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Abstract: As one of the important non-metallic strategic mineral resources, the metallogenic
regularity, ore prospecting and exploration of fluorite are widely investigated byeconomic geologists.
The Xingguo — Ningdu metallogenic belt in southern Jiangxi Province, located at the intersection of the
NE-trending Wuyishan metallogenic belt and EW-trending Nanling metallogenic belt, develops a series
of fluorite deposits. Previous studies have primarily attributed the deposits to fault control, but the
quantitative characterization of the coupling relationship between fractures and the spatial distribution of
the fluorite deposits is seldom reported. Based on fractal theory, this paper aims to describe the fractal
textural characteristics between fractures and fluorite deposits in Xingguo — Ningdu metallogenic belt to
identify key ore-forming and prospecting areas of fluorite. The results show that: 1) The NE - NNE —
trending fracture capacity dimension, information dimension and correlation dimension of the study area
are 1.609 0, 1.608 9, and 1.594 7, respectively, indicating superior metallogenic geological conditions
and a strong relationship between NE — NNE faults and fluorite mineralization in the study area; 2) The
capacity dimension, information dimension and correlation dimension of fluorite deposits are 0.937 9,
0.921 5 and 0.926 2, respectively. When there is a statistical center deposit, the fractal dimension of the
number fractal distribution of fluorite deposits is 0.784 1, and the fractal dimension of the density fractal
distribution is 0.784. When there is no statistical center deposit, the fractal dimension of the number
fractal distribution of fluorite deposits is 1.129 6, and the fractal dimension of the density fractal
distribution is 1.130; 3) According to the coupling characteristics of the fractal dimension value of
fracture and the spatial distribution of fluorite deposits in the study area, as well as the fractal
characteristics of the number and density of fluorite deposits, the three-level favorable metallogenic
areas are comprehensively delineated, in which the I-level favorable metallogenic area is the area with
the best metallogenic condition and the largest metallogenic potential; 4) According to the coupling
characteristics of fracture dimension value and spatial distribution of deposits, the number and density
fractal characteristics of deposits, the key ore forming and prospecting areas in the fluorite ore
concentration area or metallogenic belt controlled by fracture system can be quickly and effectively
delineated, which is expected to provide important reference information for the resource exploration of
fluorite.

Key words: Xingguo - Ningdu metallogenic belt; fracture structure; fluorite deposit; fractal

texture; application prospect
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Fig.1 Distribution map of fluorite deposits and fracture structures in Xingguo — Ningdu metallogenic belt, southern Jiangxi
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Table 1 Statistical table of calculation parameters of fractal
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Table 2 Statistical table of partition fracture capacity Table 3 Statistical table of calculationparameters of partition
dimension calculation parameters fracture information dimension
SPEAR L /km SFIEARIE /km
5y K 5 g FIERK 53 X G 5 AR FIE R
17.986  8.993 4.497 17.986 8.993 4.497
1 1 1 1 0.000 0 1.000 0 1 0.000 0.000 0.000 0.000 0 1.000 0
2 2 4 6 0.792 5 0.977 7 2 0.693 1.386 1.792 0.7925 0.977 7
3 4 6 11 0.729 7 0.987 1 3 1.332 1.748 2.369 0.748 2 0.987 0
4 4 10 27 1.377 4 0.999 5 4 1.162 2.160 3.224 1.486 9 0.999 7
5 4 14 39 1.642 7 0.996 7 5 1.373 2.533 3.622 1.622 2  0.999 7
6 4 8 16 1.000 0 1.000 0 6 1.332 2.079 2.773 1.039 0 0.999 5
7 3 7 19 1.331 5 0.997 8 7 0.950 1.834 2.912 1.4154  0.996 8
8 4 12 27 1.377 4 0.992 5 8 1.321 2.441 3.296 1.424 6  0.994 0
9 4 16 45 1.745 9 0.993 0 9 1.362 2.692 3.785 1.747 2 0.996 8
10 4 12 29 1.429 0 0.996 0 10 1.295 2.406 3.322 1.462 9  0.996 9
11 3 7 18 1.292 5 0.999 0 11 0.860 1.817 2.837 1.426 2 0.999 7
12 3 5 9 0.792°5 0.998 4 12 1.099 1.609 2.197 0.7925 0.998 4
N @) I(r)
13 4 8 16 1.000 0 1.000 0 13 1.386 2.079 2.773 1.000 0 1.000 0
14 4 12 29 1.429 0 0.996 0 14 1.029 2.329 3.259 1.609 1  0.990 9
15 4 14 36 1.585 0 0.993 5 15 1.305 2.446 3.536 1.608 9 0.999 8
16 4 12 27 1.377 4 0.992 5 16 1.369 2.425 3.263 1.366 0 0.995 5
17 4 10 25 1.321 9 1.000 0 17 1.277 2.254 3.219 1.400 7 1.000 0
18 4 11 22 1.229 7 0.988 5 18 1.255 2.338 3.045 1.290 7 0.985 5
19 3 8 22 1.437 2 0.999 9 19 1.089 2.014 3.045 1.410 9 0.999 0
20 3 5 14 1.111 2 0.963 6 20 0.950 1.550 2.599 1.189 5  0.975 8
21 4 12 31 1.477 1 0.998 2 21 1.280 2.389 3.389 1.5212  0.999 1
22 4 13 30 1.453 4 0.990 5 22 1.311 2.479 3.379 1.492 0  0.994 4
23 4 9 21 1.196 2 0.999 8 23 1.342 2.144 3.015 1.206 7 0.999 4
24 3 11 22 1.437 2 0.970 1 24 1.099 2.342 3.035 1.396 9 0.973 8
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Table 4 Statistical table of calculation parameters of partition

fracture correlation dimension
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5 1.362 2.425 3.570 1.593 1 0.999 6 i—y\%m%\yﬂzﬁ 4 /l\jt;jgriaﬁfﬂgﬁgﬁi_l»qubﬁr
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b SR | = VIR | NN = . N
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Fig.4 Linear fitting graph for fractal dimension calculation of spatial distribution of ore deposits
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