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Geological fractal characteristics of Gaosongshan gold deposit in Heilongjiang
and prognosis of mineral resources
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Abstract

The Gaosongshan gold deposit, recently discovered by Gold Geological Party of CAPF, is a large-size

epithermal gold deposit in the northern Xiao Hinggan Mountains-Zhangguangcail Mountain metallogenic belt.

Deepening studies have revealed that it has superior metallogenic conditions and good ore-search prospect. Based

on summarizing previous researches, the authors used the fractal theory to analyze resource quantity and grades

of ore deposits, and the results show that when the resource quantity lies in the scale interval of more than 250

kg, dimension D =1.69, which shows that there exists great prospect of ore prospecting in this segment; when

the grade of fractal dimension D value is within the range of 1.10 to 1.40, the mineralization is only related to
the ore-forming stage of veinlet ash-gray quartz-fine-grained pyrite. The use of drilling data to analyze the grade
fractal characteristics in vertical direction revealed that, when the fractal dimension D values are in the range of

1~1.5, there exists vertical extensional trap, suggesting that the probable existence of a concealed orebody in
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the depth. In terms of resource evaluation, through the study of the equidistant ore-controlling regularity of the
fracture structure in combination with Pareto (Pareto law) and damping curve model, the authors made a prog-
nosis of the size and location of the possibly existent ore body. It is shown that two orebodies whose resource
quantity is greater than 4960 kg have not been found, that there exists extensive space for the possible orebody
with medium resource quantity, and that the concealed orebody may exist in the depth between the known sur-
face orebodies.
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Fig. 1 Regional geological sketch map of the northern Xiao Hinggan Mountains-Zhangguangcai Mountain metallogenic belt

1—2nd Himalayan tectonic layers N; 2—1st Himalayan tectonic layer, K3-E; 3—2nd Yanshanian tectonic layers J3-K}: 4—1st Yanshanian
tectonic layers J15 5—3rd Indosinian tectonic layers Tss 6—Eatly Caledonian tectonic layer; 7—Zhangguangcai Mountain period tectonic layer, Pt
8—Xingdong period tectonic layer» Pt;; 9—Indosinian granitoid; 10—Caledonian granitoid; 11—Late Himalayan basalt; 12—Lithospheric fault;

13—Crust fault; 14—Regional fracture; 15—Fault serial number; 16—Gold deposit
F1—Xunhe-Tieli-Shangzhi fault; F2—Mudanjiang fault; F3—Xunhe-Wuyun fault; F4—Kuerbin fault; F5—Wouyiling fault; F6—Wuying fault;
F7—Tieli-Dongfeng fault
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Fig. 2 Sketch geological map of the Gaosongshan gold deposit showing distribution of orebodies

1—Quaternary sediments; 2—Acidic volcanic rocks of Lower Cretaceous Ningyuancun Formation; 3—Acidic mafic volcanic rocks of Lower
Cretaceous Banzifang Formation; 4—Volcanic breccias; -5—Measured geological boundary; 6—Inferred geological boundary; 7—Oreboby:
8—Mineralized body: 9—Setial number of ore (mineralized) body
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Table 1 Statistics of ore block resources in the Gaosongshan gold deposit
111 112 113 114 115 116 117 118 119 1110
kg 610 646 292 1037 561 1165 480 923 254 213
1111 1112 1113 121 122 123 131 211 212 221
kg 253 331 773 660 1945 42 681 29 542 917
231 311 312 313 321 331 332 333 351
kg 331 301 136 336 773 88 318 84 267
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Fig. 3 Fractal dimension of ore resources in the Gaosongshan

gold deposit
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Table 2 Comparison of scale serial number prediction for ore resources in the Gaosongshan gold deposit
kg kg
1 1-1 4960 6 3-1 1037 24
2 2-V 3391 7 2-11-1 917 29
3 3-1 3012 8 2-1 571 56
4 2-1 1526 14 9 -1 445 80
5 3-11 1439 15 10 2-11 331 122
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Table 3 Characteristics of gold orebody in the Gaosongshan gold deposit

10°° kg
m m m
1-1 205 64 2046 300 1.41 5.16 4960
1-11 200 70 400 250 2.13 9.89 1519
1-11 195 70 400 260 1.10 4.97 445
1-IV 170 78 1354 250 1.2 4.83 1031
2-1 205 75 1000 270 1.39 4.21 571
2-1 200 80 600 260 2.75 2.84 1526
2-11-1 355 85 700 240 0.72 7.47 917
2-1l 170 80 300 150 0.93 4.2 331
2-1V 190 86 810 240 1.04 16.05 3391
3-1 170 65 750 150 1.35 5.84 3012
3-1 355 65 680 150 0.83 4.08 1037
3-11 260 80 550 140 2.32 2.45 1439
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Fig. 14 Distribution of isometric view of veins in the Gaosongshan gold deposit
1—Quaternary sediments; 2—Acidic volcanic rocks of Lower Cretaceous Ningyuancun Formation; 3—Acidic mafic volcanic rocks of Lower Creta-
ceous Banzifang Formation; 4—Volcanic breccias: 5—Measured geological boundary; 6—Inferred geological boundary; 7—Orebody; 8—Minerali-
zed body: 9—Serial number of ore (mineralized) body: 10—Equidistance line
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