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Appendix table 1 Major oxides (%) and trace elements (10°°) of the quartz porphyry in Bangbule deposit

BBL-Y BBL-YT BBL-YT BBL-YT BBL-YT BBL-YT BBL-YT BBL-YT BBL-YT BBL-YT BBL-18

Ren
i T1-bl 1-b2 1-b3 1-b4 3-bl 3-b3 3-b4 4-bl 4-b2 4-b4 17-bl
Sio, 73.67 74.61 75.54 74.94 77.12 77.03 76.70 72.78 73.70 73.53 74.53
TiO, 0.19 0.18 0.19 0.19 0.13 0.12 0.14 0.29 0.27 0.28 0.26
ALO; 12.38 12.18 12.08 11.90 12.37 12.45 12.76 13.37 13.01 13.81 12.52
Fe,04 0.31 0.18 0.14 0.39 0.09 0.03 0.01 0.89 0.67 0.55 0.76
FeO 0.52 0.57 0.43 0.40 0.57 0.42 0.52 0.77 1.20 1.13 0.63
MnO 0.06 0.05 0.09 0.14 0.03 0.03 0.04 0.12 0.12 0.11 0.13
MgO 0.96 0.79 0.59 0.68 0.35 0.25 0.28 0.56 0.61 0.64 0.62
CaO 2.44 2.38 1.93 2.70 0.61 0.40 0.52 3.64 2.98 2.95 2.64
Na,0 2.44 2.57 2.26 1.85 2.79 2.47 2.57 1.57 1.58 1.40 1.16
K,0 5.10 4.92 5.07 4.86 4.64 5.55 5.25 4.62 4.34 3.80 5.32
P,0s 0.04 0.04 0.04 0.05 0.03 0.03 0.03 0.07 0.06 0.06 0.07
Lol 1.54 1.16 1.28 1.58 1.01 0.98 0.93 0.96 1.09 1.36 1.09
Total 99.65 99.64 99.64 99.69 99.73 99.76 99.73 99.64 99.62 99.62 99.73
Mg" 68.36 65.88 65.36 61.70 49.24 49.98 48.70 39.07 37.57 41.21 45.83
A/NK 1.30 1.28 1.31 1.43 1.29 1.24 1.29 1.76 1.78 2.15 1.63
A/CN
N 0.89 0.88 0.95 0.90 1.15 1.15 1.18 0.94 1.02 1.17 1.00
Na,O
7.54 7.49 7.33 6.71 7.43 8.02 7.81 6.20 5.92 5.20 6.48
+K,0
K,0/
2.09 1.92 2.24 2.62 1.66 2.24 2.05 2.93 2.75 2.71 4.59
Na,O
Li 36.47 22.58 33.07 29.10 20.55 20.60 20.37 22.45 27.14 25.97 19.24
Be 2.13 2.38 243 2.47 2.66 2.25 2.60 2.83 2.57 3.07 1.91
Sc 3.25 3.75 3.53 331 5.16 5.18 4.41 5.64 5.24 7.37 4.74
v 10.89 10.42 9.13 10.56 3.03 2.72 3.98 21.62 18.30 20.78 17.15
Cr 3.28 1.07 3.62 2.16 1.16 1.32 0.58 6.90 4.83 6.26 6.59
Co 1.24 1.28 0.69 0.76 0.69 0.41 0.64 2.02 2.27 1.99 1.87
Ni 2.57 2.47 1.98 1.94 1.69 0.81 1.49 3.45 4.13 5.52 4.34
Cu 394.8 667.8 328.0 155.5 42.6 16.2 234 20.7 29.7 16.8 3.4
Zn 231.60 54.36 300.60 148.10 80.05 69.88 95.79 182.80 108.40 184.50 135.50
Ga 14.00 13.12 11.90 12.18 16.84 14.57 14.31 15.39 14.87 16.85 12.23
Rb 166.6 164.7 185.8 183.2 145.8 199.4 201.3 188.5 172.5 174.4 2274
Sr 189.0 206.7 205.4 196.9 87.9 59.9 93.3 234.0 222.1 204.3 221.1
Y 22.12 24.19 21.63 20.07 29.19 33.66 34.59 27.62 25.23 32,97 24.19
Zr 118.78 115.25 117.01 118.68 87.71 86.44 89.57 170.52 158.76 156.60 153.40
Nb 11.54 11.96 11.88 12.29 17.93 19.69 19.11 14.78 13.67 15.74 13.95
Cs 5.76 491 7.99 7.91 4.99 5.08 4.46 6.41 6.64 13.27 6.32
Ba 559 659 640 652 413 391 461 789 612 550 727
Hf 3.23 3.32 2.98 3.23 2.30 2.04 2.04 4.34 4.08 4.08 5.98

Ta 1.15 1.25 1.36 1.28 2.10 2.24 223 1.41 1.44 1.44 0.63
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#%.A/CNK.molar Al,03/(CaO+Na,0+K,0), A/NK.molar ALOy/(Na,0+K;0), Mg'=100*(Mg0/40.305)/(Mg0/40.305+ FeO /71.845+

0.89 * Fe,03/ 71.845), 8Eu=2*Eun/(Smy +Gdy), 8Ce=2%*Cen/(Lay +Prx), (La/Yb)nERRIBAA FRAEI ; BRBLRAA FRUEL BIR 31 Sun

and McDonoug(1989)
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Appendix table 2 LA-ICP-MS zircon U-Pb analytical data quartz porphyry from the Bangbule deposit

Spot Th U PbAPU 16 PbPU 1o
ThU  *7Pb/*U lo 206pp/ B8y lo

No. 10° Age (Ma)

BBL-1817-B1, 77.20 +0.81 Ma (MSWD=0.35, N=16)

01 253.698 186.958 1.357  0.0791  0.0079  0.0116  0.0002 77.3 7.4 74.4 1.5
02 283.747 214446 1323 0.0794  0.0131 00121  0.0003 77.6 12.4 77.3 1.8
03 351.990 205917 1709  0.0826  0.0094  0.0123  0.0003 80.6 8.8 78.8 1.7
04 247.905 192.048 1291  0.0780  0.0077  0.0121  0.0003 76.3 73 77.6 1.8
05 360.150 307.983  1.169  0.0808  0.0065  0.0121  0.0002 78.9 6.1 77.3 1.3
06 123.847 93967 1318  0.0834 00192  0.0122  0.0003 81.3 18.0 78.0 2.0
07 111.896 93.489  1.197  0.0840  0.0130  0.0120  0.0003 81.9 12.1 77.1 22
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369.458

217.513

109.262

152.499
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337.040  0.821
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144.836  1.502

69.625 1.569
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0.0799
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BBL-YT4, 77.31+0.74 Ma (MSWD=0.63, N=20)
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93.996
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129.444
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182.184

89.010
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108.047
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302.510
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273.326
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70.295 1.337
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483.765  1.285
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79.396 2.077
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241.197  1.064
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Appendix table 3 Hf isotopic compositions of zircons from the quartz porphyry (BBL-1817-b1) in the Bangbule

deposit
Spotno.  Age '°yb/'Hf *Lu/Hf '°Hf/'"Hf lo (THE'HE:  emnoy emrg Tom Tome  Temr  fiwnr
1 744 0.033701  0.001236  0.282563 0.000011 0.282561 739 -5.83 981 1514 349 -0.96
2 773 0.024962  0.001040 0.282736 0.000010  0.282735 2126 039 731 1121 59  -0.97
3 78.8  0.034559  0.001421  0.282561 0.000011 0.282558 748  -584 990 1519 355 -0.96
4 77.6  0.027155  0.001090 0.282538 0.000011 0.282537 827 -6.61 1012 1567 389 -0.97
6 78 0.035467  0.001382  0.282534  0.000011 0.282532 841 -6.78 1026 1578 399 -0.96
7 77.1  0.098611  0.003833  0.282524 0.000012 0.282518 878 =729 1114 1609 451 -0.88




8 77.4 0.030628  0.001211  0.282536  0.000011 0.282534 -8.36  -6.72 1019 1574 395 -0.96

9 76.4 0.039995  0.001591  0.282534  0.000012 0.282531 -8.43  -6.85 1033 1581 403 -0.95
10 711 0.028191  0.001172  0.282720  0.000011 0.282718 -1.84  -0.21 757 1158 87 -0.96
11 77.3 0.035138  0.001397  0.282564  0.000016 0.282562 <734 =573 983 1510 348 -0.96
13 77.4 0.033390  0.001343  0.282543  0.000011 0.282541 -8.09 -647 1012 1557 383 -0.96
14 711 0.020567  0.000852  0.282501 0.000012 0.282500 -9.59  -7.92 1058 1651 447 -0.97
15 77.4 0.003895  0.001547  0.282534  0.000011 0.282532 -8.43  -6.79 1031 1579 402 -0.95
16 77.2 0.030040  0.001270  0.282564  0.000009 0.282562 <736 -5.73 981 1511 348 -0.96

T enno=[( T HI TTHDs/(TPHE T H ) ciur 0-11%100005 e )=[(("HITHs-(Lw! TH)s (-1 THE T H)cnur o-(7*Lw/ H)cnur
(€-1)) -11x10000 ; Tpy (Ma) M Tpye (Ma) 4> %l AR F T 4 o8 — B B 1 = B B B 30 F B Towm=
1/}»Xln(1+((l76Hf/l77Hf)s—(l76Hf/l77Hf)DM)/((I76Lu/]77Hf)s—(]76Lu/177Hf)DM)))
Tome=1/AxIn(1+(("HE/ T TH)s - HE T H o )/(C7°Lu/ THE e (7°Lu/ T Hpp)) s frune=(' Lo/ THE)s/(°HE/ "Hf)cpur-1 > where
("°Lu/""Hi)s ACTHE T HEs ARE I E R, (L T H)cqur=0.0332 A1 (7°HE/ HE)crur 0=0.282772 (Blichert-Toft and Albaréde,
1997); ("*Lu/"""Hf)ppn=0.0384 and ('"*Hif/'"Hf)pn-0.28325 (Griffin et al., 2000), ("*Lu/"""Hf)c=0.015, t=Hf i TSI ], A=1.867%107

Ma.
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Appendix table 4 Rb-Sr and Sm-Nd isotopic compositions of whole rocks from the Late Cretaceous quartz

porphyry in the Bangbule deposit

Rb Sr Sm Nd
Sample No. SRbASSrYSeSsr 26 (MSr/*sr) WSm/"*Nd"Nd/™Nd 26 (*“*Nd/"*Nd);eNd(t)
10°%) (10 10°%  (10%)

I 2
Tom Tom

(Ma)(Ma)

BBL-YTI1-bl 200 202 2.8710 0.7178920.000014 0.7148  6.63 36.00 0.1112  0.512176 0.000013  0.5121 -8.17
BBL-YT1-b2 198 216 2.6517 0.7181050.000013 0.7152  6.59 35.10 0.1133  0.512209 0.000013  0.5122  -7.55
BBL-YTI1-b3 218 210 3.0107 0.7190820.000012 0.7158  6.12 3330 0.1112  0.512220 0.000012 0.5122  -7.32
BBL-YT3-bl 174 88.8 5.6709 0.7317670.000013 0.7256  5.85 26.40 0.1342  0.512145 0.000009  0.5121 -9.01
BBL-YT3-b3 237 59.6 11.49660.7313110.000015 0.7187  6.68 29.40  0.1373  0.512187 0.000008  0.5121 -8.21
BBL-YT3-b4 231 94 7.1188 0.7294340.000017 0.7217  6.32 29.00 0.1318  0.512196 0.000009  0.5121 -7.98
BBL-YT4-bl 226 247 2.6456 0.7215100.000014 0.7186  7.00 3820  0.1108  0.512205 0.000011  0.5121 -7.61
BBL-YT4-b2 199 234 2.4687 0.7204870.000017 0.7178  6.87 37.90  0.1095  0.512136 0.000009 0.5121 -8.93
BBL-YT4-b4 206 208 2.8644 0.7201580.000012 0.7170  7.39 39.80  0.1123  0.512168 0.000009  0.5121 -8.35

14491547
14291495
13841477
19251612
19201548
17751530
14011501
14841609
14771560

#ii: Se/%Sr=(7St/%Sn)-(Rb/ASr)x(eM-1), where A=1.42x10"";  enaw=[('*Nd/"**Nd)/(“*Nd/"**Nd)crug,~1]x10000,
(NN cror = PN Nd)crur o-(7Sm/ N e (1),
("NA/Nd)=(" PN/ N (TS m/ U Nd Yo x(ert-1). (PN Nd)epur 0=0.512638, - (7Sm/ ™ Nd)epur o=0.1967, 4=6.54x10"2 BBt

Nd AR (Tov®) I HH RS Keto and Jacobsen (1987).





