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Abstract: Nanxiaoyao gold deposit, is located in the middle of Yishu fault zone, Shandon,
develops the altered type and quartz vein type ores. According to the characteristics of major and
trace elements of three types of ores (including greenschist with beresitization, mylonite with
pyritization and chloritization, and quartz-sulfide vein) and pyrites in Nanxiaoyao gold deposit,
the characteristics of metallogenic materials and fluids, tectonic settings and metallogenic
mechanism were discussed. The results show that the three types of ores are enriched in Co and
Ni, and depleted in REE, indicating that their metallogenic fluids may be all from the deep, and
the Eu varies from slightly negative anomaly to positive anomaly, showing that the characteristics
of metallogenic fluids may be changed; the ratio of mass fraction of Au to Ag of pyrite is less than
0.5, and As is poor, indicating that the temperature of fluid is high; the formation of all ores
may be related to volcanism, and the metallogenic fluid of greenschist with beresitization, and
quartz-sulfide vein could be from volcanic and subvolcanic activities in Yanshanian; the protoliths
of ores may be sedimentary rocks and alkaline intermediate-basic magmatic rocks, and the
metallogenic materials of ores may be derived from deep mantle. In conclusion, the metallogenic
materials and fluids in Nanxiaoyao gold deposit are all derived from deep; because of the upward
with the volcanic-magma activity, the metallogenic environment changes from weak reduction to
weak oxidation by blend of meteoric water, enhancing the Au precipitation and forming the
distinct gold deposits in different tectonic settings.

Key words: geochemistry; gold deposit; metallogenic material; metallogenic fluid; trace element;

sulphur isotope; in-situ analysis; Yishu fault zone
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Fig. 1 Structural Map of the Middle of Yishu Fault Zone, Shandong
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Fig.3 Micrographic Photos of Greenschist with Beresitization
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Tab.2 Analysis Results of Major Elements of Ores

ik PR A BRI SRR A TR BE b A - Ak ik

FE i 4 5 NXY-1 NXY-2 | NXY-3 | NXY-5 | NXY-6 | NXY-7 | NXY-8 | NXY-9 | NXY-10 NXY-4
w(Si02) /% 26. 44 44. 66 48. 37 47.58 46.63 47. 00 52.17 42,45 48. 90 76. 68
w(Ti02) /% 2. 44 4,34 3. 82 3.49 3.86 4. 62 2.95 4.26 4.35 0.37
w(AlO3) /% 9.22 13.73 12.24 11.33 13.21 13.34 9.53 12. 83 12.13 5.24
w(TFe; 03)/ % 9.98 15.18 11.65 11.82 12.76 13.78 10. 39 13.78 14. 64 6.01
w(MnO)/ % 0.29 0.21 0.12 0.12 0.12 0.12 0.13 0.14 0.09 0. 04
w(Mg0) /% 3. 40 4.85 3. 90 3.99 5.25 1. 66 3.69 5. 62 4,15 0. 37
w(Ca0) /% 23.98 7.63 7.31 6.78 5.07 5.11 8.06 7.72 3.05 2.89
w(Na, 0)/ % 2.05 2.97 3.08 2.26 2.57 3.19 2.56 3.02 2. 81 2.06
w(Ko0) /% 0.98 0.25 1.11 2.27 2. 04 1.24 0.66 0.53 1.89 0.98
w(P;05)/ % 0.35 0.51 0.47 0.38 0.41 0.51 0.31 0.43 0. 45 0.06
Pek &/ % 18. 80 5.09 6.08 7.02 6.20 5.11 7.71 6.97 6.19 3.97
Wiow/ Y0 97.93 99,42 98. 15 97. 04 98.12 98. 68 98. 16 97.75 98. 65 98. 67

VE (o) WIE R B w0, W BRI R R

B 3 B J0 R Ao AT AE Hh R 2 B b
BRALAOF ST T e 1. BT AR 9 LA-ICP-MS, Hoh
WO I 55k GeolasPro, il FLAZ 4> 54 23,33
pm s JKOSEE Ry 10 Hz, 5855 F IR % X Agilent
7700X, AR ARy 1 W SCER[34 ], 3 i 45
RILE 4,

BT B [ 457 3% A 43 B 00 3 7 v ] e o K A
RO Hl o 3t A 55 7 7 % VAL ] 5% A S 50 5 5
BT AL %% 4 LA-ICP-MS, H ot # ik 2 4k
Geolas2005 , ¢ FLA2 K 33 pm, Bk o4 %N 8 Hz,
S IR F L Agilent 7500a, i fE Sy WS-1 F

WS-2, TAEW R S AR AR J5 v 2 UL SCiik [ 35 ], 43
Mres e s,

3 TEHIBRILFIE

TAEETLEHE

FRAFE S SIO, & i (F i 2 80 T D R
26. 44 ~74.68% ., B HT A SIO, & &AL, A
26.44% s BE R 2 0 A SIO, & RN 42.45% ~
52.17% M R 47, 22 % s 1 BE-BRAL YO £1 SiO,
R . 76,680 X SRR EHEY) . AR
SiO, F f/NT A3 Y0 YRR 2800 AR L LRy

3.1



82 wo®K A F 5 XK R F R 2018 4
RI THANMERESTER
Tab.3 Analysis Results of Trace Elements of Ores
Atk HWHRAYCA LGRS Y e AL BE R A Y- A W ik
B i NXY-1 NXY-2 NXY-3 NXY-5 NXY-6 NXY-7 NXY-8 NXY-9 | NXY-10 NXY-4
w(Li) /1076 17.17 22.08 20. 98 25.90 34. 39 30. 06 22.26 28.79 25.28 16. 43
w(Be) /1076 0.93 1.72 1. 48 0.97 1. 24 1.52 1.17 1.52 1.01 0.37
w(Se) /107° 16. 68 28.03 22.05 24.05 26. 00 30. 88 20.55 28.51 28. 83 4.48
w(V)/107° 258. 37 434. 82 340.22 316. 45 413.12 396. 70 309.71 427.19 302. 85 24.91
w(Cr)/10°° 35.12 66. 32 48.61 64. 46 67.41 82.57 60. 91 76.29 86. 96 20. 60
w(Co) /10 ¢ 28.19 38.98 31. 34 37.92 37.62 40. 65 30. 16 39. 60 42.48 7.28
w(Ni)/10° 42.01 65.53 55.00 67.13 68.45 74.70 58.27 75.37 80. 86 22.42
w(Cu) /1078 18.90 50. 90 10. 74 17.06 28.92 119.02 8.51 45. 81 23.53 3.51
w(Zn) /1076 80.61 99. 29 120. 34 139.17 187.59 136. 58 105. 39 171. 46 149. 39 13.61
w(Ga) /1076 18.00 29. 81 23.59 19. 68 26. 06 25.45 20,23 27.02 20. 48 4.19
w(Ge) /1076 1.21 1.55 1.29 1.12 1.28 1.41 1.42 1. 36 0.91 0.68
w(Rb) /1076 27.89 7.60 33.06 59.63 61.40 36.59 17.56 14.52 51. 82 25.70
w(Sr) /106 644. 48 387.22 181. 74 177.05 158. 06 165. 22 249. 04 201.53 135. 29 153. 14
w(Y) /106 26.62 41.72 40. 47 33. 04 34.81 43. 86 29.68 37.87 25.02 8.97
w(Zr)/107° 179.78 290.78 | 255.05 212.67 234.03 294.75 177.32 | 259.79 246.13 48.75
w(Nb) /1076 20. 54 33.28 31.95 24.71 26.79 33.29 20.58 29.51 29. 39 2.90
w(Cs) /1076 0.07 0.32 0.18 0.16 0.27 0. 20 0.07 0. 28 0.16 0.06
w(Ba) /1076 192. 85 99.01 304. 30 450. 03 373.52 313. 60 128. 41 173.45 408. 00 294. 81
w(La)/107° 19.59 35. 66 26. 86 25.29 28.11 34. 40 23.24 29.63 29.49 9.28
w(Ce) /107° 45.52 82.70 64. 49 57.12 65.23 79.09 52.89 69. 28 64.68 20. 40
w(Pr)/107° 6.07 11.38 8.53 7.38 8.43 10. 86 6. 81 8.97 8.50 2.46
w(Nd) /10° 28.07 47.98 38.08 32.65 37.47 45.95 29.99 39. 38 38.47 10. 45
w(Sm) /106 6.68 11.19 9.10 7.65 8. 87 11. 39 7.13 9.50 8.35 2.39
w(Euw /1076 3. 40 3.47 2.71 2.40 2.69 3.70 2.74 2.97 2.27 1. 20
w(Gd) /107°¢ 6.16 9.96 8. 24 7.05 8. 09 10. 32 6.77 8.55 6.99 2.07
w(Th) /1076 0. 90 1. 50 1.33 1.15 1.27 1.55 1.02 1. 35 0. 95 0.28
w(Dy)/10~° 5.08 8.42 7.94 6.76 7.35 8. 86 5.72 7.81 5.21 1.53
w(Ho)/107° 0. 95 1. 56 1.54 1. 26 1. 34 1. 66 1. 04 1. 45 0.97 0.28
w(Er) /1076 2. 40 3.93 4.09 3.17 3.32 4.18 2.56 3.68 2.52 0.70
w(Tm) /106 0.32 0.52 0.58 0.42 0.43 0.56 0. 34 0.49 0. 34 0.09
w(Yb) /106 1.92 3.11 3.62 2.45 2.50 3.32 2.00 2.86 2.06 0.57
w(Lu) /1076 0.28 0.43 0.52 0.34 0.35 0. 47 0.28 0. 40 0.30 0.08
w(HD /1076 4. 30 7.11 6.25 5.23 5.82 7.38 4.39 6.39 6.20 1.19
w(Ta)/107° 1. 29 2.13 1. 90 1.59 1.76 2.18 1. 31 1. 90 1.91 0.17
w(Pb)/107° 6.93 10. 16 8.76 24.78 38.61 71.69 11. 86 51. 88 55.12 1412.13
w(Th)/107° 2.03 3.31 2.88 2.31 2.65 3.34 1.95 2.89 2.83 2.07
w(U) /106 0.74 0. 87 2.32 2.68 13.42 1. 00 0.79 0. 80 1.02 1. 39
wgpg/107° 127.33 221.81 177.65 155.10 175. 44 216. 30 142. 52 186. 31 171. 11 51.77
wyrge/107° 109. 32 192. 39 149. 78 132.51 150. 80 185. 39 122.79 159.72 151. 77 46.18
wyree/ 10 ° 18. 01 29.43 27. 86 22.60 24.65 30. 92 19.72 26.59 19. 34 5.59
Wi REE/ WHREE 6.07 6.54 5.38 5. 86 6.12 6.00 6.23 6.01 7.85 8. 26
w(La)n/w(Yb)y 7.32 8.22 5.32 7.42 8.08 7.43 8.35 7.42 10. 26 11.77
Eu 34 1.59 0.98 0. 94 0.98 0.95 1.02 1. 19 0.99 0. 88 1.61
Ce 5% 1.02 1. 00 1.04 1.01 1.03 1. 00 1.02 1.03 0.99 1.03
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Tab.4 Analysis Results of Major and Trace Elements of Pyrites from Different Ores

ey Bk AN A G AU A AE-TAYT A
R 1 2 1 2 1 2
w(Fe) /% 37.741 44, 386 45, 241 37.741 45.054 44,734
w(S) /% 46. 317 55.497 55.497 46. 317 53.802 55.079
w(As) /1076 5.043 15. 686 2.226 5.043 0.666
w(Co) /10 6 101. 590 586. 081 14. 330 101. 589 0.532 106. 417
w(ND/107° 53.671 160. 795 10. 695 53. 671 2.508 251.768
w(Au) /106 0.154 2.371 0.035 0.154 0.015 0. 094
w(Ag) /1076 0.015 0. 200 0. 549 2.371 0.181 0.203
N(S)/N(Fe) 2.210 2.190 2.105 2.148 2.090 2.155
w(Co) /w(Ni) 1.792 3. 640 1. 340 1. 893 0.212 0.423
w(Auw) /w(Ag) 0.097 0. 844 0.063 0. 065 0.081 0.463
w(Fe) /(w(S) +w(As)) 0.735 0.725 0. 831 0. 815 0. 827 0.812
W NCoORTRYREFFEE; "R ICT R,
x5 AEATAMNERTREMNESIWER 9
Tab.5 Analysis Results of Sulfur Isotope of
Pyrites from Different Ores
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Tab. 6 REE Characteristics of Ores and Yishui Group
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