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Fig.1 Fracture interpretation for Jiuwandashan area based on remote sensing image
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Fig.2 Double logarithm sketch of the linear fracture fractal

in Jiuwandashan area
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Fig.3 Fracture interpretation of Yuanbaoshan area
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fractal in Yuanbaoshan area
1
BN D /N2 S Gy ST R AR AR R A o 4
e, [ AT L R A O 5 T o

SO AR L FREE N g M7 G sh PR 5 | 76 fd
¥ N ST E TR W RUBE 5345 18 53 1 4 5300 = 11
i DX 553 T AE BB ) b X ZE 5 000 RIS IX AN
) 2 W7 LA 3 1 43 A (B T LA (3R 3)

(1) ARV BIF 5 908 Tl P 19 45 285 DB 440 185 1) 1g(n) 5
IgM(n Z IR B A B S R, IRIL 7R AT
T 5 L DAY 45 SIS D 244 15 38 LA BT 10 40 T8 A3 A
fiE, L RT A B R AR 1) 246 X DAy DT S84 1 14 73 A

(2) JUTT AL DT W SR 38 3 A B s o4 1,730,
YR R 7T 5 L 1 DX Wy 244 3 0 4 (1.419) , {HBH
/N T IUIT R XAl B 24 1 o 4R, 05 1L X

1g(r)

Kl 6 J65 Ll Xk P4 1) By 444 38 2398 43 4 U 2514
Fig.6 Double logarithm sketch of the N—W trending
linear fracture fractal in Yuanbaoshan area

AU 1] Wy 2440 38 43 4EAE (1.412) 5 8 A o0 5 1L X
(14 W7 S8 3 A3 2 (B B0, T A S R b 7 ) I 244
A 4E(E (1.221)

(3) JUJT Kl DX TR 284 4 335 4 2 A 8 3K 1,730,
Vb BHIZ XA 1 16 Sh AR R, 8 DT L v B R 1



ERYESE B

KA L JUTT IR DX T 2244 5 23 0 A A HE b ot 7 S 131

#z 3 MRERMELED S EEKIT
Table 3 Fractal dimension values of
fractures for the whole area

Wrad by it Sy YE(E
JUTKIX B3 1.730
T F X W I 1.419

TEE I FIXACAR 7] Wi 1 1412
JCFE U F XL G () W R 1 1.221

iz g, Moo L X W2 1 o 40 W /T L
Kl XA H e o FE i XA ge R L Kb X
N AE 1 S B R B R, ARSI 5 X [
PRI S T 3 5 Bl R A R B IX.

(4) I TT T L 1 X I 444 185 53 8 o ik &, A
7 1) T 444 3 5 00 5 10 e DX KT S0 5 0 T o A 32
I, KT AV 1) W R4 15 43 2 (E, U P A6 R 1) T 244
oI I X A R S B R AR
KT 7G [ W7 A 15

(5)CAMFEFRM | 55 DI W 2L A 3 AR R 1.1~
1.3, T gk M W AL B A 3 4B N 1.5~1.6, Rt JLTT R
Ly DS T 4 3 T s T T 3 LU T X T 4 1 )
AEAN T 1.2~1.5, RN 5K BT M A6 PG ) 44 38 ) B
R A B MERRAE

6 Wby o I 5T 1 b o i X

TEE SR A T Y 0 4 E A8 S IR Ml 58 R B i
{5 S AT DA DR TR 3 e 3 1) T S0, S (R
1SR TR R R TR AR W T Wi R A B IR R
REAE R B MR AE W 28R B A, T 37 i
Xt R & P PG A TP X W R i S TR ST B
W R I AE R IR B T L i i 225 (H 2P
SR R ™, W7 SR AR G Ak T SRR X
Az A5 POE 3o Xof KT LB FH T A 3 - T 23 A1 AR AT Y
IITERIRTE 35 H W78 28 1 23 A1 1) 20 HE(EBOR By
FITHPRAGHZ I o W2 S5 P o o A 2 gt X L
A7 ) I 2R 7 TR FE A | W SRR 2 ) 2 (8] 3 A
AAREF G A AR AT ARS8 JLART 4 75 125 A
PR RE R AT ST A5 W SR T 1) K T R R0 A R
PET 5 7R Wi 25 S L Z A S 2R

CANFTERY, W2 i o0 T Rk 5 o A
[ B A SR IR Z T LR, T I eI X T SR i
B TERTTT, 4678 H 2 XA W7 2 i HAT LAR M Jo

R

(1) JUJT Rl DX W7 24 18 70 1 23 4 1,730,
RZIXA G SR, Wik iz s A 2 2 je
P, A DCH TR S AL T A A R A PR R A i
SN o BRI I TE DAY 4 1 U A5 1 B 4R
LTI 8

(2) 38 3 % 0 5 1 DX SR8 3 14 0 JE 0T 58
B, ACZR R i i X B e B R RS (MM
i), RPN IR IE S S gk BT | A SRk M AT
PERBS MR A A 3R 8F M ™ 25 A AR A A
X R B TR T DR A T S 4 v D
A 1 AP VR

(3) R TFABITE XA A [R] oty i S5 3t % 2 5ik
BEATR], oo S 5 XA AL 3k 17 20 o B2 ] A /)N T
AU R, BICSE i XA LT R I XAl A
AT T35 Sl AR OSSN [ 3 44 368 455 2l %) R )
TURRA LA ARIR] O™ S50 v R 78 S0 S 1 A
PR B 24

Er LR JUAR 1 A i B B 1 0 B o e 1E
RN T A W R T R ok S W B 1)
AR N TEE AR E A e
EPPNREANGE BLAR RO Ol 3h A0S g 46 4
AR W R 4 2 8 4 A LA R AR T
FR, BAT Z2 WIS 3 B RFAE G i B 28 0 B e ¢ |
S-S 0 W SR =TT — Rl 22 IR AT b D 2 — b B
AREL BT VRN B B BURE TR PU A LT R IE
Wisd DU BRI A o e A A B N K S PR A S
H oz a2 2 8] s e ik Ja e 4R AIE s 72 E 4R
FIAEYRED X, BT 2408 S B R A5 hlg gt by
b o Y08 o 1 A B R 2 e A R RE AR5 BN OF
PEREA B RED A B R AL DRI A DX R T S
PG AR IR R B, W 2400 0 AR A e AR e — 2
PRI LA 78 T 05 DX A B8 R0 1 T o 58 L e it — 28
(SR I 1

7 %5 i

()RR TLTT L IX Y 8 J ik 32 W7 44 36 7
2.5~40 km LB W EA MR REE, AR R BRE T
Jt 7t A 23 B 4RO AN R S e T W SR i Y
ATRFFE

(2) W 244 3t 73 T 4 R 1% 5 et S AN [) P Tt
(AR 35 9 Sl ik B 8 7R U S5 A R i P IX B AR



132 h =

Hi J 2010 4F

[ ¥ 325 53 0 AR R0 S i T AE S AR 3, B R e A
N IX A E RS, 12 ERT R 2%
A

(3) 3 3 X AN [R] X R AN ] 24 Y 1 By S04 i 73
5T, fE—ERR L LR R T WRST X A O™ 1 T A 53R
B BE— P TR D5 LT R I R T E L
M X AT SR 4 I 4R AT I F A

5% ik (References) :

(1] # AL, MBI IS BN (M), Vo, L5 R R AL
1991:26—50.
Dong Lianke. Fractal Theory and Application [M]. Shenyang:
Liaoning Science and Technology Publishing House, 1991:26 =50
(in Chinese).
[2] SRIFAE. ATE M. db T 3 A R AL, 1995:5—-10.
Zhang Jizhong. Fractal [M].
1995:5—10(in Chinese).
EARF, BT, 2R S8 B KOG k)] SREERL A
flz, 2001, 21:10-16.

Beijing: Tsinghua University Press,

=

Wang Dongsheng, Tang Hongxiao, Luan Zhaokun. A brief
introduction to the fractal theory and methodology[J]. Acta Scientiae
Circumstantiae, 2001, 21:10—16(in Chinese with English abstract).

[4] e ZE I IR A LR Rl 75 B b 5t b L FPE (7). B ERFL
FHERE, 1993, 8(1):66—71.

Meng Xianguo. A preliminary view on position and action of
nonlinear sciences in mathematical geology [J]. Advance in Earth
Sciences, 1993, 8(1):66—71(in Chinese with English abstract).

[5] i €, BXME K. b 5T B 19 4 R S5 KA )] R B 1991, 16(2).
207-211.

Meng Xianguo, Zhao Pengda. Fractal structure of geological data
[J]. Earth Science, 1991, 16 (2):207—211 (in Chinese with English
abstract).

[6] AR BEAE, 18 [E4F | IR 9 3 b 1000 ST ). o I

HHrinE4R, 2000, 11(1):11-14.

Zhu Xiaohua, Lv Guonian. Advance of fractal studies in geological

hazard [J]. The Chinese Journal of Geological Hazard and Control,

2000, 11(1):11-14(in Chinese with English abstract).

FALFR, R, WRAR R, S BT P P 3 — < Ll AR R

SHBPERFIE]]. B R, 1999, 18(2):183—188.

Wang Zuwei, Zhou Yongzhang, Yao Dongliang, et al. Fractal

[7

characteristics of silver —gold deposits in the Pangxidong to Jinshan
metallogenic belt, south China [J]. Mineral Deposits, 1999, 18(2):
183—188(in Chinese with English  abstract).

(8] A 7, HND, RN, . oIS R VR I 5 0 4 JE 45 .
M T, 1995, 14(3) :34-38.
Lian Changyun, Su Xiaosi, Pu Shoucheng, et al. Fractal features of
deep fractures in China [J]. World Geology, 1995, 14 (3):34—38(in
Chinese).

[o] WEHLAE, AT A", SO, [ B R 3 1 23 B AR A B LR b
TR X)) KA 5 B0, 1998, 22(1):17-20.
Tan Kaixuan, Hao Xincai, Dai Tagen. Fractal features of fractures in
China and their implication for geotectonics [J]. Geotectonica et
Metallogenia, 1998, 22(1):17—20(in Chinese with English abstract).
[10] &% A1, WEUNE. W7 240 1 14 73 T BF 58 B 3tb BT vz T 7). b 5 3t
BRAL2E, 2002, 30(1):71-77.
Xie Yanshi, Tan Kaixuan. Fractal research on fracture structures
and application in geology[J]. Geology—geochemistry, 2002, 30(1):
71—77(in Chinese with English abstract).
BCEKW] . 22 4843 T8 B R BR fb 25 S0 3R 4 A LA 7). HLERAR)
2 —— P E TR 24 25 4, 2000, 25(3):311-318.

[1

Cheng Qiuming. Multifractal theory and geochemical element
distribution  pattern  [J]. of China
University of Geoscience, 2000, 25 (3):311—318 (in Chinese with
English abstract).

[12] H4E. WG TEHUBUE ). A0, 1998, 17(4):75-84.
Shen Wei. A preliminary view on fractal geology [J]]. World
Geology, 1998, 17(4):75—84(in Chinese with English abstract).

[13] P, S 4. ) 70 4k ST A T 540 1 40T S W), ) 7
BH#, 2001, 8(2):111—-113.

Earth  Science Journal

Sui  Zhilong, Liang Jincheng. Fractal dimension analysis of
Gongcheng —Limu fault zone in Guangxi [J]. Guangxi Sciences,
2001, 8(2):111=113(in Chinese with English abstract).

[14] FLALEE, T R, Lokt it o 4EE Y & L)), HimE, 1991, 5:33-37.
Kong Fanchen, Ding Guoyu. The implications of the fractal
dimension values of lineaments [J]. Earthquake, 1991, 5:33—37(in
Chinese with English abstract).

[15] Tk 2, JA a7 24 3R 50 40 T WF 5 T 0 e ()], AR AR T2 Be 2 42,
2000, 20(1) : 84—88.

Zhang Shuanhong, Zhou Xianqgiang. A review on the fractal of

fault systems|J]. Journal of Guilin Institute of Technology, 2000, 20

(1):84—88(in Chinese with English abstract).

[16] Bk, W 20406 440 5 M0 75 1 B P 0 R FR ). DUk
22E4R, 2005, 27(11):54-55.

Xu Zhibin. Study on the relation between fracture fractal
dimension and the earth crust activity [J]. Journal of Wuhan
University of Technology, 2005, 27 (11):54—55 (in Chinese with
English abstract).

A, BRI, ZEWENE ) A PRE b DX B SRR P A Y 0 AR

FIE K HC b 57 2 SC[)). HuER“A 4R, 2002, 23(6) :563—566.

Feng Zuohai,

(17

Liang Jincheng, Li Xiaofeng, et al. Fractal
characteristics of remote sensing lineations in Pinggui area and their
geological significance [J]. Acta Geoscientia Sinica, 2002, 23 (6):
563—566(in Chinese with English abstract).

(18] AREIIL, Az, e, FIN 3L 4 BUE i RAEWT 2% 7 f
JE—— LALLM X ) A0 4R, 2005, 26(5) :53-56.

Zhu Jianbin, Ji Youliang, Li Chuhua. Quantitative characterization
of development degree of fractures in fault system by fractal

dimension: A case of the Hongliu area [J]. Acta Petrolei Sinica,



%37 % %1 K A - JUTT IR s DX T 2244 5 23 0 A A R HE b ot 7 S 133

2005, 26(5):53—56(in Chinese with English abstract). Systems The Mechanism of Ore—Forming of the Shuikoushan
[19] T =L, i R & o 3 4 7 8 o X7 240 385 19 3 TR W9 ). st Ore Field [M]. Beijing:Seismological Press, 1996:67 —80 (in

T2k, 2004, 11(1):189—194. Chinese).

Ding Shijiang. Fractal analysis on fault system in central and [21] S#hEM, Bau, WA, 4 A i X BT B TR IR S

western Hainan gold metallogenic province [J]. Earth Science S OC R )T VERNE, 2003, 10(2):117-121.

Frontiers, 2004, 11(1):189—194(in Chinese with English abstract). Han Xibin, Liang Jincheng, Feng Zuohai, et al. Fractal features of
[20] XM A=, EELGE. TR R R0 8 72—k Bl B AL fractures and their relation to silver—gold mineralization in southeast

PR M), dbat  Hus2 i R, 1996 . 67-80. Guangxi [J]. Guangxi Sciences, 2003, 10(2):117 =121 (in Chinese

Liu Shunsheng, Tan Kaixuan. Dynamics of Ore—Forming in Open with English abstract).

Fractal characteristics of fractures in Jiuwandashan
area and their geological significance

CHENG Yong—sheng

(1. School of Info—physics and Geomatics Engineering, Central South University, Changsha 410083, Hunan, China;
2. Guangxi Huaxi Co. Ltd., Liuzhou 545006, Guangxi, China; 3. School of Resources and Safety Engineering, Central South University,
Changsha 410083, Hunan, China)

Abstract: The fractal structure of the fracture makes it possible to give a quantitative description. The fractal
dimension value of the fracture can indicate the deposit location and the migration of ore —forming fluids. The
high fractal dimension value can suggest the intense tectonic movement favorable for the activation of elements,
the migration and concentration of ore—forming fluids, and the formation of large and super—large ore deposits.
By means of multi —band remote sensing images in combination with the regional geological background, the
author interpreted the fractures and made a quantitative investigation based on the theory of fractal geometry.
The results show that there exists a high fractal dimension value of fracture in Jiuwandashan area, which shows the
complicated fracture belt and the intense tectonic movement. Nevertheless, the fractal dimension value of fracture
is relatively low in Yuanbaoshan area. In addition, the fractal dimension value of the northeast fracture is higher
than that of the northwest fracture, suggesting the dominating property of the northeast fracture in this area,
which is consistent with the regional tectonic characteristics.

Key words: fractal ; fracture ; geological interpretation ;remote sensing; Jiuwandashan
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