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Geochemical characteristics and significance of granodiorite porphyry
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Abstract: Following the discovery of the Yulong metallogenic belt and the Gangdise metallogenic belt, the Ban-
gong Co-Nujiang River metallogenic belt is the third metallogenic belt found in Tibet, and the Duolong ore con-
centration area is a typical ore concentration area in this metallogenic belt. The authors investigated geochemical

characteristics, tectonic setting and provenance of granodiorite porphyry by conducting whole rock analysis and
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Pb-Sr-Nd isotope analysis of Nadun, Bolong, Duobuza, Naruo, Tiegelong and Gaergin deposits in the NE-
trending tectonic belt of this ore concentration area. According to the results obtained, the granodiorite porphyry
is mainly of the high K calc-alkaline and shoshonite rock series, with K,O values being in the range of 2.03% ~
6.07% ; it is enriched in LILE(Rb, K), but depleted in HFSE (Nb, Ta, P, Ti); > REE and LREE/HREE
values are 48.95X 10 6~249.02x10 ® and 4.09~21.47, respectively, suggesting the enrichment of LREE;
SEu values are in the range of 0.56 ~1.03, with the average value being 0.78; 2%Pb/?"Ph, 27Pb/?%Pb,
206ph/2Ph ratios are 38.554~39.419, 15.534~15.665 and 18.465~19.161, respectively, being 38.835,
15.615, 18.659 on average. In the lead isotope diagrams, the granodiorite porphyry is located around the evolu-
tion line of the orogenic lead. (¥Sr/*Sr); vary in a wide range of 0.705 79~0.711 12, with the average value
of 0.707 74. eNd(t) vary in the range of —15.3~ —1.7, with the average value of —4.5. Sr and Nd isotope
data show that the magma was mixed with the crust and the mantle. In combination with previous researches,
the authors hold that the Duolong ore concentration area was formed at the accretionary orogen stage, and its ge-
ological setting was an island arc developed on the basis of an accretionary complex, and that the ore-forming
materials were derived from the mantle with the addition of crustal material, with the activity conducted by the
melt formed by subducting plate. The discovery of the Duolong ore concentration area, the Qingcaoshan deposit
and the Xiongmei deposit indicate that more ore deposits are likely to be found in the Bangong Co-Nujiang River
metallogenic belt.

Key words: Duolong ore concentration area; granodiorite porphyry; geochemical characteristics; Pd-Sr-Nd iso-

topes; tectonic setting
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Fig. 1

Geological map of the Duolong ore concentration area Cafter Zhang Tianping et al.» 2007®; Lii Lina et al.» 2012;

Wu Dexin ez al.» 2012)
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I—Quaternary: 2— Upper Tertiary Kangtuo Formation; 3—Lower Cretaceous Meirigie Formation: 4—2nd member of Middle Jurassic Sewa For-

mation; 5 —1st member of Middle Jurassic Sewa Formation; 6—2nd member of Middle Jurassic Quse Formation; 7—1st member of Middle Jurassic

Quse Formation: 8—grayish green diorite and quartz diorite; 9—light grayish green diabase; 10—grayish green diabase; 11——granodiarite por-

phyry: 12—breccia; 13—andesite; 14—fault; 15—placer gold ore spot and orebody; 16—location of ore district
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Table 1  Collection of samples in the Duolong ore concentration area

WX GPS A A TR Pb-Sr-Nd [FI {7 Z A% 5
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Table 2 Chemical analyses of granodiorite porphyries in the Duolong ore concentration area

WX 5 SiO;, TiO, ALO; FeO; FeO MnO  MgO CaO Na,O K,O P,0s Bekm  EHE La
ND-3  63.26 0.58 23.13 1.9 0.25 0.06 0.9 0.37 0.2 5.49 0.05 3.79  99.98 9.49

il ND4 59.58 0.54 23.4 3.92 0.65 0.04 0.7 0.21 0.17 5.92 0.04 4.98 100.15 18.6
ND-5 64.24 0.55 21.24 1.49 0.15 0.06 0.96 0.31 0.34 5.94 0.02 4.60 99.90 11.3

BL-1 57.94 0.76 21.95 5.48 0.86 0.02 0.97 0.33 0.19 3.96 0.17 6.12 98.80 48

W BL-2 62.16 0.64 22.04 1.99 0.24 0.01 0.33 1.43 0.73 3.91 0.1 6.06 99.64 8.28
BL-9 60.67 0.76 19.84 5.27 3.46 0.07 2.54 0.44 0.68 4.52 0.11 3.87 102.23 36.8
17102-22 65.62 0.64 12.95 7.81 5.04 0.08 1.55 0.63 1.09 5.4 0.09 2.96 103.86 38.6
LAk 1710223 65.64  0.71 14.24 5.5 3.86 0.09 2.34 0.35 1.17 6.07 0.09 2.44  102.50 40
17102-33 68.94  0.85 12.5 4.42 2.96 0.08 1.2 1.16 0.86 5.81 0.11 2.40 101.29 58.7

NN-26 58.86 0.55 28.11 1.16 0.3 0.02 0.35 0.47 0.25 2.55 0.19 6.92  99.73 10.1

Z¥  NN27 59.15 0.57 27.5 1.67 0.24 0.02 0.35 0.29 0.18 2.41 0.13 7.16  99.67 21.5
NR-1 63.27 0.56 20.52 4.26 0.6 0.05 0.87 0.43 0.15 5.53 0.09 3.90 100.23 17.8

TGL-2 66.79 0.38 22.11 0.72 0.29 0.02 0.45 0.19 0.76 4.48 0.04 3.47  99.70 17.3

Y E TGL-3 64.41  0.51 21.12  3.21 0.42 0.03 1.05 0.38 0.51 4.83 0.13 3.63 100.23 27.4
TGLO8-2 63.83 0.46 22.93 1.23 0.1 0.02 1.07 0.7 0.44 5.62 0.04 3.43  99.87 20.9
Geg-1-1 62.05 0.29 19.31 4.31 0.69 0.02 0.54 1.54 1.37 2.7 0.05 7.13 100.00 11.6

R Geg-1-5 64.88 0.32  18.76  4.03 0.75 0.02 0.56 0.37 2.05 2.7 0.1 5.83 100.37 13.2
Geg-1-7 65.46  0.25 18.28 2.54 1.41 0.03 0.43 0.74 2.4 2.03 0.05 7.23  100.85 15

X FE5 Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
ND-3 18.0 2.03 8.33 1.76 0.38 1.75 0.34 2.36 0.50 1.62 0.27 1.83 0.30 16.5

il ND4  33.9 3.75 15.2 2.83 0.75 2.22 0.36 2.20 0.44 1.37 0.22 1.48 0.25 13.1
ND-5 22.6 2.47 9.41 1.72 0.36 1.75 0.3 2.45 0.52 1.65 0.28 1.88 0.32 16.7

BL-1 90.6 11.4 44.7 9.36 213 8.69 1.14 6.17 1.20 3.27 0.47 3.03 0.44 29.8

W BL-2 16.0 2.18 9.93 2.28 0.70 2.30 0.32 2.20 0.50 1.72 0.28 1.99 0.33 12.7
BL-9 70.1 8.10 29.2 5.39 0.99 5.32 0.75 4.29 0.88 2.53 0.35 2.39 0.35 22.5
17102-22 73.8 8.83 29.4 5.19 1.05 4.37 0.72 3.53 0.66 2.03 0.30 2.04 0.31 21.8
ZANI% 1710223 77.5 9.3 30.9 5.53 1.13 4.81 0.80 3.85 0.72 2.13 0.33 2.13 0.32 23.3
17102-33 109 13.2 43.3 7.18 1.27 6.09 0.90 4.09 0.71 2.11 0.30 1.90 0.27 22.5
NN-26 = 31.8 2.17 8.74 3.42 1.22 5.38 0.59 2.22 0.35 1.02 0.15 1.01 0.16 7.14

ZF NN27  45.7 5.81 22.3 4.99 1.36 5.60 0.64 2.45 0.41 1.23 0.19 1.39 0.23 7.74
NR-1 33.6 3.64 13.6 2.41 0.74 2.67 0.58 4.49 1.04 3.34 0.57 3.58 0.53 36.0

TGL-2  30.7 3.80 14.1 2.60 0.66 2.40 0.28 1.46 0.30 0.87 0.13 0.92 0.15 7.62

Y TGL-3  49.6 5.72 20.6 3.64 0.93 3.66 0.47 2.86 0.60 1.85 0.27 1.80 0.27 16.1
TGL08-2 35.7 3.606 14.1 2.46 0.63 2.15 0.36 2.30 0.47 1.49 0.25 1.73 0.28 14.9
Geg-1-1  21.4 2.65 8.97 1.22 0.41 1.16 0.20 1.13 0.22 0.73 0.12 0.89 0.13 6.91

IR Geg-1-5  25.1 3.05 11.3 1.48 0.41 1.03 0.15 0.66 0.12 0.41 0.07 0.53 0.09 3.78
Geg-1-7 25.7 3.06 9.8 1.27 0.33 0.92 0.13 0.55 0.10 0.31 0.05 0.45 0.07 3.03

X H% SREE LREE/HREE (La/Yb)y 8Eu Rb Sr Zr Nb Ba Hf Ta Th U
ND-3  48.96 4.46 3.72 0.66 232 38.9 184 6.62 568 5.27 0.60 5.00 1.86

il ND-4  83.57 8.79 9.02 0.88 242 28.3 148 5.91 671 4.55 0.54 4.05 0.90
ND-5 57.07 5.20 4.31 0.63 284 32.2 127 6.03 467 4.13 0.54 4.71 1.40

BL-1  230.60 8.45 11.37  0.71 138 24.5 299 15.5 450 7.11 1.35  15.30 4.93

W BL-2  49.00 4.09 2.99 0.92 176 132 167 4.63 456 4.43 0.39 2.95 1.15
BL-9 167.44 8.93 11.05 0.56 179 32.3 224 17.1 424 5.39 1.35 13.50 2.75
17102-22 170.83 11.24 13.58 0.66 146 84 153 9.90 573 4.03 0.78 10.20 1.72

Z A% 17102-23 179.45 10.90 13.48 0.66 196 83.6 122 14.0 569 3.20 1.03 9.51 1.61
17102-33 249.02 14.21 22.17  0.57 143 82.7 135 16.8 606 3.82 1.17 13.00 1.90

NN-26 68.33 5.28 7.18 0.87 128 892 160 8.97 399 4.27 0.79 5.08 0.81

A NN-27 113.80 8.38 11.1 0.78 123 809 165 8.27 445 4.42 0.68 6.38 1.06
NR-1  88.58 4.27 3.57 0.88 256 224 168 7.60 552 4.93 0.71 7.51 2.97

TGL-2 75.66 10.64 13.51  0.79 164 107 119 6.79 596 3.64 0.74 3.82 1.28

Pk TGL-3 119.67 9.16 10.92  0.77 166 76.8 143 9.71 607 4.15 0.99 6.90 1.91
TGL08-2 86.49 8.58 8.67 0.82 214 40.6 246 8.06 488 6.97 0.84 5.01 1.73
Geg-1-1  50.83 10.09 9.38 1.03 131 206 51.7 5.34 180 1.66 0.48 3.20 1.32

IR Geq-1-5 57.60 17.86 17.97  0.96 94.7 203 54.6 4.43 210 1.66 0.41 4.01 0.92
Geg-1-7 57.82 21.47 23.97 0.9 68.8 261 50.4 4.56 172 1.56 0.40 4.38 1.27

TE: ERICHE AL wp/ % WOERICE AL wp/10 7%
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Table 3 Pb, Sr, Nd isotope compositions of granodiorite porphyries in the Duolong ore concentration area

R FE S e 208py, /204p}, 207py, /204p}, 206y, /204p}, 8TRL/86Sy 87Q, /863, g /NG BND/ NG
ND-11-1-1 38.854£0.004 15.633£0.002  18.705+0.002 12.8209 0.729 484 0.1284 0.512 388
S ND-11-1-2 38.771£0.004 15.614£0.001  18.623+0.002 4.3808 0.715 685 0.0800 0.512 356
ND-11-1-5 38.880£0.006 15.635+£0.002  18.731£0.003 20.4713 0.744 401 0.1187 0.512 364
BL-11-1-1 39.419£0.003 15.646+0.001 19.161+0.002 3.7375 0.713 933 0.1065 0.512414
B BL-11-1-2 39.002£0.004  15.665£0.002  18.743+0.002 2.408 6 0.712 651 0.1296 0.512432
BL-11-1-3 39.394£0.008 15.648+0.003 19.055£0.003 2.214 4 0.711 740 0.1148 0.512228
DBZ-11-4-1 38.717£0.004  15.605£0.002  18.574+0.002 1.3253 0.708 298 0.107 4 0.512 337
EXIVS DBZ-11-4-7 38.717+0.003  15.603£0.001  18.575+0.002 0.809 8 0.707 169 0.1147 0.512 329
DBZ-11-4-10 38.711£0.004  15.600+0.002  18.573£0.002 1.8489 0.709 278 0.109 8 0.512297
NRZK-03 38.786£0.004 15.606£0.002  18.589 +0.002 1.3912 0.708 866 0.1144 0.512 227
=4 NRZK-04 38.795£0.004 15.614£0.002  18.589+0.002 1.2853 0.709 357 0.104 8 0.512173
NRZK-05 38.813£0.006 15.622+0.002  18.609£0.003 1.686 4 0.709 285 0.121 4 0.511797
TGLZK-01 38.838£0.004 15.612+0.002  18.681+0.002 7.4711 0.719 680 0.1195 0.512 321
/R TGLZK-02 38.884+0.006 15.638+£0.002 18.661+0.003 32.3913 0.762 103 0.1095 0.512 415
TGLZK-03 38.885£0.006 15.612+0.002  18.754%0.003 31.5352 0.761 293 0.1106 0.512 389
GRZK-06 38.677£0.003 15.610+0.001  18.518%0.001 1.708 9 0.714 085 0.1024 0.512 478
ARIKE) GRZK-07 38.705£0.004 15.614£0.002 18.485%0.002 1.4058 0.713 329 0.098 5 0.512 436
GRZK-08 38.672£0.005 15.612+0.002  18.465%0.002 2.9479 0.715 024 0.1212 0.512 403
NS B S t/Ma eNd(z) (875r/86Sp), tpm (206ph/24Ph); (27Pb/2MPh); (8Pb/2MPh);
ND-11-1-1 115 3.9 0.708 53 1363 18.540 15.625 38.712
e ND-11-1-2 115 3.8 0.708 53 906 18.572 15.612 38.698
ND-11-1-5 115 4.2 0.710 94 1263 18.465 15.622 38.600
BL-11-1-1 122 3.0 0.707 45 1049 18.779 15.628 39.041
B BL-11-1.2 122 -3.0 0.708 48 1304 18.083 15.634 38.461
BL-11-1-3 122 -6.7 0.707 90 1423 18.722 15.632 38.873
DBZ-11-4-1 120 -4.5 0.706 04 1168 18.430 15.598 38.444
EZNVS DDZ-11-4-7 120 —4.8 0.70579 1266 18.423 15.596 38.430
DBZ-11-4-10 120 -5.3 0.706 12 1254 18.349 15.589 38.222
NRZK-03 119 -6.8 0.706 51 1419 18.572 15.605 38.753
e NRZK-04 119 -7.7 0.707 18 1369 18.583 15.614 38.783
NRZK-05 119 -15.3 0.706 43 2231 18.478 15.616 38.707
TGLZK-01 120 -5.0 0.706 94 1342 18.323 15.595 38.497
R A TGLZK-02 120 -3.0 0.706 86 1077 18.260 15.619 38.422
TGLZK-03 120 -3.5 0.707 51 1127 18.641 15.607 38.781
GRZK-06 122 -1.7 0.711 12 922 18.458 15.607 38.631
ARIRE) GRZK-07 122 -2.4 0.710 89 947 18.333 15.607 38.493
GRZK-08 122 -3.4 0.709 91 1233 18.353 15.607 38.548

VE: TS AG R 2R B AR ¢ D AR [R)— LA it A3 PR S A ARk () SUR 3D

Pb [Fl 47 25 A1 6 N, S B0UR 9% 0T Xt 2 A 5w 1)

(STSr/8SO A, TG 50,708 64, T Hodh 4 AR 4 PHE

H0.707 61. [RIAT, eNdCz )Wl w1 Hodth 4 7R,

TR — 4.1 M - 5.3. WE 7 Piom, EWA 4.1 REEEESR

WIIIRE S BOS AL T EM I X, 58 6 14 T AF B 9T e 19 3 555 2009, 20125 2 19 3,
2 2010 & H T B BT REAE TS 50 R 1 BEA AU R AL,
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