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Fig. 1  Geological map of the Zaozigou Gold District
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Fig. 2 Ore characteristics of the Zaozigou Gold Deposit
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Table 1 Trace element analysis results of ores from the Zaozigou Gold Deposit X107
P FEE GRS /m At As Sb Ag Cu Pb Zn Co Ni Cr Mo V Rb Sr Ba Mn? Ti¥ Bi Hg"
73 0.0 50.0 1040 69.0 0.19 66.0 36.1 97.0 172 36.4 632 1.1 919 199 535 359 0.08 0.52 134 12
74 0.5 50.0 146.0 36.5 0.06 2.0 145 422 92 229 752 12 454 59 1781 109 0.12 0.16 0.58 42
z5 1.0 60.0 73.5 350 022 203 187 789 155 352 543 12 649 129 1212 336 0.09 031 041 19
z6 1.5 35.0 323 200 0.16 61.0 &85 299 9.1 133 747 1.0 741 95 1241 94 0.08 0.60 091 26
zl 2.0 340.0 238.0 73.5 046 303 252 299 243 34.0 419 1.1 605 37 591 56 0.05 0.28 3.68 190
z2 3.0 190.0 193.0 565 0.15 263 21.6 29.7 184 254 521 1.0 76.1 59 920 63 0.07 046 1.57 143
Z7 3.5 11.6 106.0 65.0 0.05 50.7 132 579 105 375 29.0 0.8 429 51 2058 113 0.05 020 095 31
78 4.5 2.3 232 35 002 122 13.0 91.5 17.0 335 52.1 1.1 61.7 49 1065 265 0.11 041 038 31
z10 4.0 80.0 6300.0 37.5 0.14 53.0 195 91.0 18.0 36.0 533 54 778 189 1265 864 0.06 047 096 114
z11 5.5 4.1 251.0 25 0.08 89 514 458 9.6 28.8 319 1.0 49.1 74 1929 330 0.09 0.22 0.51 168
z12 8.5 150.0 181.0 95 0.07 1.0 63.1 31.5 64 248 200 1.1 34.1 28 2300 1425 0.15 0.13 0.63 24
z13 15.5 7.9 452 33.0 0.07 16.7 125 745 134 313 672 2.1 104.0 287 106 617 0.02 046 052 50
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Table 1 (contiued)

R . ) .

G PR SR /m Au? As Sh Ag. Cu Pb Zn Co Ni Cr Mo V Rb Sr Ba Mn¥ Ti¥ Bi Hg"
216 24.5 3100 263.0 104 001 19.8 258 89.4 17.8 342 589 1.0 669 198 616 4950.08 0.41 0.40 36
218 31.5 3100.0 16 600.0 625 1.14 306 9.5 91.0 17.1 31.9 572 1.0 66.4 221 407 290 0.08 0.37 0.31 161
221 41.5 500  718.0 7.1 053 92.8137.0 86.1 40.3 43.7 703 5.1 883 166 594 603 0.04 0.53 2.28 307
223 49.5 3.3 266.0 2.1 0.05 104 237 97.3 185 356 62.6 1.1 863 158 611 1563 0.16 0.50 0.26 144
225 58.5 7.5 1864.0 53.5 0.11 33 51 7.8 3.4 207 23 10 257 12 1157 320.07 0.04 0.16 401
226 63.5 54 6320 49.0 0.04 420 17.7 90.7 17.9 37.0 64.1 2.5 750 213 781 1336 0.07 0.48 047 83
230 78.5 1.6 355 44 005 441 2371050 20.5 404 66.6 12 82.0 214 630 564 0.10 0.53 030 105
734 98.5 27 599 61.0 0.06 733 20.6 96.8 20.0 365 52.0 1.1 717 65 283 1090.08 0.47 030 91
736 108.5 1.6 36.0 42 001 198 30.1 957 19.3 379 77.6 1.8 87.8 144 899 1689 0.07 0.53 029 26
239 118.5 6.6 850 61.5 0.07 839 29.6 117.0 20.3 37.1 433 20 81.6 22 156 620.06 0.57 0.56 30
741 123.5 440.0 2362.0 44,5 0.01 83 229 925 145 293 520 1.8 722 191 358 4260.10 0.39 0.34 55
743 126.0 1.5 1440 27.5 0.02 153 185 802 143 282 53.1 1.8 69.0 193 675 4410.18 0.33 094 32
744 129.5 1060.0 4916.0 475 0.10 93 7.8 154 93 273 275 22 495 102 1088 181 0.10 020 0.33 41
746 129.6 40700 46120 1520 006 52 57 94 20 84 72 1.8 280 23 189 480.03 0.04 024 45
247 130.5 170.0  181.0 495000 029 78 1.61270 04 28 42 13 309 3 8 70001 0.01 0.141103
748 130.6 4450.0 7340 140.0 0.13 132 142 365 7.3 203 227 1.9 535 101 447 181 0.04 0.15 0.561 101
749 131.0 610.0 2247.0 185 0.02 54 232 882 168 368 39.8 1.5 759 219 3551204 0.06 0.42 0.61 955
250 131.5 9.6 158.0 353 001 19.0 26.0 883 17.4 37.9 527 10.1 70.6 191 271 566 0.07 0.43 0.52 643
252 133.5 700  237.0 21.8 0.80 659.0 252 84.8 19.3 372 559 2.5 741 136 395 3540.12 0.36 3.47 491
255 142.5 50 415 10.0 0.03 107 21.6 829 15.1 333 527 2.6 755 155 255 417 0.06 042 0.48 195
258 155.5 7.5 36.7 205 0.02 707 33.4112.0 199 442 832 1.3 948 192 391 509 0.08 0.56 0.38 203
260 165.5 60.0  109.0 66.0 0.01 446 29.3103.0 17.6 32.1 77.7 1.9 895 272 185 230 0.05 0.53 0.61 218
261 170.5 10.5 62.5 340 005 12,6 13.5 445155 29.1 46.1 1.1 589 160 292 5650.02 0.43 039 198
263 175.5 1790.0 2262.0 31.0 0.14 33 17.8 592 112 17.6 197 1.6 603 177 288 716 0.05 020 8.11 221
266 187.0 90.0  757.0 40.5 15.80 6870.0 19.8 326.0 19.2 265 432 1.9 562 127 886 276 0.08 0.28 50.70 400
268 190.0 700 251.0  137.0 0.04 58 27.6 865 17.5 374 689 3.1 959 107 221 3110.07 047 031 529
269 191.5 250 173.0 925 0.3 151.0 10.7 380 9.5 124 179 1.4 513 124 404 1050.03 0.38 0.53 223
£70 192.0 10100.0 18350 78600.0 2.10 162 30.0 181 22 93 11.2 12 354 13 392 1570.04 0.05 331 819
Z71 192.5 2840.0 41500 1420 0.10 240 65 308 55 127 17.6 1.5 345 41 432  700.05 0.06 1.02 955
272 193.5 167 602 1180 0.04 249 9.6 204 63 103 299 1.6 464 135 475 1940.04 033 0.42 730
£74 196.5 8.3 543 455 0.02 53 155 593 13.0 156 360 1.1 56.8 151 497 784 0.06 0.44 0.15 536
475 201.5 500  231.0 64.0 0.04 1.0 262 64.6 139 142 272 12 525 134 511 643 0.05 0.38 0.18 397
£77 2135 2.3 34.4 250 0.04 209 27.8 602 144 233 427 58 623 166 451 7350.06 0.42 0.74 339
478 219.5 215 2420 780 0.03 259 142 815 125 503 827 22 455 61 775 590.03 027 4.00 284
280 231.5 39 546 83.5 0.02 17 275 658 9.6 134 297 1.1 640 150 282 626 0.02 0.46 0.13 407
282 241.5 56 412 46.8 0.03 162 224 657 8.1 107 19.8 1.1 37.7 128 410 714 0.03 042 0.38 273
286 261.5 6.6 638 49 008 449 168 59.0 10.8 132 36.8 1.5 50.0 138 475 727 0.06 0.40 2.78 192
289 276.5 219 7870 35 009 94 219 712 117 146 309 1.1 51.6 159 458 665 0.06 0.38 0.65 154
294 3235 13.5 37.2 220 0.8 72 233 514 9.1 13.0 29.6 29 432 142 447 6450.04 037 550 186
295 328.5 7400.0 6140.0 1034000 1.52 62 1672080 1.6 49 98 1.0 300 37 67 1790.01 0.05 0.65 730
296 3325 12300.0 14900.0  172.0 13.80 160.0 157 783 12.1 20.6 354 28 51.2 135 509 173 0.12 0.19 4.88 639
297 335.5 8150.0 24700.0 1520 1.73 403 5.0 883 155 293 693 1.5 744 262 411 308 0.09 0.38 0.54 384
298 338.5 200.0 2069.0  114.0 16.80 106.0 50.2 105.0 18.0 32.1 50.8 2.0 66.1 51 447 177 0.09 0.3513.40 318
2100 346.5 173 1310 40.0 0.04 183 16.1 859 18.4 352 647 1.1 754 177 859 774 0.09 0.45 0.51 273
2102 358.5 90.0 1647.0 19.0 4.18 268 152 93.3 150 642 117.0 1.5 534 139 537 5350.06 0.31 047 242
2105 382.5 8.6 582 273 0.03 149 19.1 714 7. 53 9.0 1.1 40.0 93 236 1070.03 036 0.34 319

o 1)w(Au)/XIO’g;Z)w(Mn)/%;3)u/(Ti)/%;4)w(Hg)/><10’go
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Fig. 3 Correlation diagrams between different elements and Au in the Zaozigou Gold Deposit
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Table 2 Characteristics of Au, As, and Sb in different ore

types from the Zaozigou Gold Deposit x107°
[FATE A5 WA A Au! As Sh
z1 340 238 74
72 190 193 57
725 8 1864 54
7246 . 4070 4612 152
Ak R
748 4450 7 340 140
263 1790 2262 31
771 2 840 4150 142
7298 200 2 069 114
70 42 100 666 188 400
247 . 170 181 49 500
BN R
Z70 10 100 1835 78 600
7295 7 400 6 140 103 400
2102 90 1647 19.0
z10 80 6 300 37.5
712 150 181 9.45
z16 310 263 10.4
z18 3100 16 600 62.5
A 5
721 50 718 7.10
7241 440 2362 44.5
744 1 060 4916 47.5
249 610 2247 18.5
z111 870 6 650 58.0
7296 12 300 14 900 172
297 8 150 24700 152
TR e A e
z115 1200 1717 86 400
Jok 78

z116 2290 15900 93.5
z117 1240 9 650 82.0

T Dw(Au)/x107,
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Fig. 4 Au—As—Sb relationships in different ore types from
the Zaozigou Gold Deposit
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Fig. 5 One-dimensional distribution of ore-forming elements

along the main roadway
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Deep prospecting prediction using integrated geochemistry and wide field electromagnetic
method in the Zaozigou Gold Deposit, Gansu

Zhu Rui"?, Luan Xiaogang?, Nie Xin®, Wu Tonglin?, He Yongcheng?, Yu Haocheng'
(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing:;
2. Gansu Hezuo Zaozigou Gold Mine Co., Ltd.; 3. Zhaojin Mining Industry Co., Ltd.)

Abstract: The Zaozigou Gold Deposit is one of the largest gold deposits in the Western Qinling orogenic belt.
However, as mining depth increases, exploration becomes increasingly challenging. Despite the significant deep
resource potential, the spatial distribution of deep orebodies remains poorly understood. This study conducts deep
metallogenic prediction and delineates prospective targets in the Zaozigou Gold Deposit through the integration of
geochemistry and wide field electromagnetic method. Trace element characteristics of rock samples from a representative
exploration profile indicate that As exhibits the strongest correlation with Au, followed by Sb, suggesting that arsenopyrite
and stibnite are the minerals most closely associated with gold mineralization. These 2 minerals show a somewhat
complementary relationship—arsenopyrite is less developed where stibnite is abundant, and vice versa. Arsenopyrite is
likely the main carrier of Au, while the presence of stibnite enhances Au enrichment. Comprehensive analysis of
ore-forming element distribution maps and wide field electromagnetic interpretation sections reveals a strong coupling
between abrupt resistivity changes and orebody distribution. The highest potential for ore occurrence lies near resistivity
discontinuities, especially at the intersections of 2 sets of resistivity break lines. Based on these results, 5 favorable
exploration zones of 3 levels were delineated along the GY3 profile. First-level targets are located at intersections of major
mineralized structures with pronounced lateral resistivity gradients near surface; second-level targets lie at intersections
of significant lateral and vertical resistivity anomalies; and third-level targets are situated at deeper structural positions,
similar to those hosting previously discovered blind orebodies (M4, M6 ), and are associated with moderate lateral
resistivity gradients. These favorable zones are likely to extend laterally to adjacent profiles, providing guidance for
delineating prospective targets in nearby sections.

Keywords: Zaozigou Gold Deposit; wide field electromagnetic method; geochemistry; resistivity; deep prospecting;

target delineation; Western Qinling



