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Control effect analysis of geological structure on karst development in
Westshan Mountains, Heqing County, Yunnan Province
WANG Jinguo' , ZHAO Hongda' , ZHOU Yun’, HUANG Hua’, CHEN Changsheng’

(1. School of Earth Sciences and Engineering, Hohai University, Nanjing 210098 , China;
2. Three Gorges Geotechnical Consultants Co. , Lid. , Wuhan 430074, China)

Abstract: To explore the control effect of geological structure on the karst development, this study chose the Westshan mountains of
Heqing county as the study area and adopted a combination method of the geological survey and the drilling data, to comprehensively
analyze the lithology, geological structure, surface and underground karst phenomena, and distribution laws. The results show that
controlled by some tectonic activities, such as the Indosinian orogeny and the Himalayan orogeny, the study area formed an NNE-NE
structural pattern. According to the scale, geological structures of the study area can be divided into four scales, regional fault zone,
secondary reverse fault, large structural fracture and joint, which affects the karst development in different degrees and controls the flow
and drainage of groundwater. Karst development in the study area has stage characteristics, and two planation surfaces of 3 000 m and
2500-2700 m are developed. Four levels of river terraces developed in study area, with elevations of 2300-2500 m, 2260-2320 m,
2210-2240 m and 2200-2220 m, corresponding to karst caves. Combined with the drilling data, in Westshan mountains of Heqing
county, there are three stages of karsts that developed in Paleogene, Neogene and Quaternary.
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Table 1 Lithology and distribution of main strata in the study area
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Table 2 Main tectonic events in the study area during geological history
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Table 3 Main structural features of regional fault zones in the study area
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the Westshan mountains of Heqing county
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Fig.5 Terraces and vertical layering of karst caves in the Westshan mountains, Heqing county

4 & it

a. 5 R IRVE 1152 Z2 AR 3 1 S 32 R, 5 DR R BRI L NINE 8] 32 7R D [ 4 32 DA Bl 9 44 T2 A
JRy , RECRT A3 70 D DX W 2t RT3 R R i B 5 4 PS4 SR

b DI W SRS P F S DX S22 FRR A 5 2R 1 i Py ol o i 7 7 1, 2 1) LUK 5 R RS A o i
KR REN AT T R SRS 1

c. RIEUKYIE R T (e 3 MUA I ST | REAE (2 1k 26 /K 5 i T 7K 22 8] BB 2% 5 39 BB — /2 il K
ROR e — R ER AR AT 70,

d. ZRE P ILIX 2 Dyt I 28 v B ala i, LURCGR 22 (B i 25 3 A | il k|l
AR - i 2k 15 M, 23 S R AN ] g AR A K F IR

SENW:

[ 1] B, 240 3 75 X8 5 M 19 20 Yl 7K P A 8 T B S R 5 [0 ] 7K DK e R, 2017, 48 (3) £ 127-132. ( HUANG
Shuntao. Study on impact from development of fault structure on Karst leakage of Liangchahe Reservoir in Guizhou[ J]. Water
Resources and Hydropower Engineering,2017,48(3) :127-132. (in Chinese) )

(2] TR BRI, PN A5 )R 3t D I 2 A R AE S R BB [0 ] . v A il R 24l ( FLAR B R ,2020,44(4)
163-173. (ZHOU Yucheng, CHEN Qinghua, SUN Ke, et al. Distribution characteristics and development model of karst in
Hunan area[ J]. Journal of China University of Petroleum ( Edition of Natural Science) ,2020,44(4) :163-173. (in Chinese) )

[ 3 ] 2% B, i, . TN A TR A S L R IR Z BT [ ] K SCHB B T AR M, 2017,44(2) 2 172-177. (MIAO
Shixian, HUANG Jingjun, WU Xin, et al. Karst geological survey and analysis of its development characteristics in Xuzhou[ J ].
Hydrogeology & Engineering Geology, 2017,44(2) :172-177. (in Chinese) )

(4] W7 e iaE, 55, DR M B Sl Wy 228l X 25 i B B A 1l A [ ] v M 5T, 2019, 46 (2) :389-397. (HUANG



248 R NEIE - SN S 449 %5

Jingjun, CUI Longyu, WU Xin, et al. The control of the old (abandoned course of ) Yellow River fault zone in Xuzhou on the
karst collapse[ J]. Geology in China,2019,46(2) :389-397. (in Chinese) )

[ 5] #LA e, VRS I b DX b B M 3 6 A0 R B I SE I [ ], H T 7K ,2020,42(1) :48-50. (ZHU Hualong. A brief analysis of the
influence of geological structure on karst development in tongling area[ J]. Ground Water,2020,42(1) ;48-50. (in Chinese) )

[ 6 ] JACEK S, MATEUSZ G, HELENA H, et al. Geological constraints on cave development in the plateau-gorge karst of South
China ( Wulong, Chongqing) [J]. Geomorphology,2018,304 :50-63.

(7 ] RR/INGR, BOGRS 2R 0B, ) A6 Z 4 i 30 4 U U ¥ T A B BRI [ ] /K SO o T M i, 2014, 41 (1) 1 138-143.
(ZHENG Xiaozhan, HUANG Jianmin, LI Dezhou. Karst evolution and environmental features in Jinshazhou in the southern
Guangzhou-Huadu basin[ J]. Hydrogeology & Engineering Geology,2014 ,41(1) ;138-143. (in Chinese) )

[ 81 2007, 255 %, RN, 55, KRR FIRRAL TAREHA & B R sl SO AT [ )] =R 2224 ( A AAFLA ) ,2019,41
(34H] 1) :177-181. (LI Baofang, LI Zhanjun, WANG Junjie, et al. Karst development characteristics and regularity analysis of
Datengxia Hydro Project[ J ]. Journal of China Three Gorges University ( Natural Sciences),2019,41 (Supl):177-181. (in
Chinese) )

[ 9] WRFEZE, ShRUL, VAL, 55, ZRATEE KINAS 2 20 T Ok B AL BB B M A A [0 ] Tl 2273 ( A AAREA R , 2004, 32
(3) :256-260. (CHEN Xiangjun, MA Fengshan, WANG Sijing, et al. Regularity of karst growth on the left bank of Shuibuya
Dam and its permeability analysis[ J ]. Journal of Hohai University ( Natural Sciences) , 2004 ,32(3) ;256-260. (in Chinese) )

[10] xIpfe, T4 E, A=, %% oKL AER T R EHEBI[]]. P EARE,2019,38 (4) :532-538. (LIU Ruitong,
WANG Jinguo, ZHOU Yun, et al. Simulation of karst groundwater balance in the Westshan mountains, Heqing county, Yunnan
Province[ J ] . Carsologica Sinica,2019,38(4) :532-538. (in Chinese) )

[11] M=, s, 50 %, PG UK DRRTAT DT B B 4 1L % TR 2 B L 08 i 5T % AU 58445 [ R ] a0 A VTS I K1
RIBH A BRITEA A ,2013.

[12] KA R BRI A R TR AR S5 K R A L IR 2 0 XS R -G N1 B K SO BT %o [ R ] iR K
YLD BRI IR TR 7] L2015,

[13] BEIRS, Wh IR, 2HEAR. THPG L XA S 2L M. Jbat . i RE i ik, 1990.

[14] Pl B 3CAT, ik, 45, A8 PC-TH DT 2060 565 DO 20 5% SRk S i b g DK CCRR RS2 [ 7] . AR R 72 ,2019,39(3) :6-13.
(FANG Yanguo, LUO Wenxing, YE Hao, et al. Late quaternary activity of Heqing-Eryuan fault and its impact on water
diversion project in the Central Yunnan[J]. South China Journal of Sismology, 2019,39(3) :6-13. (in Chinese) )

(157 PRBEW], 20830 PN Bk, 55, 8 DR-TH R 28y rh B i ST the UK E TR 3 [T ], Rl i 5 ™% ,2016,40 (1) :29-

37. (SHEH Xiaoming, LI Dewen, SUN Changbin, et al. Strike-slip activities since the late pleistocene at the middle segment of

[

the Heqing-Eryuan fault zone, Northwest Yunnan[ J]. Geotectonica Et Metallogenia,2016,40(1) ;29-37. (in Chinese) )
[16] SR, THE, BRAY, 5. =54 8 K7 1R /K e R SR s R HLHIR T [ J]. TR #H%,2015,43 (5) :4348. (GUO
Zhongjie, WANG Jinguo, CHEN Zhou, et al. Discussion on the formation mechanism of Wenshui Longtan hot spring in Xishan,
Heqing, Yunnan province[ J]. Geotechnical Investigation & Surveying,2015,43(5) :43-48. (in Chinese) )
VEERAT, XN, 5K 3. == BF W V-8 )1 W e iG sh o8 [T ]. =B #5T,2012,31 (1) : 113-116. (XU Jingli, LIU Shun,
ZHANG Yan. A study on the activity of Lijiang-Jianchuan fault[ J]. Yunnan Geology,2012,32(1) :113-116. (in Chinese) )
(18] FnlH  BRRESR , 22 [, 2. 75 80 JSUAS R 2 V801 DX R g 0 ot S e e B Pk [0 ] M S 41 ,2014,33 (4) :524-

534. (FENG Chengjun, CHEN Qunce, LI Guogi, et al. In-situ stress measurement in Lijiang-Jianchuan area and tentative

[17

[

discussion on the seismic hazards on the southeastern margin of the Tibetan Plateau[ J ]. Geological Bulletin of China,2014,33
(4) :524-534. (in Chinese) )

KA, EEYE, P EE, A RGN AR E T WEGAELT]. #FS T, 2008,54 (3) :343-347. ( YAN Changhong,
WANG Yuying, LUO Guoyan, et al. Compressive structure’s control on the karst development[ J]. Geological Review,2008 ,54
(3):343-347. (in Chinese) )

BN, SR 202 76 S [] AR 30 8 J2 T 2 5 | Ry 3 o va 401 2 b 2 6 # S E AR R IR A /e I [0 ] B 37,2014,
60(2) :310-320. (YIN Senlin, WU Shenghe, LI Junfei, et al. The controlling effect on high frequency sequence stratigraphic

[19

—

[20

[

architecture and depositional filling by normal drag structure, caused by contemporaneous reverse fault[ J]. Geological Review,
2014,60(2) :310-320. (in Chinese) )
(ks H #1:2020 -07 -30 Sl . sk AEEE)



