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Zircon U-Pb Ages, Hf Isotope and REE of Quartz Monzonite Porphyry
in the Bangpu Pb-Zn Mining Area of Tibet and Their
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Abstract: The Bangpu Mo (Cu) polymetallic deposit is a large-size porphyry deposit newly discovered in the
Gangdise belt, where there exist many intrusive rocks of different types and stages. The investigation of the Pb-Zn
deposit located in the contact zone in the southeast part of the ore district has been very insufficient, in despite of
the attention and exploitation paid to it. In this paper, U-Pb dating of LA-ICP-MS zircon and Hf isotopes and trace
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elements of zircon were used to investigate ore-bearing quartz-monzonite porphyry outcropped in the lead-zinc
mining area, and the weighted average age of the 23 zircons 2°°Pb/2*8U is (15.43 + 0.12) Ma (MSWD = 2.7, n = 23),
suggesting a Miocene magmatic product. After the completion of the zircon dating, part of the dated zircons were
analyzed systematically for the in-situ analysis of Hf isotopes. The *®Hf /~”'Hf ratio varies in the range of
0.28279-0 .282913, and &¢(t) varies in the range of 0.6 — 5.0. The testing results of Hf isotope and the Hf isotope
of geochemical reservoirs and depleted mantle are similar, indicating that the source area or the quartz monzonite
porphyry in this area mainly came from the depleted mantle, but in the process of magmatic evolution it was
contaminated by the lower crust. The analyses of REE show the depletion of light REE and enrichment of heavy
REE as well as the obvious existence of positive Ce anomaly and negative Eu anomaly, suggesting zircons of
typical magmatic genesis. The results are consistent with the previous study of the Mo (Cu) mining area, and hence
it is inferred that lead-zinc ore and molybdenum (copper) ore are products from the same porphyry system. It is
shown that this deposit is somewhat identical with Jiama and Qulong large-size porphyry deposits in the region,
with unified geodynamic background and deep magmatic activity.
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Table 1 The U-Pb dating result of the LA-ICP-MS zircon in the quartz-monzonite porphyry in Bangpu deposit

(B)/10°® ThU /Ma

Th u 207pp/2%ph 1o 207pp235Yy 1o 206ppy238Yy 1o 207pp/20%pp 1o 27ppBY 1g PPh/PU 1o
20101118C01 479.70 38049  1.26 0.05495 0.00576 0.01815  0.00182  0.00240  0.00005 410.10 218.71 18.30 1.82 15.40 0.29
20101118C02 560.20 399.88  1.40 0.04955 0.00747 0.01640  0.00241  0.00240  0.00006 173.80 317.84 16.50 2.40 15.50 0.40
20101118C03 28555 249.79  1.14 0.04842 0.00762 0.01599  0.00247  0.00239  0.00005 119.80 333.84 16.10 2.47 15.40 0.31
20101118C04 557.69 360.27  1.55 0.09763 0.00628 0.03223  0.00184  0.00239  0.00004  1579.30  115.82 32.20 1.81 15.40 0.28
20101118C05 411.88 328.69  1.25 0.04806 0.00723 0.01595  0.00234  0.00241  0.00006 102.00 321.64 16.10 2.34 15.50 0.38
20101118C06 288.93 25213  1.15 0.09298 0.00753 0.03076  0.00230  0.00240  0.00005  1487.50  146.00 30.80 2.27 15.40 0.32
20101118C07 471.32 32251  1.46 0.05706 0.00618 0.01891  0.00196  0.00240  0.00005 493.40 222.93 19.00 1.96 15.50 0.31
20101118C08 304.06 279.74  1.09 0.08515 0.00765 0.02825  0.00238  0.00241  0.00005  1318.90  164.86 28.30 2.35 15.50 0.33
20101118C09 33294 278.98  1.19 0.05126 0.00635 0.01701  0.00204  0.00241  0.00005 252.50 262.23 17.10 2.04 15.50 0.32
20101118C10 460.61 34210  1.35 0.05127 0.00536 0.01696  0.00170  0.00240  0.00005 253.10 223.56 17.10 1.70 15.40 0.30
20101118C11 546.93 353.17  1.55 0.04594 0.00604 0.01627  0.00208  0.00257  0.00006 0.10 284.36 16.40 2.08 16.50 0.36
20101118C12 352.85 30840  1.14 0.05702 0.00631 0.01889  0.00201  0.00240  0.00005 491.50 227.71 19.00 2.00 15.50 0.31
20101118C13 299.23 207.56  1.44 0.06301 0.01447 0.02083  0.00470  0.00240  0.00009 708.50 425.19 20.90 4.67 15.40 0.57
20101118C14 39323 30591  1.29 0.05601 0.00590 0.01852  0.00187  0.00240  0.00005 452.20 218.61 18.60 1.86 15.40 0.31
20101118C15 400.81 309.33  1.30 0.04692 0.00562 0.01548  0.00180  0.00239  0.00005 45.10 264.18 15.60 1.80 15.40 0.30
20101118C16 397.37 32247  1.23 0.06747 0.00587 0.02230  0.00182  0.00240  0.00005 852.40 170.98 22.40 1.81 15.40 0.29
20101118C17 775.09  440.09  1.76 0.05117 0.00591 0.01666  0.00185  0.00236  0.00005 248.60 245.64 16.80 1.85 15.20 0.34
20101118C18 371.00 31199  1.19 0.04721 0.01048 0.01552  0.00339  0.00238  0.00007 59.20 458.54 15.60 3.39 15.40 0.48
20101118C19 419.10 302.92  1.38 0.05532 0.00661 0.01822  0.00210  0.00239  0.00005 425.10 246.42 18.30 2.10 15.40 0.31
20101118C20 380.54 31073  1.22 0.05126 0.00696 0.01688  0.00223  0.00239  0.00005 252.60 284.98 17.00 2.23 15.40 0.34
20101118C21 403.87 31510  1.28 0.07011 0.01039 0.02192  0.00316  0.00227  0.00006 931.70 277.69 22.00 3.14 14.60 0.36
20101118C22 41055 327.63  1.25 0.04861 0.00605 0.01605  0.00194  0.00239  0.00005 129.20 269.43 16.20 1.93 15.40 0.32
20101118C23 670.05 570.06  1.18 0.03985 0.01384 0.01315  0.00455  0.00239  0.00006 0.10 357.79 13.30 456 15.40 0.37

(2007)
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Fig. 3 Cathodoluminescence images and testing points (CL) of zircons from quartz monzonite porphyry in the
Bangpu deposit
enr(t) , 0.6 5.0,
0.0027(
— il Hf TDMl
0.0026
477.8813 651.4464 Ma, Tomz

= 0.0025} 754.8163 1033.306 Ma
2 3.3
% 0.0024} 3 SREE

oozl 359.543x10°  814.276x10° ,

515.867x10° LREE/HREE
0.0022|- i Mean—(15.43£0.12) Ma 0.110683  0.600314 , (La/Yb)y
[MSWD—Z 7,n=23 ) 0 0.1576, 1 7 ,
0.0021 1 1
0.00 0.01 0.02 0.06 , ,
anh.'fnslj
, , OEu 0.35 0.47,
4 FHAR_KBEESA U-Pb FiRiEFE
Fig. 4 Concordia diagram of U-Pb dating of zircon in oCe 1.54 14476, Ce
quartz monzonite porphyry of the Bangpu deposit Eu

F 2 FRHSACRE)T RIASET XARE

ZKBE Lu-Hf B RRA S TER
Table 2 LA-ICP-MS zircon U-Pb dating result of quartz-monzonite porphyry in the Bangpu deposit

t/Ma YOHEATTHE 20 8L/ TTHE 20 FLums eni(t) Tom/Ma Tomz/Ma
01 15.4 0.282864 0.000013 0.000617 0.000005 -0.981404 3.2 544.4243 865.1920
02 15.5 0.282825 0.000012 0.000556 0.000005 -0.983253 1.9 598.1640 953.5116
03 15.5 0.282831 0.000014 0.000589 0.000003 -0.98227 2.1 590.2776 939.7645
04 15.5 0.282790 0.000016 0.000821 0.000007 -0.975283 0.6 651.6639 1033.306
05 15.4 0.282803 0.000013 0.000839 0.000011 -0.974736 1.1 633.6575 1004.053
06 15.4 0.282907 0.000015 0.000613 0.000005 -0.98153 4.8 483.9982 768.8139
07 15.2 0.282835 0.000012 0.000625 0.000001 -0.981189 2.2 585.2273 930.8507
08 15.4 0.282874 0.000014 0.000605 0.000001 -0.981763 3.6 530.2221 842.9472
09 14.6 0.282913 0.000028 0.000750 0.000003 -0.977414 5.0 477.2920 754.8163
10 15.4 0.282819 0.000028 0.000571 0.000005 -0.982796 1.6 606.8002 967.5661

. Hf (*"Lu/r""HE ) CHUR = 0.0332, (*"®Hf/*""Hf) CHUR, 0=0.0282772 (Blichert-Toft
et al., 1997); (*®Lu/*"HF) o =0.0384, (*°Hf/*"HF)p=0.28325(Griffin et al., 2000); Lu (Lu=1. 86 >=10"a’Y(

2007)
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Table 3 Trace element data of zircon in the quartz monzonite porphyry in Bangpu deposit(w(B)/10°)

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu SEu 5Ce (La/Yb)y LREE/HREE YREE(x107°)

PD1315

20101118C01 0.896 54.33 0.344 2.97 3.8 1.064 15.6 49 5288 1834 79.08 18.29 19151 28.66 0.36  23.99 0.0034 0.154924 472.664
20101118C02  <0.0227  53.87 0.117 2.21 4.1 1.046 159 4.87 5322 1848 77.78 18.0 186.58 27.86 0.35 14294 0.0000 0.152333 464.033
20101118C03 12.29 68.24 3.21 1563 581 1.208 1571 4.68 5031 17.67 77.37 18.05 191.61 29.84 0.36 2.60 0.0460 0.262531 511.628
20101118C04 48.51 157.08 12.12 55.03 13.38 2.379 23 6.24 638 21.74 91.15 21.03 220.85 32.77 041 1.54 0.1576 0.600314 769.079
20101118C05 0.203 47.9 0.11 2.02 358 0985 1437 4.44 5094 1761 7535 17.67 18512 2811 0.36 77.71 0.0008 0.139219 448.408
20101118C06 21.52 86.96 5.75 2495 6.74 1234 1536 4.28 47.11 16.26 70.15 16.46 175.89 26.79 0.36 1.88 0.0878 0.395257 519.454
20101118C07 3.59 63.12 1.113 8.46 7.66 243 26.03 7.44 77.2 26.07 109.43 2474 256.69 39.21 0.47 7.68 0.0100 0.152384 653.183
20101118C08 1.484 48.24 0.578 4.2 3.84 0981 1442 462 5225 1853 8229 19.64 210.09 32.09 036 12.77 0.0051 0.136711 493.253
20101118C09 0.537 44.69 0.208 2.43 3.21 0.969 13.07 3.98 4342 1521 6534 1512 157.88 24.14 040 32.78 0.0024 0.153903 390.204
20101118C10 0.065 52.67 0.136 2.54 447 1292 18.18 571 62.13 21.69 9429 21.74 224.88 34.88 0.38 100.90 0.0002 0.126521 544.673
20101118C11 <0.022 52.92 0.132 242 405 1.297 16.16 4.82 5143 1834 76.32 17.42 178.22 27.98 0.43 124.47 0.0000 0.155671 451.509
20101118C12 1.621 50.19 0.512 3.49 3.97 1017 1531 472 5241 18.63 8218 19.37 20432 3176 0.35 1341 0.0057 0.141824 489.50
20101118C13 <0.023 37.97 0.094 1.86 334 1089 1358 394 4223 1444 6146 13.94 14324 2236 0.43 12541 0.0000 0.140718 359.543
20101118C14 4.41 56.48 1.265 6.81 471 1176 1597 468 51.1 1748 75.44 17.7 181.07 27.78 0.37 5.78 0.0175 0.191327 466.071
20101118C15 <0.0237  48.77 0.154 2.95 584 1468 20.87 6.47 69.84 242 10355 23.82 247.87 38.08 0.36 98.32 0.0000 0.110683 593.882
20101118C16 3.01 54.23 0.836 5.13 439 1.053 156 4.83 5285 1851 79.74 1841 19251 299 0.35 8.24 0.0112 0.166482 480.999
20101118C17 2.305 73.88 0.698 5.33 5.93 1.71 20.88 6.21 64.69 21.05 85.88 19.2 187.95 28.91 0.42 14.14 0.0088 0.206668 524.623
20101118C18 0.038 49.07 0.111 2.16 3.77 1.041 1524 484 5356 187 80.87 1891 193.35 30.63 0.36 120.68 0.0001 0.13504 472.29
20101118C19 0.027 54.47 0.16 25 479 1406 1832 563 6179 2154 92.9 21.36 221.01 34.14 040 99.00 0.0001 0.132902 540.043
20101118C20 0.0232 46.21  0.0969  2.03 4.1 1.076 1583 4.98 5443 19.24 8393 1952 20346 3236 0.36 135.09 0.0001 0.123426 487.2861
20101118C21 <0.074 45.23 0.097 1.24 2,78 0.751 1425 4.03 46.06 16.5 72.4 16.57 172.86 27.36 0.30 144.76 0.0000 0.135389 420.128
20101118C22 2.056 52.41 0.589 3.98 449 1.056 16.17 4.92 54.82 19 83.78 19.31 203.64 3199 0.34 1151 0.0072 0.148931 498.211

20101118C23 0.113 90.87 0.19 2.85 6.71 1753 2593 814 90.37 31.76 137.12 31.84 334.06 5257 0.36 119.90 0.0002 0.143983 814.276
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