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Regional location map (a) (modified from Rui
Zongyao et al. , 2003) and geological map (b) (modified
from Chai Jianyu et al.®) of Gengnai skarn-type iron
polymetallic deposit
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JSS— Jinshajiang suture zone; BNS—Bangong-Nujiang suture zone;
YBS— Yarlungzangbo suture zone; 1—swamp deposits-residual and
talus material of Quaternary; 2—limestone of Langshan Fm of lower
Cretaceous; 3— marble of Langshan Fm of lower Cretaceous;4—skarn;
5—medium grained monzonitic granite of late Cretaceous; 6— orebody
and number; 7—geological boundary; 8—fault; 9— collection point of

porphyritic monzonitic granite
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Table 1 Analyses of major elements (%), trace elements (X 107°) and rare earth elements ( X 107°)

of the Gengnai porphyritic monzonitic granite

FESh o5 Si0; | AlOs | Fe:O3 | MgO CaO | Na;O | KyO | MnO | TiO, | P,Os | ge%#t | FeO
GN-11-1-6 75.83 | 12.70 | 1.00 | 0.20 | 0.86 | 3.10 | 5.37 | 0.03 | 0.13 | 0.03 | 0.76 | 0.55
GN-11-3-10(2) 72.36 | 13.92 | 1.76 | 0.63 1.38 | 3.46 | 4.78 | 0.04 | 0.29 | 0.10 1.13 | 0.80
GN-11-5-2 72.96 | 13.79 | 1.65 | 0.54 1.50 | 3.15 | 4.89 | 0.04 | 0.28 | 0.10 1.08 | 0.70
ERE TR Li Be Se Y Cr Co Ni Cu Zn Ga Rb Sr
GN-11-1-6 19.00 | 4.29 | 3.79 | 14.30 | 6.20 1.24 1.52 | 30.30 | 34.80 | 16.40 | 327.00 | 105.00
GN-11-3-10(2) 51.60 | 7.16 5.63 | 26.50 | 14.30 | 2.60 | 8.78 9.13 | 42.80 | 18.60 | 401.00 | 207.00
GN-11-5-2 75.40 | 5.16 6.92 | 18.40 | 9.04 1.93 2.73 6.64 | 33.80 | 18.20 | 280.00 | 152.00
FE 5 2 Nb Mo Cd In Sh Cs Ba Ta w Re Tl Pb
GN-11-1-6 13.80 | 0.65 | 0.44 0.17 | 0.23 | 12.40 | 77.10 | 1.39 3.03 | REH | 1.45 | 46.80
GN-11-3-10(2) 14. 90 0. 45 0.23 0. 06 0. 24 20.20 | 316.00 1.22 2.55 0. 004 1. 80 36. 50
GN-11-5-2 19.80 | 0.43 | 0.13 0.11 0.18 | 15.80 | 166.00 | 2.09 4.91 | 0.002 | 1.53 | 41.20
FE 5 i Bi Th U Zr Hf La Ce Pr Nd Sm Eu Gd
GN-11-1-6 6.58 | 33.20 | 5.35 | 65.10 | 2.77 | 30.00 | 46.20 | 4.21 | 12.20 | 1.59 | 0.31 1.38
GN-11-3-10(2) 4.60 | 32.40 | 6.94 | 68.50 | 2.10 | 46.40 | 80.40 | 8.19 | 26.90 | 3.95 | 0.83 3. 04
GN-11-5-2 10.90 | 42,10 | 9.71 | 97.50 | 3.56 | 59.80 [109.00 | 11.60 | 37.40 | 5.85 | 0.85 4.04
LREE/
B B Th Dy Ho Er Tm Yb Lu Y SREE | LREE | HREE
HREE
GN-11-1-6 0.21 1.15 | 0.24 | 0.78 | 0.15 1.37 | o0.21 8.03 |108.03 | 94.51 | 13.52 | 6.99
GN-11-3-10(2) 0. 42 2.17 | 0.33 0.92 | 0.15 1.28 | 0.20 | 11.70 | 186.89 | 166.67 | 20.22 | 8.25
GN-11-5-2 0.75 3.64 | 0.52 | 2.07 | 0.34 1.90 | 0.39 | 20.60 | 258.74 | 224.50 | 34.24 | 6.56

2 FETIRIBER A A A (GN-11-1-4) s B 7 1 B A% 2 o6 B R

Fig. 2 Cathodoluminescence images of zircons from the sample (GN-11-1-4) of Gengnai porphyritic monzonitic granite

2002; 2 TG AR 55, 2004) R Z EEAE M IE J5 3K 1S
(7 Ph/** U 4%k 67~89 Ma, 4 I 54 bk /0 B e
Wisit A b Z 8 P e 77 Ma A 47 (& 3) . 7 U-
Pb — S £ I3 W AL L 45 AL 35 4F i
J 78. 7+ 1.7 Ma(MSWD=09. 0,95 % & {Z if) (&
30 R A AR I RIRLBEIR KT8 B S i e

K 78. 71,7 Ma,
3 MuERAL~ AL
3.1 ETERMERU F R

3.1.1 £2xXTE
MFEEILR MEITCEMR LR R (R



51139 NS TR T R E Tk 2 PR IR AL 22 R AIE VAR A B S 1683
R2 ENUHR-_KEREPEAENSHNBETRAE(X10°)
Table 2 Analyses of trace elements ( X 107°) of zircons in Gengnai porphyritic monzonitic granite
5 s Th Ta Nb Ce P Hf Sm Ti Y Yb

GN-11-1-4-01 432.55 2.40 7.55 48.57 331.61 9691. 94 2.49 6.76 679.29 328.93
GN-11-1-4-02 953.13 1.68 6.59 161.75 944.03 7196. 13 14. 64 5.45 1765. 66 523.69
GN-11-1-4-03 299. 85 1.05 2.72 46. 81 42.59 7776.68 7.24 7.05 1167.75 344. 23
GN-11-1-4-04 418. 95 0. 84 2.91 107. 61 640. 75 7789.43 14.03 14. 96 1342. 11 400. 30
GN-11-1-4-05 1119.08 2.76 9. 60 88. 54 584.55 8534. 83 9.70 7.85 2187. 85 690. 09
GN-11-1-4-06 835.78 1. 80 5.77 72.48 582.74 10552. 41 3. 44 5.73 737.55 311.33
GN-11-1-4-07 756.00 1.92 6.39 45.27 134. 66 9535. 84 2.10 2.87 718. 31 287.63
GN-11-1-4-08 294.11 1. 46 4.60 62.98 542.79 7771. 20 5.74 11. 31 1233.17 425.69
GN-11-1-4-09 435.78 1. 37 4.35 61.09 389.79 9271. 24 3.29 3.62 666.12 261.29
GN-11-1-4-10 205.71 1. 14 3.33 25.49 105. 90 10605. 40 0.89 2.44 442. 21 226. 26
GN-11-1-4-11 348. 50 1.02 3.22 22.20 92.50 9368. 50 0.72 2.39 343.18 162. 07
GN-11-1-4-12 2676.98 6.20 24. 47 122. 16 347.73 9042. 51 7.47 6. 36 2118.01 714.08
GN-11-1-4-13 667. 20 2.08 7.25 46. 42 216.70 9541. 16 2.44 8. 11 775.24 314. 78
GN-11-1-4-14 302.71 1.00 4.82 36.45 342.75 10213. 39 2.42 12. 47 554. 83 268.05
GN-11-1-4-15 2180. 91 3.05 14. 60 123. 64 252.95 7928. 47 7.46 12.07 1562. 65 520. 81
GN-11-1-4-16 484. 47 1.31 4.70 43.13 127. 38 9366. 19 1.91 6.63 601. 80 261. 21
GN-11-1-4-17 317.62 1.46 8. 60 38.95 1159. 26 7703.69 3.58 31. 54 580. 40 195. 24
GN-11-1-4-18 402.53 1.35 3. 86 27.54 110. 01 9610. 83 1.08 2.67 503.11 232.89
GN-11-1-4-19 188. 84 1.07 3.06 33.99 184.57 8513.07 3.85 9.94 827. 87 314. 20
GN-11-1-4-20 816. 41 1.32 8. 49 75.51 337.06 6731. 30 7.17 23.57 1146. 38 367.53
GN-11-1-4-21 2609. 84 4.14 20.73 197.79 466.19 7699. 82 11.69 11.58 2464. 69 782.12
GN-11-1-4-22 177.12 0.81 2.52 33.71 283.63 6772. 31 5.06 14.42 977.59 339. 39
GN-11-1-4-23 391. 84 1.76 4.68 31.33 136. 96 9286. 04 1.28 2.33 531. 06 240. 85
GN-11-1-4-24 371.12 1.03 3.68 72.16 541.91 6281.78 10. 51 13.06 593. 58 505. 41
GN-11-1-4-25 83.19 0.37 1. 10 63. 33 1762.80 | 6191.09 7.24 12.19 564. 74 177. 40
GN-11-1-4-26 3204. 83 4.96 24.35 391. 37 6734.33 7686. 39 27.88 24. 87 3508. 85 981. 48
GN-11-1-4-27 966. 59 3.21 12. 88 540. 67 7334.01 8933.73 34.61 5. 65 1560. 69 481.03
GN-11-1-4-28 318. 69 1. 04 3.09 42. 40 183.73 8554. 04 3.36 6.95 665. 96 255.08
GN-11-1-4-29 329.51 0.96 3.08 44.78 221.57 7904. 71 5.69 6.38 1072. 34 373.24

N = "t/ 6. GN-11-3-10(2) , GN-11-5-2) £ # () SiO, 7 & A

= //data-pointcnorsymbolsarc2u :J: 72‘ 36%’\’75. Sg%zl‘m,j‘jﬁﬁ‘ﬁ%o Alz ()5{_:"\%

Wt H12.70% ~ 13.92%, MgO 4 & K 0.20% ~

//////P?/f/// 0.63%,Ca0 &M 0.86% ~1.50%, K, O &N

0.011 2
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/// // Mean = 78.7+1.7 [2.2%)] 95% conf

[ /
af
0.009 L 1 (1 L 1 1 L 1 1 1 1
0.03 0.05 0.07 0.09 0.11 0.13 0.15
071, /2357 1
ro/ U

3 WJIRIBER K ALK A (GN-11-1-4) i £y
U-Pb 45 i 38 F1 ] 5 A - 37 1]
Fig. 3 U-Pb concordia diagram and histogram
of zircons from Gengnai porphyritic monzonitic granite

(sample GN-11-1-4)
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Table 3 Analyses of rare earth elements ( X 10™°) of zircons in the Gengnai porphyritic monzonitic granite

FE & I 5 S La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er
GN-11-1-4-01 6.91 48.57 1. 86 7.94 2.49 0. 44 8.32 3.17 43.68 19. 47 106.12
GN-11-1-4-02 16.71 | 161.75 4. 88 25.69 14. 64 3. 86 50. 28 15. 26 165. 18 59.00 256.92
GN-11-1-4-03 0.46 46. 81 0. 30 4.45 7.24 2.00 29.63 9.72 107. 04 38. 38 167.15
GN-11-1-4-04 12.53 | 107.61 5. 89 31. 84 14.03 3.68 42.74 12.32 129.17 45.08 191.61
GN-11-1-4-05 0. 33 88. 54 0.42 5.50 9.70 2.04 46. 20 15.95 189. 49 70. 85 318.62
GN-11-1-4-06 9.70 72.48 2.20 9.18 3. 44 0.78 12. 84 4.46 54. 87 22.14 110. 23
GN-11-1-4-07 0.03 45. 27 0.04 0.76 2.10 0.53 11.30 4.20 53. 44 21.40 107.09
GN-11-1-4-08 1. 70 62.98 1.36 7.77 5.74 1. 65 24.06 8.23 101. 03 39. 40 185. 48
GN-11-1-4-09 5.16 61.09 1.08 5.16 3.29 0. 84 12. 84 4. 46 53.33 20.97 101. 65
GN-11-1-4-10 0. 45 25.49 0.13 0.90 0. 89 0.27 5.59 2.19 28.43 12.72 68. 62
GN-11-1-4-11 0.04 22. 20 0. 04 0. 35 0.72 0. 26 4.52 1.61 21.22 9.57 52.13
GN-11-1-4-12 5.90 122.16 0.74 4.51 7.47 1. 41 40.78 14. 48 174. 85 67.29 312. 32
GN-11-1-4-13 1. 30 46. 42 0. 46 2. 80 2.44 0.55 12.10 4.52 56.63 23.56 115. 67
GN-11-1-4-14 3.38 36. 45 1.10 4.08 2.42 0.53 7.74 2.88 39.77 15. 82 84.28
GN-11-1-4-15 2.02 123. 64 0.76 5.73 7.46 1. 67 31.76 11. 06 129.11 49. 35 225.05
GN-11-1-4-16 0. 81 43.13 0.18 1. 33 1.91 0.59 9.56 3. 49 42.89 17.83 90. 10
GN-11-1-4-17 3.52 38.95 1.48 6.79 3.58 0.72 11. 60 3. 80 45.15 17.52 82. 14
GN-11-1-4-18 0.06 27.54 0.04 0.71 1.08 0.35 7.33 2.58 32.66 14. 20 76.77
GN-11-1-4-19 0.07 33.99 0.19 2.47 3.85 1.24 16. 16 5.76 67.22 26. 85 127.62
GN-11-1-4-20 3.19 75.51 1.08 6.97 7.17 1. 86 27.27 8.95 100. 68 37.14 165. 56
GN-11-1-4-21 3.54 197.79 1.15 8.39 11.69 2.81 55.01 18. 46 216.18 81. 04 362.05
GN-11-1-4-22 0.10 33.71 0.19 2.93 5.06 1.57 19. 94 6.79 81.18 31. 74 148.52
GN-11-1-4-23 0.09 31.33 0.05 0.73 1.28 0. 34 7.13 2.81 36.43 15.68 81.28
GN-11-1-4-24 1.55 72.16 1. 01 9.48 10. 51 3.43 41. 81 13.08 147. 30 52. 64 231. 41
GN-11-1-4-25 23.53 63.33 5.82 26.21 7.24 1.56 17.55 5.12 53. 89 19. 27 83.43
GN-11-1-4-26 66.23 | 391.37 | 16.20 69. 62 27.88 5.91 93.52 30. 33 334. 40 118.02 | 499.31
GN-11-1-4-27 192.60 | 540.67 | 48.44 | 182.76 | 34.61 2.78 49.72 12.93 136. 23 47. 44 211. 89
GN-11-1-4-28 0. 36 42. 40 0.19 2.74 3. 36 1. 06 13.55 4.71 54.31 20.59 97.22
GN-11-1-4-29 0. 04 44,78 0. 20 3.58 5.69 1.59 24. 38 8.07 92.12 34. 36 157.59
FE I s Tm Yb Lu Y EREE | LREE | HREE | LREE/HREE | LaN/YbN 0Eu 5Ce
GN-11-1-4-01 27.65 | 328.93 | 70.72 | 679.29 |1355.56| 68.21 |1287.35 0. 05 0.02 0.08 11.08
GN-11-1-4-02 53.90 | 523.69 | 94.72 |1765.66(3212. 14| 227.53 |2984. 61 0.08 0.02 0.12 14.98
GN-11-1-4-03 35.41 | 344.23 | 61.42 |1167.75|2021.98| 61.25 |1960.73 0.03 0. 00 0.11 124. 83
GN-11-1-4-04 40.67 | 400.30 | 72.38 |1342.11|2451.96| 175.58 |2276. 38 0.08 0.02 0.13 11. 68
GN-11-1-4-05 69.45 | 690.09 | 124.67 |2187.85|3819.70| 106.53 |3713.17 0.03 0. 00 0.07 235.48
GN-11-1-4-06 27.23 | 311.33 | 64.48 | 737.55 |1442.91| 97.78 |1345.13 0.07 0.02 0.10 12.18
GN-11-1-4-07 25.87 | 287.63 | 59.59 | 718.31 |1337.56| 48.73 |1288.83 0. 04 0. 00 0.08 1293. 43
GN-11-1-4-08 41.52 | 425.69 | 78.48 |1233.17|2221.26| 84.20 |2137.06 0. 04 0.01 0.11 20.77
GN-11-1-4-09 24.16 | 261.29 | 51.16 | 666.12 |1272.60| 76.62 |1195.98 0.06 0.01 0.10 19.58
GN-11-1-4-10 18.37 | 226.26 | 50.01 | 442.21 | 882.53 | 28.13 | 854.40 0.03 0. 00 0.08 87.29
GN-11-1-4-11 13.74 | 162.07 | 37.76 | 343.18 | 669.41 | 23.61 | 645.80 0.04 0. 00 0.10 555. 00
GN-11-1-4-12 70.02 | 714.08 | 132.46 |2118.01|3786.48| 142.19 |3644. 29 0.04 0.01 0. 06 36.78
GN-11-1-4-13 28.76 | 314.78 | 65.24 | 775.24 |1450.47] 53.97 |1396.50 0. 04 0. 00 0.08 52.72
GN-11-1-4-14 22.24 | 268.05 | 58.87 | 554.83 |1102.44| 47.96 |1054.48 0.05 0.01 0.10 16. 27
GN-11-1-4-15 51.64 | 520.81 | 99.62 |1562.65|2822.33| 141.28 |2681.05 0.05 0. 00 0.09 88.95
GN-11-1-4-16 22.46 | 261.21 | 55.16 | 601.80 |1152.45| 47.95 |1104.50 0.04 0. 00 0.10 87. 40
GN-11-1-4-17 18.63 | 195.24 | 36.68 | 580.40 |1046.20| 55.04 | 991.16 0.06 0.01 0.09 15.58
GN-11-1-4-18 19.29 | 232.89 | 50.27 |503.11 | 968.88 | 29.78 | 939.10 0.03 0. 00 0.08 556. 36
GN-11-1-4-19 29.39 | 314.20 | 59.96 | 827.87 |1516.84| 41.81 |1475.03 0.03 0. 00 0.12 265.55
GN-11-1-4-20 36.73 | 367.53 | 67.27 |1146.38|2053.29| 95.78 |1957.51 0. 05 0.01 0.11 35.38
GN-11-1-4-21 79.18 | 782.12 | 140.09 |2464.69|4424. 19| 225. 37 |4198. 82 0. 05 0. 00 0.08 84. 40
GN-11-1-4-22 33.44 1339.39 | 63.09 | 977.59 |1745.25] 43.57 |1701.68 0.03 0. 00 0.13 228.54
GN-11-1-4-23 20.73 | 240.85| 49.60 | 531.06 |1019.39| 33.82 | 985.57 0.03 0. 00 0.08 438.18
GN-11-1-4-24 50.70 | 505.41 | 89.30 |1593.58|2823.37| 98.14 [2725.23 0. 04 0. 00 0.13 56. 44
GN-11-1-4-25 17.66 | 177.40 | 31.45 | 564.74 [1098.20| 127.69 | 970.51 0.13 0.10 0.13 4.32
GN-11-1-4-26 104.42 | 981.48 | 165.48 |3508.85|6413.02| 577,21 |5835. 81 0.10 0.05 0. 10 9.50
GN-11-1-4-27 47.02 | 481.03 | 86.06 |1560.69|3634.87[1001.86(2633.01 0. 38 0.29 0.07 4. 49
GN-11-1-4-28 23.45 | 255.08 | 48.47 | 665.96 |1233.45] 50.11 |1183. 34 0.04 0. 00 0.13 154.74
GN-11-1-4-29 36.29 | 373.24 | 70.07 |1072.34|1924.34| 55.88 |1868.46 0.03 0. 00 0.11 373.17
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Table 4 Analyses of several elements F - Fe Cu ‘ Sn ‘ Zn ‘ Bi ‘ In
2 -
in the Gengnai rocks and ores 5 %) (X107%)
; N0 [ ) x 1 ar
[ . Fo Ca ‘ Sn ‘ 7n B ‘ n 471 GN-09-4 | 15.36 | 14.60 3.43 106. 00 35.40 | 7.92
2 - 4 ¥N-09-7 | 37.50 | 10.30 2.55 154.00 | 27.5 5.61
o a0 (X10-5) 48| GN-09 37.5 0.3 55 54.0 50 | 5.6
l _ _ 1~ A I~
1 GN1 2. 61 | 359. 00 58. 30 0.37 0.06 49| GN-09-9 | 14.50 | 239.00 | 84.70 194. 00 45,90 [13.30
9 GN-2 2 59 18. 10 51,50 0.77 0. 04 50|GN-09-12| 40. 48 | 622. 00 2.62 36. 60 31.10 |10.40
3 GN-4 366 29. 00 725. 00 538 |21.90 51|GN-09-13| 7. 8_9 118. 00 5.18 ?8789. 00| 16.00 | 1.46
1 GN-5 3.37 | 293. 00 294. 00 8. 91 1. 42 52|GN-09-14| 11.57 | 55.60 4.66 |50411.00| 57.50 | 2.50
1~ 2 — -15
5 GN-6 3.46 | 197. 00 188. 00 12.70 | 1.49 53|GN-09-15| 8. 44 31. 60 8.23 192. 00 0.77 0.12
IN-00- C 5C 5
6 GN-7 1.78 9.52 46. 90 0.16 0. 04 54|GN-09-16| 4.33 9.83 6.67 59.70 0.45 0. 10
7 GN-8 107 19. 30 12. 80 0.389 0.03 55|GN-09-17| 4.42 12._3 7.75 139. 00 0. 49 0.10
3 GN-9 60.67 117365. 00 775.00 | 304.00 |19. 50 56 |GN-09-18| 16. 86 9.57 297.00 | 401.00 1.33 6.04
I~ D — — 1~
9| GN10 9 75 21.10 64. 90 0.50 0.08 57|GN-09-20| 17. 06 7.07 272.00 | 980. 00 5.13 [11.70
= N0 y ' 489 :
10l GN-11 | 19.67 | 274. 00 407. 00 9. 20 9.81 58 |GN-09-22| 17.10 | 14.90 | 123.00 | 2489. 00 8.03 |16.10
R - -
11l one1e2 0.83 13. 30 60. 00 0.52 0.16 59 |GN-09-27| 57.97 | 517.00 |1188.00| 1818.00 | 538.00 |65. 30
N . _ I~ g
12| on13 | o320 | 4890 372.00 | 12.20 | 0.05 60 |GN-09-28| 22. 38 |3095.00(2509. 00| 2913. 00 | 274. 00 |40. 40
TN - [~
13 oN14 1. 42 50. 60 204. 00 0. 40 0. 04 61|GN-09-30| 7.42 55.00 33.20 | 7238.00 | 24.00 | 2.62
14| GN-15 2 45 61.50 176. 00 733 0.33 62|GN-09-31| 7.26 58. 30 133. 10 | 6824.00 | 168.00 | 2.62
151 GNC16 7,65 21,20 2763.00 | 67.70 | 3.83 63|GN-09-33| 8.23 55.70 56.30 [10193.00| 170.00 | 3.08
/ N Ly 75 [~ [~
16| oN17 19.57 53.6 1666.00 | 31.80 |12. 40 64 |GN-09-34| 2.75 8.35 4.23 561.00 1.22 0. 10
5 IN-00- 7 g 5 A C 5
171 oNC1s 14. 30 7.55 67. 30 1.75 461 65|GN-09-36| 3.17 9.40 4.54 431. 00 0. 39 0.05
18] GN-19 0.96 8. 46 63. 00 0,91 0.05 66 |GN-09-39| 2. 14 5.64 9.55 72.10 0. 26 0.09
191 an20 | 19.61 | 25. 60 1273. 00 365 122 67|GN-09-40| 2.17 3.22 8. 31 39.90 0.19 0.06
2 — —AA A I~
20| GN-21 1.62 | 231.00 498. 00 0.98 0.03 68 |GN-09 4-_1 7.04 |1828.00| 1.82 [83967.00| 22.50 [27.80
211 GN22 1.54 16. 60 47. 90 0.383 0.07 69|GN-09-45| 4.48 [9329.00| 0.70 |74136.00| 73.20 [11.00
22 GN-23 1,98 17. 20 195. 00 80.50 | 0.42 70|GN-09-46| 4.89 | 486.00 1.41 |12683.00| 2.20 1. 20
93| GNeza | 2033 | 517,00 394.00 | 11.30 | 0.06 71|GN-09-47| 1. 9} 20. 90 2.09 7?1. 00 2.46 | 0.04
24| GN-25 240 19. 20 46.30 0.81 0.15 72|GN-09-49| 4.05 28.10 0.61 |17520.00| 37.20 |17.70
2l na. ; P -
251 oNe2s |18 14 | 2470 895. 00 16.10 |6.87 73|GN-09-50| 1. 36 45. 50 1.00 |[186998.00 7.20 |52.60
eaninoos . - -
261 GN-27 0.39 60. 00 55. 80 0. 64 0.39 74|GN-09-51| 4. 21 33. 60 0.95 |72753.00] 358.00 | 4. 32
. ) GN-09-53
27| GN-28 | 0.26 | 2.66 36. 50 0.06 | 0.01 75 4.10 | 6.79 7.00 | 3259.00| 5.35 |0.17
28| GN-29 0. 31 4. 81 39. 90 0.13 0.03 @
R GN-09-53
291 GN-30 | 0.31 | 3.72 63. 20 0.86 | 0.01 76 4.61 | 7.00 6.22 |4793.00 | 8.05 |0.29
30| GN-31 0.27 5.45 55. 30 0.23 0.02 @
) . ) i ) GN-09-53
31} GN-32 | 0.25 | 10.50 33.40 | 0.14 ) 0.03 77 ) 4.98 | 19.40 | 4.27 | 194,00 | 1.12 |0.16
32| GN-33 | 0.29 | 8.64 70.00 | 1.79 | 0.07 (3
. _ GN-09-54
33] GN-34 | 68.80 |1846.00 1470.00 | 34.70 | 25.5 78 5.37 | 255.00 | 0.97 1328.00 | 134.00 | 7.55
34| GN-35 | 45.41 |1684.00 5489.00 {1317.00|98. 80 M
. _ GN-09-54
35| GN-36 0. 27 5.43 71. 30 1. 05 0.08 79 4. 80 14. 80 5.06 8599.00 | 14.30 | 0.70
36| GN-37 | 9.78 | 840.00 1499. 00 | 466. 00 [144. 00 (2
GN-09-55
371 GN-38 | 50.39 | 258.00 1666. 00 | 125.00 |74.50 80 0 26.73 | 122.00 1.41 831.00 | 734.00 [23.00
38| GN-39 10. 44 | 908. 00 5463.00 | 465.00 | 5.33 £
. GN-09-55
391 GN-40 6.43 | 237.00 4667.00 | 135.00 | 6.54 81 50.62 | 373.00 | 2.44 | 2567.00 |5538.00|60.70
10| GN-41 | 9.19 | 65.20 2836. 00 | 196. 00 | 2. 00 (2
GN-09-55
41] GN-42 | 11.49 | 631.00 4912.00 | 150.00 | 3.15 82 )’ 36.43 | 868.00 | 6.26 | 3023.00 | 115.00 |30.80
GN-09-1 i i (3
42 @D 2.85 | 36.40 1.50 | 471.00 | 1.33 ]0.05 83|GN-09-56| 31. 90 | 784.00 | 26.10 |28668.00| 37.20 [125.00
GN-09-57
GN-09-1 y : 5 3 9 3
43 3.24 | 12.40 | 4.19 [1131.00| 6.82 |0.03 8 %0 0-31 1 25.00 | 0.53 | 66.50 ) 1.99 ) 0.13
(2)
GN-09-57
GN-09-3 S =
" 0 1. 40 8.11 8. 40 72.10 0. 49 0.05 85 o 0. 36 13.10 1. 11 185. 00 0.96 0.07
GN-09-57
GN-09-3 : Y 34 y 2
45 a2 | ses | aso | 5760 | 2.49 |0 10 86 o 0.36 | 6.26 | 0.54 | 134.00 | 0.64 |0.03
(2)
GN-09-3
46 1.27 8.70 9.57 24. 60 0. 29 0.06 ., N . s
(€ R TE S BN F%. Y REE=108.03 X 10 °~
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Fig.4 A/NK-A/CNK (a) and K,O-SiO, (b) diagrams for Gengnai porphyritic monzonitic granite
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Abstract

Gengnai skarn deposit is located in southern middle Bangong Co-Nujiang River metallogenic belt,
Tibet. It has good geological conditions for Fe and In mineralization. What's more, it is the first time to
find natural indium and jalindite in this deposit in China. The deposit formed in the dimetasomatism when
the porphyritic monzonitic granite invaded the LLangshan limestone, and the porphyritic monzonitic granite
provided magmatic hydrothermal sources for the mineralization. The K,O/Na, O values of porphyritic
monzonitic granite are in the range of 1. 38~1. 73, showing the characteristics of potassium-rich. The A/
CNK values of porphyritic monzonitic granite are in the range of 1. 02~1. 05. Gengnai rock mass belongs
to peraluminous granite, with S-type granite characteristics. Rittmann index (¢) values are in the range of
2.15~2. 31, and the porphyritic monzonitic granite is a calc-alkaline rock series. In Gengnai porphyritic
monzonitic granite,large ion lithophile elements such as Rb, Th are enriched,and elements such as Sr, Ba,
P.Ti are poor. It has higher total REE (2 REE=108. 03X 107°~258. 74 X107 %), and light and heavy
REE has obviously fractionation with (La/Yb)y is 15. 707 to 26. 002. §Eu=0.171~0. 238, with medium
negative Eu anomalies. Zircons in the porphyritic monzonitic granite are magmatic zircons. They are
mostly columnar The Th/U values of zircons are in the range of 0. 498~1. 866, while the(La/Yb)y values
are 0. 00 ~0. 29, light and heavy REE has obviously fractionation. The zircons have high positive Ce
anomaly (8Ce=4.32~1293. 43) and medium negative Eu anomaly (§SEu=0. 06~0. 13). The Gengnai rock
mass occurred in the collision orogenic phase after the Bangong Co-Nujiang River ocean subducted to the
South. Studies have shown that there is no correlation between indium and tin, also between indium and
zinc, but it has positive correlation between indium and iron. Indium content values of the iron ore are in
the range of 5. 61 X 10 ®*~125. 00X 10 °, and the average is 49. 01 X 10 °, indium exist in the form of
independent mineral. The mineralization of iron, indium, bismuth are formed in the same period of
hydrothermal activity, and they are all magmatic source. The zircon LA-ICP-MS dating results of the
porphyritic monzonitic granite is 78. 7 £ 1. 7 Ma, suggesting the porphyritic monzonitic granite was a

product of late Yanshanian magmatism.

Key words: LA-ICP-MS zircon dating; skarn-type iron polymetallic deposit; gengnai deposit; indium
and jalindite; Tibet





