SIOZ TIOZ A1203 F6203T MnO MgO CaO NaZO Kzo P205 LOI
QCS04 69.81 0.36 15.07 2.84 0.03 1.34 2.44 4.06 2.87 0.14 1.01
N
il
' N QCSO05 69.75 0.37 15.44 2.96 0.03 1.27 1.77 4.14 3.50 0.15 0.61
HERBEE
QCS06 70.12 0.35 15.03 3.51 0.03 1.34 1.71 3.60 3.26 0.13 0.92
QCS10 66.77 0.44 15.64 3.58 0.03 1.62 1.68 1.90 6.90 0.19 1.18
L QCS12 68.54 0.41 14.81 3.67 0.03 1.67 1.10 1.77 6.92 0.17 0.90
A RIES QCS14 67.48 0.45 15.73 3.52 0.03 1.52 1.57 2.67 6.11 0.18 0.76
QCS16 66.78 0.45 15.86 3.68 0.03 1.52 2.02 2.52 593 0.18 0.98
%
HAOBIR FERL A/NK A/CNK Ca0/Na,0 DI o t2:°C
K,0+Na,O ZIES briy dva
QCS04 6.93 1.20 0 1.54 1.06 0.60 79.99 1.79 751
I
il QCS05 7.64 1.99 0 1.46 1.12 0.43 82.76 2.18 764
W BEA '
QCS06 6.86 2.83 0 1.59 1.20 0.48 81.13 1.74 761
QCS10 8.80 2.50 0 1.48 1.15 0.89 81.11 3.26 768
HHI QCS12 8.69 2.86 0 1.43 1.20 0.62 83.45 2.96 776
AR RIS QCS14 8.78 234 0 1.43 1.14 0.59 826 3.5 773
QCSl16 8.45 2.09 0 1.50 1.11 0.80 79.91 3.00 764

UL HUAEE R H 043 = (NayO + Ky0)/(Si0, — 43); Atk AT I RIRLEE 17, (0 THEL )7 15 UL SCHR[24-250; 4> 5954 DI (93 H8 5 ik WL 3CTk[26].
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Fig. 3 Classification and series diagrams for Qingcaoshan granitic pluton
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Table 2 REE elements characteristic values for Qingcaoshan granitic pluton

Fritl(ug - g )

HABR b
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
QCS04 10.7 277 359 15.4 3.45 0.57 3.00 0.48 2.68 051 1.56
.
Al
o QCS05 6.49 169 269 11.6 278 051 2.56 0.42 2.48 0.50 153
Fidspive
QCS06 7.96 216 285 11.7 237 0.50 2.18 0.34 213 0.42 127
QCS10 35.8 675 7153 26.8 478 0.79 4.10 0.60 327 0.63 1.85
S QCs12 318 595 654 229 3.95 0.65 325 0.46 2.48 0.48 1.52
AR QCS14 29.2 55.1 6.04 21.7 3.93 0.74 339 0.52 2.95 0.60 1.80
QCs16 39.4 716 153 26.2 4.46 0.92 3.98 0.55 312 0.61 1.79
ErR g g LREE/HREE
HABR FERL S REY) (La/Yb)x OEu dCe
Tm Yb Lu Y  ZREE(AFY) A
QCS04 0.23 1.56 0.23 137 71.6 6.00 493 0.54 1.10
HHI
. CS05 0.22 1.44 0.22 133 50.3 437 324 0.58 0.99
=B Q
QCS06 0.18 131 0.19 11.0 55.0 5.89 435 0.67 111
QCS10 027 1.84 0.26 15.9 156 11.2 14.0 0.54 1.01
) QCs12 022 1.46 0.22 12.9 135 12.4 15.7 0.55 1.01
EE S i) QCS14 0.26 1.66 0.24 153 128 102 126 0.62 1.02
QCs16 0.26 1.75 0.29 15.7 163 122 162 0.67 1.02

71.6 pg/g). ¥ HEM + H(H(LREE/HREE: 4.37~6.00) (La/Yb)x: 12.6~16.2). FEFR 1 ICEBRRL B A b5 AL
DL K (La/Yb)y fE(3.24~4.93) /N B I A3 K A AR (B 4a)) b, 2 IR 5 2 3 R A5 1
B4 (ZREE: 128~163 pg/g; LREE/HREE: 10.2~12.4; e, mEA &V ZE, AL R BEE R
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Table 3 Trace elements characteristic values for Qingcaoshan granitic pluton

. Y Fhtug-gh
A PSS
Rb Ba Th U K Ta Nb Sr p
QCS04 141 526 10.2 2.16 15730 0.99 11.8 224 611
il QCS05 143 774 9.86 2.02 19250 1.07 12.4 354 655
KB ' ' ’ ’ ’
QCS06 167 63.4 8.60 213 17710 1.06 12.1 217 567
QCS10 273 261 10.0 225 37235 1.04 12,6 141 829
S QCs12 260 155 10.6 231 37730 0.97 11.8 154 741
RS QCS14 214 306 10.4 227 33220 1.10 13.1 306 786
QCS16 222 291 12.1 2.69 32120 113 133 215 786
. Fritiug- g
HAKFR S Nb/Ta Zr/Hf Rb/Sr  Rb/Ba
Zr Hf Sm Ti Ga
QCS04 1256 331 3.45 2156 17.0 12.0 38.0 0.63 2.69
rri CS05 127 3.43 278 2216 17.6 11.6 37.0 0.40 1.85
TERIBER Q
QCS06 13 3.02 238 2097 18.5 11.4 37.4 0.77 2.63
QCS10 131 3.44 478 2576 17.8 12.1 38.1 1.95 1.05
|| QCs12 126 3.25 3.95 2456 17.6 12.1 387 1.69 1.68
(RS s QCS14 137 3.54 3.93 2636 18.4 11.9 38.6 0.70 0.70
QCS16 134 3.58 4.46 2636 19.0 1.8 375 1.03 0.76
10° 10°
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Fig. 4 Chondrite-normalized REE (a) and primitive-m antle-norma lized trace element patterns (b) for Qingcaoshan granitic pluton
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Fig. 5 Cathodolum inescence (CL) images of representative zircon (a) and concordia diagrams (b) for Qingcaoshan granitic pluton
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x4 FHEIFMEER LA-ICP-MS U-Pb 4R
Table 4 LA-ICP-MS zircon U-Pb dating results for Qingcaoshan granitic pluton
27pp/2%pp 27pp/A3y
Gy Pb/(ug- g ") Th/(ug - g ") Ulug- g ") Th/U
[ER(EN "% (lo) LA ®2%(1o)
QCS14-01 16.2 151 765 0.20 0.0492 0.0019 0.1286 0.0049
QCS14-03 23.3 305 1050 0.29 0.0471 0.0015 0.1279 0.0042
QCS14-05 17.3 187 812 0.23 0.0495 0.0017 0.1313 0.0047
QCS14-07 12.8 127 614 0.21 0.0503 0.0019 0.1291 0.0048
QCS14-08 143 110 689 0.16 0.0518 0.0021 0.1341 0.0053
QCS14-10 159 145 754 0.19 0.0512 0.0019 0.1354 0.0048
QCS14-12 19.3 194 881 0.22 0.0458 0.0015 0.1245 0.0039
QCS14-15 18.0 141 840 0.17 0.0477 0.0017 0.1274 0.0047
QCS14-16 10.6 86.0 489 0.18 0.0529 0.0023 0.1396 0.0063
QCS14-17 14.3 190 667 0.29 0.0477 0.0019 0.1213 0.0047
QCS14-18 17.6 143 807 0.18 0.0478 0.0018 0.1283 0.0047
QCS14-20 14.6 129 689 0.19 0.0488 0.0018 0.1264 0.0045
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QCS14-01 0.0190 0.0002 0.0060 0.0003 121 1 98
QCS14-03 0.0196 0.0002 0.0056 0.0002 125 1 97
QCS14-05 0.0191 0.0002 0.0057 0.0002 122 1 97
QCS14-07 0.0187 0.0002 0.0065 0.0003 119 1 96
QCS14-08 0.0189 0.0002 0.0060 0.0003 121 1 94
QCS14-10 0.0194 0.0002 0.0058 0.0002 124 1 95
QCS14-12 0.0197 0.0002 0.0059 0.0002 126 1 94
QCS14-15 0.0193 0.0002 0.0057 0.0002 123 1 98
QCS14-16 0.0191 0.0002 0.0082 0.0003 122 1 91
QCS14-17 0.0186 0.0002 0.0057 0.0002 119 1 98
QCS14-18 0.0196 0.0002 0.0063 0.0002 125 1 98
QCS14-20 0.0189 0.0002 0.0057 0.0002 121 1 99
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