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Fig.1 The hydrogeology of the area in this study
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The morphological feature statistics of Luojiao river gorge group
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Fig. 2 The landscape of Luojiao river valley
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Tab. 2 The statistics on the meander of Luojiao river gorge group
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Tab. 3 The characteristics of the “Q” type meander of Luojiao river gorge
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Tab. 4 The investigation of fracture and joint in the study area
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Fig. 3 The rose map of runoff direction and joints direction
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Fig. 6 The longitudinal profile of the formation mode of Luojiao river gorge

Bt e s S5 T8 A P B DR 2B L S DAy i B TR b A ) 4 30 (2 i 0D B SR B 3 B SR 0 O Dz e s B p iR e 4R
BET Y BEER 5 2) I B TR T R L 3 SAK SR BEIA L Shy Vi BT A [ e R R R 3 T B ) Rl 5 3)
T 30) 3t 7 B BV 36 T2 7 BT 4R R PR T DAY B Sl T

SE
(L] SN b A 7™ Jag . 5t M A8 DX Bk B A ML bt 5 i [J]. ka4l ,2007,52(22) : 2671-2682.
W4t ,1987. ZHANG B, AI N S, HUANG Z W, et al. The form and
Guizhou Geology and Mineral Resources Bureau. Regional cause of the meander of Jialing river in Chinal J]. Chinese
geology of Guizhou province[ M. Beijing: Geological Pub- Science Bulletin,2007,52(22) :2671-2682.
lishing House,1987. (4] B 530, XBAE AR L B PR fde. ) VG HH AR B 2 Y i ot 23 SO 19 08 A
(2] 25 B Ir B W)L SRR A BR 25 it B2 [T 1. v B K A K BLERLT. A B I 27 27 4l CH AR BE 2 RO 5 2016, 48 (4)
S AR B 2 41, 2011,9(3) 1 176-182. 71-76
LI Z W,FANG C M. Limit sinuosity for river bends[]]. LUO S W,DENG Y D,HUANG B J. Formation mechani-
Journal of China Institute of Water Resources and Hydro- zation of Chessboard river bed geological wonders in Tian-
power Research,2011,9(3):176-182. dong county, Guangxi, China[ J . Journal of South China

(3] ko, 3CRg (. B8 0E 3¢, . W [ 55 B vl i i B S 5 R A Normal University (Natural Science Edition) ,2016,48(4) :



120 FR A SE A AR CE KR RO

% 36 %

http://www. cqnuj. cn

71-76.

[5] HARDEN D R. Controlling factors in the distribution and
development of incised meanders in the central Colorado
plateau[ ] ]. Geological Society of America Bulletin, 1990,
102(2) :233-242.

(6] TES &, & RO, T dh. WIS AW AL 1Y B 48 K Hfoe
()0 KBRS HEJE . 2001,12(1) : 7-15.

WANG F Q,CAO S Y,DING J. Self-organization and sta-
bility of form evolution of river bends[J]. Advances in Wa-
ter Science,2001, 12(1):7-15.

C7] FVEN 8 VPR, 0 M 0T 3L 7 TR 25 19 LA 438 K e it
SEATL) . KRR A2 42, 2008,41(9) :1052-1056.

BAI'Y C,HUANG T, XU D. Fractal and statistic analysis
of planar shape of meandering rivers[ J]. Journal of Tianjin
University,2008,41(9) :1052-1056.

(8] Ao, R & . I il iy A% G DY A5 38 A2 [T ] B o 2z 2 4l
CHARBE) . 1965,9(1):97-122.

LIN C K,CHENG Q L. The origin and evolution of Jingjiang
river bend[J]. Journal of Nanjing University (Natural Science
Edition) ,1965,9(1) :97-122.

(9] VA% 2R K%, sk B9, 55, 5 B Tt i ith & 3 9ty #t 38

WETE AT, . 2013,40(2) - 460-468.
JING H J,LI C A,ZHANG Y F,et al. The reconstruction
of paleogeographic environment for the development of the
Jialing river’s ancient meander[]]. Geology in China,2013,
40(2) :460-468.

[10] YANG C T. Potential energy and stream morphology[]].
Water Resources Research,1971,7(2):311-322.

[11] SCHUMM S A, KHAN H R. Experimental study of
channel patterns[J]. Nature,1971,233(5319) :407-409.

[12] AR%ARa. HEACE I s A LM, b5t 3t 5 M iR, 1987,
ZHU X W. Guilin karst landform[ M]. Beijing : Geological
Publishing House, 1987.

(137 RERE T, OC T Hk R s 7k 5 850k % 07 45 19 7K 2l )y it B ik
A LA b M DX L] e [ 4, 1994, 13(3) - 237-246.
XIONG K N. Hydrodynamic genetics of cone karst and
tower karst: with special reference to the middle Guizhou
[J]. Carsologica Sinica,1994.13(3) :237-246.

C14] XIF5AE. SRR K X KA R E 25 58 1 42 ol ik R BT A1 4 36 F

g8 LIRS BILT . A 2000, 19(1) - 1-4.
LIU Z H. Field experimental research on the corrosion ki-
netics of limestone and dolomite in allogenic water: case
from Yaoshan Mt. ,Guilin[]J]. Carsologica Sinica,2000,19
(1):1-4.

L1571 bk, AR AR . Wi 307 oo ol 2 il ) K 02 A AL I 50« LA
BT N ol Sy LT ] A . 1997,16(2) 1 105-112.
XIAO H L.,ZOU C J. The genesis of karst canyon and its
mathematical model: case study of Maotiao and Liuchong
rivers [ J]. Carsologica Sinica,1997,16(2):105-112.

[16] A8 M ZS. 4 W & AC W B F 5. i [E 5 1. 1992, 11
(2):119-130.

ZOU C J. Study on the confluence theory of karst pipe-

flow[J]. Carsologica Sinica,1992,11(2):119-130.

[17] PALMERA N. Recent trends in karst geomorphology[ ] ].
Journal of Geological Education,1984,(32):247-253.

(18] % 45 3¢, sk ¥ , BRAF I, 4. 56 U0 Bl K SC 30 3R 45 19 3
YL IR 55 F 5 [0 ). % oAk BE 5. 2010, 38 (3) : 1646-
1649.
LUO S W.ZHANG Y H,CHENG W H,et al. Study on
land from of Qingjiang river basin on the system of land-
form hydrological of basin[J]. Anhui Agricultural Sci-
ences»2010,38(3):1646-1649.

(197 A4, R0, BT, w6 3r 45 il Sl K S R R g [ M), b e
Hu 7% AT, 1998.
YANG M D, TAN M, LIANG H. Karst basin hydrological
and geomorphologic system[ M. Beijing: Seismological
Press,1998.

[20] 245 3C, Bl . i R 4, 25 5 JH e 307 45 U kK SO AR &
G Cl/ /A E 5+ HE R AR S BUE Rl - KUl
H T2 Bl A B O B 2 il k4. b Rt b BT R AR AL
2012.
LUO S W.ZHANG Y H.CHEN W H.et al. Evolution of
hydrological and geomorphic systems in karst watershed
of guizhou[ C]//The 15th national cave academic confer-
ence & Leye-Fengshan geopark development seminar dis-

cussion collection. Beijing: Geological Publishing House,

2012.
2] M. B 2 e 2 B )], B 2% 4, 1944, 11 6-
12.

YANG H R. Development terrain on middle plateau of
Guizhou[J]. Journal of Geographical Sciences,1944,11:6-
12.

[22] ¥ W48 faf AR, ST AR % & (Y LA RRAE L) . B0 3 B
R M2, 1976(11) :1-8.
YANG M D, HE C H. Basic characteristics of Guizhou
landform[ ] ]. Guizhou Geological Science And Technology
Intelligence,1976(11) :1-8.

[23] =24, 53 90 o Jt s J0r 4 DX b S B A [ 0. 500 b f
2001, 18(3):182-186.
L1 Z X. Analysis of physiographic stage in the karst region
of Guizhou plateau[]J]. Guizhou Geology, 2001, 18 (3);
182-186.

[24] @ iEE okt Bebh 55 B R AR OF ST LML 5t 61 . 5t
N RS AL, 1986.
GAO D D,ZHANG S C, BI K, et al. Study on karst of
south Guizhou[ M]. Guiyang: Guizhou People’s Publishing
House, 1986.

(257 A3, J S 7k BRIRDE. 52 MY 1 A= FELM. Bt fH = 5t
BB AT, 1994.
LINSJ.ZHOU Q Y.CHEN P Y. Upper new territories
in Guizhou[ M. Guiyang: Guizhou Science and Technology
Press, 1994,

[26] JfE4, X055 8], 2508 55, SN o UEOR b 3 5 i sl e
FHOID. b3k 5 3 8%, 2005,33(2) :79-84.



Vol. 36 No. 4

Journal of Chongqing Normal University (Natural Science) http://www. cqnuj. cn 121

ZHOU D Q,LIU X M, JIANG L J,et al. Step-like land-
forms uplift of Guizhou plateau[]J]. Earth and Environ-
ment,2005,33(2) :79-84.

[27] TR B, vz Hr 45 4 X 30 R 2 1) 3 2 b2 19 5% 8 53 7R

CML/ /v [ 2 o b B0 4 Ml 22 53 2. W S0 b 3 5 ) X
WFFE. Jemt B 27 A, 1990.

ZHANG Y J. The transformation process from under-
ground topography to surface topography in karst area
[M]//Geomorphology committee of the Geographical So-
ciety of China. Study on karst geomorphology and cave.
Beijing : Science Press,1990.

(28] 47 BTE. o T e 25 A9 PR e AR A L C D/ /o T 3 o 2 2

55 DU A AR S U0 k4. b E B2 B R 1R
#1:,1995.

YANG M D. The genesis and evolution mode of karst can-
yon[J]. Selected works of the 4th karst academic confer-
ence of China geological society. Beijing: Science and Tech-

nology Publishing House,1995.

459-475.

WEI Y L,CHEN W H,LUO ] K,et al. Study on the karst
landscape formation mechanism and model of the Zhijind-
ong cave global geopark. Guizhou province[ J]. Geological
review,2018,64(2) :459-475.

AT, JumG . =R S5 Bk VU T R 4 22 e b BT Bl A
e A3 A B AW ST [T ], H R i, 2012, 33 (5) £ 826-
834.

GUO L Y.YOU X Z,WU C J.et al. Astudy of the karst
valley landscape and the evolution model of Shangnan Jin-
sixia geopark in Shaanxi province[]J]. Acta Geoscientica

Sinica,2012,33(5) :826-834.

[31] 23, bk, RE AR o 5. 2= Bt 1R 0 = 45 il 7% 5% 0 4

TE I AL BRI FE LT ], P4 R U S R 27 22 4l CH ARBR2 D
2018,43 (2):49-56.

LUO S W, YANG T,DENG Y D, et al. On landscape
characteristic and formation mechanism of Yunguichuan

big valley[ J]. Journal of Southwest China Normal Univer-

[29] BRI, Bt B 2 (i, 45, 5% 2L 1t 53t 3t o 2 el
ke st L A Sk e [ ], 538 3 2018, 64 (2)

sity (Natural Science Edition), 2018,43(2) :49-56.

On Landscape Characteristic and Formation Mechanism of

Luojiao River Gorge in Guizhou Province

LUO Shuwen'?, YANG Tao’, PAN Xiaodong'?, CHEN Weihai'"?,

DENG Yadong'?, QIN Xingming'?, HUANG Baojian'**
(1. Institute of Karst Geology, CAGS, Guilin Guangxi 541004; 2. Key Laboratory of Karst Dynamics, MNR&.GZAR,
Guilin Guangxi 541004; 3. Number Twelve Middle School of Guiyang, Guiyang 50002, China)
Abstract: [ Purposes ] To discuss why there are a large meandering river with carbonate rock as the bedrock in Luojiao river, Guizhou
province. [ Methods]According to the spatial distribution characteristics of the Luojiao river gorge system, by comprehensively ana-
lyzed the natural conditions such as topography, geological structure and hydrology in the area to explore the landscape characteris-
tics and formation mechanism of the Luojiao river gorge group. At the same time, taking the evolution of regional neotectonics as
the main line, the formation and evolution of the Luojiao river gorge group are discussed. [Findings]1) The Luojiao river gorge
group has a total length of 61. 33 km and has 76 meanders, of which 6 are omega-shaped, which is a deep-seated canyon system with
few high density in karst areas and even in the world; 2) The topography of the basin and the existence of the relative aquiclude
make the area form a relatively closed ancient lake basin, which provides a breeding environment for the formation of meanders; 3)
Earth’s crust is uplifted and the six red River erodes to its source, opening the closed lake basin, forming a resting river and forming
a free meander in the lake basin; 4) The gentle rock strata in the area and the extremely developed “X” joints in the north-east and
north-west directions provide a hydraulic channel for the dissolution and undercutting of the free meander along the existing direc-
tion; 5) Exogenous water from surrounding non-carbonated rock mountain areas has strong dissolution ability to bedrock in the
study area and is one of the driving forces to accelerate river undercutting. [ Conclusions]Such a high-density meandering valley in
karst area is extremely rare and has high tourism and ornamental value. The Luojiao meander canyon is a crustal uplift formed by
the inherited undercutting of the early free meander, which mainly experienced three periods, namely, the lake basin period, the free
meander development period and the valley depth period.

Keywords: Luojiao river; landscape characteristics of canyon; formation mechanism of valley; karst gorge
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