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Abstract

The Xiahe-Hezuo area in the West Qinling Mountains is an important mining area for gold and polymetallic
deposits in China, with complex fault structures and significant structural ore control. In this paper, the fractal the-
ory method is used to quantitatively analyze the fracture structure in different directions in the Xiahe-Hezuo area,
statistically calculate the fracture structure capacity and information dimension, combining with the fractal charac-
teristics of the spatial distribution of the deposit and the Fry analysis of the deposit, the fractal characteristics of
the structure of the study area and the spatial distribution relationship between the fracture and the deposit are dis-
cussed. The results show that the total fracture capacity dimension of the study area is 1.2374, the north-east frac-
ture capacity dimension is 0.8229, the north-west fracture capacity dimension is 1.2296, and the near-east-west
fracture capacity dimension is 1.0312, and the total fracture capacity and the north-west fracture capacity dimen-
sion are in the fracture fractal critical value (1.22~1.38) region, indicating that the fracture tectonic connectivity

of the study area is good. The information dimension of all faults in the study area is 1.1118, the information di-
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mension of the north-east fault is 1.018, the information dimension of the north-west fault is 1.2296, the informa-

tion dimension of the near-cast-west fault is 1.0217, and the information dimension of the north-west fault is in

the fracture fractal critical value area, reflecting the strongest control of the deposit in the north-west direction.

Fracture structure fractal dimension can be used to characterize the sedimentary site of the ore, and three favor-

able mineralization areas are identified by capacity dimension, information dimension contour map and Fry dia-

gram.

Key words: fractal dimension, Fry analysis, fault structure, gold distribution, Xiahe-Hezuo area in West Qin-

ling mountains
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Fig. 1 Schematic map showing tectonic location (a, modified from Li et al., 2020) and simplified regional geologic map (b, modi-
fied from Wei et al., 2018) of the Xiahe-Hezuo area



362 R

Hh i 2024 4

Z 7RIS X W 54 1 R GE A T 4R RO TR, AT
G WT I DX Ui SR 3 1 722 A R B XA AR g 42
YER BRI FRAS R AR Ry r B 48 E Ty
TE AU SE WA DX, G TSR] R r I AR T
AL WL IE TR R H N(r) N () B P F74E DL R 5
FERRR (W% A,2002) ;

N(r)=Cr-D, (1)

Horp , N(r) AL W i B R r 9 IE 5B
&L CONE L, DA SRS =D)L 43
O, 153

InN(r)==Dlnr+InC (2)

L (2), U InN () AR Inr R AL, 3
ST YRR R excel TR BUE HEAT B/ 9k
PG s B RRAER TS 4E50D,

BRI AR, 20 5L r 2 50 mm (SEPREE
B 11,1111 km) .25 mm(SEPREE S 5.5555 km) . 12.5 mm

102950

EHLES LR
Quatemary Neogenetic

=BG
Upper Triassic

h =BG
Middle Triassic

(SZBRIEES2.7777 km) .6.25 mm(SZFRHEES 1.3888 km) |
3.125 mm ( SZPREE 25 0.6944 km) B 1F 75 T 46 78 55
WEFE X (B 2) , 43 G T & 4 e 4 A6 Ve ()
S4 AT 1) W7 4 DL R AR P ] D 419 1F 5 0 AR 2K
o S A M LS A S DR 2 1 0 A (R R E R
BOF T (R o Geit Mot a5 03k 1, InN (r) —Inr 5
N TIUA L ILIA 3,

B - A AR M IXR R U 2 ) R 4E B
1.2374, Kb TR\ S W W7 54 3 40 i i M Y i L {E 1.22~
1.38 X (&1 3) , 2 WA B 73 [X 7 24440 i 2 49 326 a1k 4
G AR TR AR RS RS, HE R
S5 (R?) BB W43 43 i FR AR 1 P R (90 S
2022) , 4= DX W 24 3 ) R AT J7 (R?) R 0.9952,
KT 0.99, FWIWFF X H 25 R A7 1953 T8 7 dEFEAE
XN EE 34T W 2400 1, kB R A AN
o o dbpimr s s h ke, 2 X E A H

102°90'E

35°20N

35°00N

T=&4% ZBR
Lower Triassic - Permian

ARR HELLRE ERAKIE ENSCITE R & EFK (£ B R
Carboniferous Cretaceous basalt Triassic volcanics Indosinian granite | Gold deposits(Points) Iron ore deposits
B R ® | LN ® NS R AT R TR
Lead deposits Anti deposits Mercury deposits Copper deposits Copper-molybdenum deposits Copper-tungsten deposits
|§$)ﬁﬁ’ﬂi Wiz HEL A - L RIS RL [T12] #Hemikms
d Pol llic deposits / Fault Speculative faults A Geological boundaries a Angular formity t dari 16115 | Fractal grid beris

P2 ST DX 2R 3 3 TR A 1] (U 4% 32 4 r=50 mm S ])

Fig. 2 Fractal grid diagram of fault structure in the Xiahe- Hezuo area (take grid side length =50 mm as an example)
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Table 1 Calculation results of fault structure capacity dimension in the Xiahe-Hezuo area
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Fig. 3 Fitted straight line diagram of the fracture structure capacity dimension InN(r)-Inr in the Xiahe-Hezuo area
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Table2 Statistical table of calculation parameters of the capacity dimension of fault structure subarea in the Xiahe-Hezuo area
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Table 3  Statistical parameters of fault structure information dimension in the Xiahe-Hezuo area
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Fig. 4 Fitting straight line diagram of fault structure information dimension /(r)-Inr in the Xiahe-Hezuo area

TR T X, 3850 1 40 471X, FH 25 mm (S2FR
A5 5.5555 km) . 12.5 mm ( 5Z FR I 85 2.7777 km) |
6.25 mm( SEPRIE 2 1.3888 km) .3.125 mm (SEPRIEES
0.6944 km) Fr FE 1 1E J5 I8 M A% 78 w5+ X, A i
AT B AR 7 ik TR Ay AR B4k X AN
R G AR L 4,2 125 8 M R Zs (4 IX
KW G, o X 5 B 4E 0.5341~1.5817, - # {H
1.1081, H4r XA RE(R?) Z 50K T 0.99, 43 X U
B R, W R A BRI GE T H AR
23 RS RAFE
231 WRZS [ 530 S I8 S5 R AR

=& LR B BN 3 3s B il 5 - A AR L X A

T CH G SR A A R (R T A,
2020) , A7 PR AR PR 2 AR A Ry 5 A G AR R R
B, AR T IR I 25 [0 20 A5 40 TR AR AE 2 R v, 4[]
— WA B R R T S — 4, 43 T
AR, FHBK - 50 mm(SZBREEES 111111 km) |
25 mm ( 52 BRFE 25 5.5555 km) | 12.5 mm ( 52 PR iE 25
2.7777 km) .6.25 mm ( SZPriE 25 1.3888 km) (1Y 1E J7
T W B w5 F 58 DX, 43 0l GE A 5 ] — B PR 2R A
BB B AR R Hh 58 s 0 AR AV (r) |, 20 T 4R 5
TR I AR RT3 25 0 A, AN oK T 44 36 5 78 R
R H 78 05

Gt RIS, A BOT R L E 5. 2K



366 L7 S A 2024 4F
x4 BiA-SEHMRHBRGESRESLEFITSHE
Table 4 Statistical parameters of fault structure subarea information in the Xiahe-Hezuo area
S [ T PP [k s TVERH
5.5555 2.7777 1.3888  0.6944 (R 5.5555 2.7777 1.3888 0.6944 (R
1 02922 0.6488 1.0002 1.6573 1..4771 0.9730 20 0.5545 1.0601 1.4090 1.6812 1.2388 0.9804
3 05784 09030 1.2041 1.4624 0.9810 0.9975 21 0.6784 1.0414 1.3424 1.5797 0.9982 0.9913
4 04392 0.8596 1.2408 1.4924 1.1762 0.9881 23 0.1781 0.5428 1.0788 1.5061 1.5015 0.9952
5 0.5303 1.0981 1.4457 1.7726 1.3535 0.9805 24 0.3899 0.8148 1.1601 1.4925 1.2135 0.9965
6 0.5784 1.1519 1.4893 1.8806 1.4098 0.9863 27 0.4515 0.6989 1.0000 1.2304 0.8763 0.9976
7 0.5932 1.0002 1.4000 1.7900 1.3255 0.9999 28 0 0.4505 0.7783 1.0792 1.1844 0.9906
8 0.4686 0.6146 1.3454 1.6561 1.4262 0.9415 29 0.2764 0.4515 0.8795 1.2408 1.1033 0.9756
9 0.6020 09542 1.2304 1.5185 1.0051 0.9969 30 0.5784 1.0414 1.2787 1.5683 1.0654 0.9784
0 10 0.5983 1.1628 1.5905 2.0429 1.5817 0.9961 0 31 0.6020 0.9542 1.2304 1.5185 1.0051 0.9969
11 04392  0.7470 1.4522 1.6573 1.4482 0.9568 32 03010 0.3010 0.4771 0.7783 0.5341 0.8500
13 04771 0.7781 1.0792 1.3424 0.9624 0.9990 35 0.6020 0.8451 1.1139 1.4149 0.899%4 0.9977
14 04771 0.8451 1.1761 1.4623 1.0918 0.9969 36 0.8060 1.0000 1.2787 1.5185 0.8026 0.9956
15 04391 0.8796 1.2304 1.5185 1.1922 0.9910 37 0.7094 0.6989 0.9542 1.2787 0.6521 0.8653
16 0.7765 0.8278 1.1664 1.4862 0.8197 0.9306 38 0.4515 0.8873 1.1664 1.4913 1.1290 0.9912
18 0 0.3010 0.6020 0.8451 0.9422 0.9975 39 0.2764 0.6777 0.9866 1.2470 1.0699 0.9904
19 0.6020 0.8451 1.0792 1.3617 0.8349 0.9982 40 0.5774 1.0599 1.2934 1.6627 1.1592 0.9829
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Table 5 Parameters for calculating the spatial distribution dimension of ore deposits in the Xiahe-Hezuo area

UNZREASESIT] RIS AL
r/km N(r) Inr InN(r) r/km N(r) Inr InN(r)
11.1111 18 1.0457 1.2553 11.1111 5 1.0457 0.6989
. . 5.5555 34 0.7447 1.5314 5.5555 7 0.7447 0.8451
EIRPORTL IR &4
27777 39 0.4437 1.5911 27777 9 0.4437 0.9542
1.3888 47 0.1426 1.6721 1.3888 10 0.1426 1.0000
11.1111 9 1.0457 0.9542 11.1111 23 1.0457 0.3617
. 5.5555 13 0.7447 1.1139 o 5.5555 42 0.7447 1.6232
WA IR —asa
27777 16 0.4437 1.2041 27777 53 0.4437 1.7242
1.3888 21 0.1426 1.3222 1.3888 60 0.1426 1.7781
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Fig. 5 Fitting line diagram of the fractal dimension In/N(r)-Inr of the spatial distribution of ore deposits in the Xiahe-Hezuo area

*k6 Eiu-5EMRTAZERHESRITE
Table 6 Statistics of mineral deposit density and quantity

in the Xiahe-Hezuo area

HAR()  RMAETR  BUEDTRE SR &0 R
fkm  CERECEA (D /km?) Bom/~ W km?)
6 4 0.035367795 2.75 0.024315359

12 10.25 0.022657494 8 0.017683898
18 22.5 0.022104872 17.5 0.017192678
24 36.25 0.02003254 27.75 0.015335255
30 48.5 0.017153381 3 0.012732406
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Fig. 6 Trend chart of density-quantity of deposits in the Xiahe-Hezuo area
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