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LA-ICP-MS zircon U-Pb dating and geochemical characteristics of ore-bearing
granite in skarn-type iron polymetallic deposits of Duoba area,
Baingoin County, Tibet, and their significance
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Abstract: Located in northwestern Baingoin County of Tibet, Duoba area is near the middle of Bangong Co-
Nujiang River metallogenic belt with the distribution of a large number of skarn iron-copper polymetallic deposits
(mineralization spots) characterized by good prospecting potential. Due to high elevations, traffic inconvenience

and less mining, only a small amount of work has been carried out. This research is based on the systematic field
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geological survey, indoor petrographic and ore microscopic studies, zircon LA-ICP-MS U-Pb dating and analysis
of major and trace elements. The authors chose Sousha skarn mineralization spot and Zai’ a skarn iron polymetal-
lic deposit to conduct researches on the relationship between the petrogenesis and the mineralization. There are
mainly fine grained porphyritic granodiorites in Sousha area and fine grained granodiorites in Zai’a. Zircon’s
LA-ICP-MS dating indicates that the age of the fine grained porphyritic granodiorite is 77.37 * 0.55 Ma,
whereas that of the fine grained granodiorite is 79.78 £ 0.99 Ma, suggesting products of late Cretaceous magma-
tism. Their A/CNK values change between 0.78 and 1.29, and A/NK values change in the range of 0.88 ~
1.51. The rocks belong to weakly peraluminous. They are enriched in big ion incompatible elements Rb, Th, U
and K, and depleted in Nb, identical overall with the same period granite in Bangong Co-Nujiang River metallo-
genic belt. > REE range from 199.82 %10 © t0 274.64 10 °, LREE/HREE= 3.552~7.199, 8Eu=0.20
~0.82, with medium negative Eu anomalies. These data indicate that the separation of plagioclase crystalliza-
tion might have occurred in magmatic evolution processes. The ore-forming processes of Sousha and Zai’a rock
bodies might have had something to do with the southward subduction of the Bangong Co-Nujiang Ocean Basin
and acted as the products of magmatic activity after closing. With favorable iron and bismuth polymetallic ore-
forming geological and geochemical conditions, this area deserves more attention in further prospecting and eval-
uation work.

Key words: LA-ICP-MS; Bangong Co-Nujiang River metallogenic belt; skarn-type iron polymetallic deposit;
Sousha; Zai’a; Baingoin County, Tibet
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Fig. 2 Photographs of rock and ore samples in Sousha mineralization area
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a—Sousha mineralization outcrop at surfaces b—breccia colloid limonite ore; c—magnetite (Mag) cracks filled with colloid hematite (Hem): d—

£

=

fine grained porphyritic granodiorite: e—euhedral platy plagioclase (P1) phenocryst with obvious zonal structure; f—granite aplite structure; g—
hornblende (HbD) replacing euhedral foliated biotite (Bt): h—foliated biotite (Bt) and columnar hornblende (HbD distributed in quartz (Qtz) and
plagioclase (PD
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Fig. 3 Photographs of rock and ore samples in Zai’a deposit
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a—surface of Zai’ a deposit; b—hematite ore: ¢— foliated hematite (Hem?: d—colloid hematite (Hem?: e—fine grained granodiorite; f—euhedral-

subhedral plagioclase (P1)» K-feldspar (Kfs)» biotite (Bt) and xenomorphic grains of quartz (Qtz) forming subhedral grain structure; g—subhedral
platy plagioclase (PD» xenomorphicplaty K-feldspar (Kfs) and biotite (Bt) replacing plagioclase (P1): h—skarn diopside (Di) replacing edge of
columnar hornblende (Hbl>
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Fig. 4 Cathodoluminescence images of zircons from the sample of Suosha fine graied porphyritic granodiorite a SS-9

and Zai' a fine grained granodiorite b ZA-13
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Table 3 Analyses of major elements wg %

SS-1 9 15 ZA-3 13 14

W 10_6

wi % wg 107°

trace elements and rare earth elements wy 10~ of granites from Suosha

8b

SS-1 9 15 and Zai' a ZA-3 13 14 polymetallic area
SS-1 SS-9 SS-15 7ZA-3 ZA-13 7ZA-14 SS-1 SS-9 SS-15 7ZA-3 ZA-13 ZA-14
SiO, 72.40 70.92 67.97 74.49 64.37 66.48 Hf 11.30 8.59 6.61 4.20 4.79 3.08
AlLO; 12.75 13.58 14.70 12.23 14.49 16.49 Ba 322.00 485.00 488.00 28.50 451.00  477.00
CaO 1.55 2.22 2.59 1.33 2.88 1.43 Ta 2.47 2.24 2.09 6.84 2.08 1.08
K,O 5.53 6.35 4.03 5.37 4.01 3.36 W 3.43 1.31 2.52 3.83 1.94 8.42
TiO, 0.28 0.31 0.53 0.09 0.50 0.55 Re 0.001 0.007 0.001 0.000 0.002 0.004
Fe;,O5 1.95 1.07 3.65 1.01 3.46 3.35 Tl 1.64 1.66 1.98 1.59 1.32 1.14
MgO 0.57 0.29 1.43 0.05 1.34 1.31 Pb 43.80 64.30 89.30 53.60 33.50 24.50
Na,O 3.55 3.17 3.68 3.74 3.80 4.01 Bi 1.92 0.81 2.81 1.77 0.72 1.70
MnO  0.068 0.055 0.090 0.059 0.088 0.085 Th 40.90 37.20 33.60 45.00 26.50 16.60
P,0s 0.09 0.10 0.21 0.04 0.19 0.25 U 3.23 5.91 2.94 1.60 3.08 2.82
0.77 1.56 0.82 1.45 4.53 2.64 La 29.80 39.40 45.20 42.60 52.50 44.70
FeO 1.05 0.55 2.55 0.70 2.25 2.25 Ce 98.80 87.10 90.00 85.30 101.00 82.20
Li 45.50 13.80 42.20 19.50 38.40 13.00 Pr 6.94 10.40 10.40 10.40 11.10 8.90
Be 3.11 3.44 3.83 3.11 1.89 2.85 Nd 24.30 38.30 39.40 37.30 42.80 33.60
Sc 3.90 4.67 8.77 1.71 7.38 7.78 Sm 4.22 6.55 6.85 6.02 7.13 4.88
\ 20.20 25.70 59.80 7.52 68.20 42.00 Eu 0.593 0.879 1.300 0.348 1.150 1.170
Cr 11.90 11.40 33.30 9.71 2480 36.10 sd 3.34 5.18 5.69 4.50 6.00 3.58
Co 3.33 3.16 10.10 1.59 7.45 26.70 Th 0.604 0.932 0.964 0.743 1.020 0.508
Ni 7.13 5.93 18.60 4.00 13.70 37.20 Dy 3.68 5.42 5.59 3.97 5.74 2.54
Cu 50.5 10.9 35.3 10.5 31.5 321.0 Ho 0.785 1.120 1.110 0.777 1.100 0.461
Zn 156.0 270.0 83.4 47.0 76.5 70.5 Er 2.61 3.44 3.31 2.21 3.14 1.24
Ga 13.5 15.2 18.6 15.1 20.4 19.7 Tm 0.441 0.561 0.512 0.344 0.515 0.187
Se 0.115 0.092 0.162 0.183 0.269 0.227 Yb 3.29 3.80 3.41 2.27 3.34 1.17
Rb 282 254 216 294 233 146 Lu 0.484 0.553 0.497 0.340 0.505 0.184
Sr 86.9 475.0 221.0 30.9 226.0 375.0 Y 23.6 17.7 33.3 24.5 37.6 14.5
Zr 319.0 230.0 156.0 89.6 122.0 91.5 SREE  203.487 221.335 247.533 221.622 274.640 199.820
Nb 18.0 17.4 19.1 20.7 18.5 12.1 LREE 164.653 182.629 193.150 181.968 215.680 175.450
Mo 1.450 1.320 0.954 2.920 0.792 0.636 HREE 38.834 38.706 54.383 39.654 58.960 24.370
Cd 0.554 1.140 0.197 0.149 0.183 0.189 L H 4.240 4.718 3.552 4.589 3.658 7.199
In 0.098 0.071 0.066 0.030 0.055 0.081 La Yb n 6.50 7.44 9.51 13.46 11.27 27.40
Sb 2.15 1.38 1.85 1.21 0.60 2.41 O0Eu 0.47 0.45 0.62 0.20 0.53 0.82
Cs 16.60 8.42 13.70 16.50 13.50 13.30
4.2
8a
Rb Th U K
Nb Bi 0.004x10° ZA-14
1987 Bi
1805%x10°° Bi S REE=199.820 % 10~ %~274.640
Bi x10°° LREE HREE
2010a =3.552~7.199 La Yb y 6.50 ~
Bi 27.40
4.3 Eu 0Eu=0.20~0.82
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Ma 79.78£0.9 Ma
15.82 ~16.85 Ma -
2006 15.41£0.69 Ma
2008 14.53 £ 0.8 Ma -
2004 -
10~20 Ma 2005 -
12~17 Ma 2007
77.37+0.55 -
4
Table 4 Age deternination result of magmatic activity in the Gangdise belt northern Tibet
1 122.140.9 Ma SHRIMP U-Pb 2010
2 127.8£2.6 Ma SHRIMP U-Pb 2006
3 112.0£2.3 Ma SHRIMP U-Pb 2006
4 116.3+ 1.4 Ma SHRIMP U-Pb 2010
5 111.37+0.73 Ma SHRIMP U-Pb 2010
6 138.3%6.9 Ma Rb-Sr 2006
7 107 Ma K-Ar 2007
8 116 Ma SHRIMP U-Pb 2009
9 309 Ma Re-Os 2011
5.2 -
Rb Metcalfe et al 1998
Th UK Nb Eu O0Eu=0.20 —
~0.82 Rb K Sr Pb -
Nb Ta Ti 170 Ma
2011
SrY-Y 9
R, R, 7b 2005
Rb-Yb+Nb Nb 159 Ma 2012
-Y 9a9% 99 Ma
2006
- 2005
80 Ma
128.0~140.6 Ma
- 128 Ma 2011
Matte ez al 1996 — 80
2004 2004 Ma

2005

2006
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Fig.9 Rb- Yb+Nb a Nb-Y b and Sr Y- Y c diagrams for rock samples from Sousha and Zai' a area
A —
A—Sousha granites WM—Zai’ a granites
5.3
- 2010a 2010b
5
Fe
1.071% ~54.948% 22.36% Cu
10.05x 10 %~1453x10°° 2010b
436.84x10°° 5 Fe 3.38x10 ¢ 28.9
0.66% ~ 68.80% x107° 1.071x10°°
21.62% Cu 21.2 X 10 ¢~ ~54.948 <10 ° 22.36x10°°¢
17365%x10°° 1483.86x10°° 0.015%107°~1.57x10"° 0.727
X10°° 4.22 %
10 ©~21.9x10°° 11.94%x10°°

31.8 X 107~ 1317 x10°°
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314.22x107°

5 CuIn Bi wg 107  Fe wy %
Table 5 Variation characteristics of copper indium bismuth wy 10”° and iron wy % content of Zai' a and

Gengnai skarn-type area

wg % wp 1070
Fe,05 FeO TFe Cu In Bi
ZA-1 78.05 0.2 54.791 616 1.39 717
ZA-2 51.62 0.5 36.523 856 1.15 6.91
ZA-3 1.01 0.7 1.251 10.5 0.03 1.77
ZA-4 1.03 0.45 1.071 46.8 0.015 1.99
ZA-5 4.45 1 3.893 70.7 0.621 787
ZA-6 .56 1.5 5.059 118 0.326 41.2
ZA-7 7.89 1.75 6.884 116 1.12 2.93
ZA-8 67.06 1.1 47.798 1453 0.95 69.7
ZA-9 72.17 0.5 50.908 1118 1.38 993
ZA-10 78.22 0.25 54.948 500 1.46 1805
ZA-11 57.08 0.5 40.345 811 1.57 707
ZA-12 1.39 0.35 1.245 47.3 0.03 4.11
ZA-13 3.46 2.25 4.172 31.5 0.055 0.717
ZA-14 3.35 2.25 4.095 321 0.081 1.7

22.36 436.84 0.727 367.14

GN-4 3.34 .7 3.66 29 21.9

GN-9 67.17 17.55 60.67 17 365 19.5 304
GN-11 7.15 0.85 19.67 274 9.81

GN-13 3.79 0.7 3.20 48.9

GN-15 1.78 1.55 2.45 61.5

GN-16 9.7 1.1 7.65 21.2 3.83 67.7
GN-17 27.34 0.55 19.57 53.6 12. 4 31.8
GN-20 27.57 0.4 19.61 25.6 4.22

GN-26 24.08 1.65 18.14 24.7

GN-34 84.4 12.5 68.80 1 846 34.7
GN-35 56.98 7.1 45.41 1 684 1317

GN-37 0.28 0.6 0.66 840 466
GN-38 68.37 3.25 50.39 258 125
GN-39 13.8 1 10.44 908 465
GN-40 - 8.46 0.65 6.43 237 135
GN-41 - 12.24 0.8 9.19 65.2 196

21.62 1483.86 11.94 314.22

TFe total =Fe?* + Fe?

1 LA-ICP-MS
77.37+£0.55 Ma 79.78 £0.99 Ma
65~137 Ma
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