Ha4 H3W
20254 6 A

#
CARSOLOGICA SINICA

5 B Vol.44 No.3

Jun. 2025

Wi 3, SRERA, BRI, 5. FHOCHT X S AR B LR SR R R [T]. PR, 2025, 44(3): 598-608.

DOI: 10.11932/karst20250309

MRAMXBZR AR ENELATMEE

OB AL EREN R kET e M 4R
(1. RBHRAEBEWTAET RS, TR #E 5120005 2. F BHAAF R 2B TAT I8 KK R
S ERANFES LR T/ RSB EA AL B RERAR TS, T R 541004)

FOE ORIk R ER A A AT TR, IR R, N TR B R K, 2 T o i S R, A
H] O DX T e e 0 7 1 O A LR, X SR DX A SR ML L ORI H e b AR B A R
T I ORI R T B AR AR T, W OCHT X A IR R AR B SR A LS TS |
TAKRRIAT TORSE, B8 T AW AT A L BRI N R o XCHUA R & 28 0] b 32 X e

R 1) K 3 A AT S R A P ), P i Y

R AR LR AR O A, S T I A TR R AT 03 DA A A

FOMAHE . TEREMERE AN X . 3w b R TR B Y50 A s Y,
FIAMRW  AAGR A T AT P ELT WM LT . A kT EEZWE A T K
% ) R M SR S 5 DR R A, S A M I R 1D AL A SR PR R S 5 A K AL A R £ o Mk L VL
T 5 o 0 AR 5 Tl P DX T R SR AR G AT L BT R A AT R S L 1) AR A R A X, A T R K Y
VB, IR TR e AT A A PR A T e DX IR R B4 O K

SRR OCHTIX; AI RE RRAE; 2 A LR

BT B OO i 5T DX o e o A e ) B R A R AT T OBEE, T TR K M
T KD S 13 2 S P S8 e Y A T R T S, RSR G R SGHT IX e e ML A R I H e bk A R —

FEMHE TR XL,
FE 52 S P642.25 X EkFRIRAD: A
XEHS:1001—4810 (2025) 03—0598—11

0 35l

il

BRIRER 5 T2 0 A WS T, i IR R 1 24
TR KR, R XA & AR
WEREREE |7 R WM A 5 B i R /s
B0 R A B DT T TR T A3t M OCHTIX
(T B b o b i X, A ST A, BRI E6 o 70 Afi
TR, B RA VR R X TR B R,
B A 2> R LI Ml [R5 1) i )8 T 3 o T g
TISE R, B AP AR A . HAT, #H33)

BEBIUA « b E SR B T BT I EE AR 55 9% 5T H (202317)

FFA R (B IR AR %) #1748 (OSID ):

IR It s DR 31 2 R ORI DX B4 S 4 TR S F
FRAERLER G BEE T ARy m . IR B
.M F AT X B DX A B RO T
R B R EAT i 0, O il 1 2 xR AR B iR A
W BRebe, BRSO X2 5 R
FLRb i T 20T TR B R SR DR LA,
T 3t R 8 DX TR el o [ AU o S B, BB SR0K | b
FEOCAG My IA] B3 o S5 TR b S PR N AT k2, DR G AF
FEA i R R O S a3 A R A5 D T Y SR
B YT o AU AR ST X = A 1

SE—AEF R BRIE(1985—), Lo, Mg TREE, BF53 05 1) : K SCHl T 5 TR HLS . E-mail: 297108773@qq.com.
WEVEHE: EIRME(1983—), Y, IE @S TARRIM, AF58 07 Il A b K F . E-mail: 187025786@qq.com.

ke H 15 2024—05—06


mailto:297108773@qq.com
mailto:187025786@qq.com
https://doi.org/10.11932/karst20250309

Faak H3W

PR BESE: FOCHTIX B G

UER AL SO e R 2R 599

M3 K SCHB T T AR b A i T AR B2 BTG
JLAih L, WEFE TR ST XA T A B R AL, W B i A
V¢ DX A ML B A ) DR R AT 20 #r, B R I SR
7 DXL A SR A T A e HAT — 2 B8 AR

1 HREXER

1.1 X R iE &4
BRSO B DX R R e T AT o R B0, T AR

7025 km®, X H B . A AL, A NS P

TR 3 T AR MBS Y . 2 AL A 1) SE% L TR
PR R, 1L KRS (A SR AU AR 1] Je A, 45 P I o0 A
Horbo 48 P SRR BORE b 73 i = A X, Bl o3 A
TUGHR—H SR A A A Hl, Bl 3 1L TR S8 A 5
BRI TR A, LSBT S DX R 2R BT — e Y
Tl . A5 HF RXCR AR 2 D iR ER e, ke
RAH

WHIE X ML= BN PR R AR &R I 2R
(K Do BRI AT TILEFR R IX, B R B
ON AT I L RN B, WA R R A R 2 A T
5 L TR, 265 DU R P BRZ 2200 A T AL T 7 o
WRERRKTUWH | A BRATE T FETTHF A K
HEARDKCARRE I FERA, HhE R aUaE X
TR AR TAL G KA AR T4

WFIE XCRE AT 2 i+ ki, EIE LR
B[ N = /S L L P | N T B T RSN
DAY BB AR, ) TSRS HROK R | M
AT DR SO T Y AT MR AT, R T 3
A IR 1 9 SS9 LT 2RE Bk A W Rk R I T 2R,
JE VG 1) B3] Sk LRI R[] g 1L T 2R 7 [ AR R A
W BLAE AT, S T LR BR R E, HTR JK Y A
BB RAE TR ZS AT

1.2 X7k &4

K BEZN VLA /NRUK E, %57 3|
KAFEWANG o Mo K3 2 A PR B RN & KA i
A AT R 5 DU R AN UE JS LR B K A L, A 2B
KL TR R A SRRV IR 7 K A AL = A A
(F 2) o HA LB &K A4l B2 0 TALIEw R
Ky amh . A ERED RN A 2, KR AR, KAk AE
#I HCO,-Ca Y, AL JE 0.040~0.274 gL', a2
Bk AN s . b, #b, EESM T kK
X, SRR 0.091 Los ', & KPS, KAb2E2 F 20N

HCO,-Ca B, iR Eh 2 2L BRI I & 7K A 4 A T35 B
R 7 5 AU, YRR B A A bR X g
DAFIR0EE 1l B, 8 /K M v A —F 6, KT R AF, MR
IR TR . R B X e 2 KRBT Ab G e
T A T RN T B T LA A M R OK, B T
i T B AT RS e 4 B A R A0 T B AR K . MR
RUA R T W MK 2 T3, ARk E R
JERES, Bk 2 — A, HE SR RS
TV N SRR B e, AR AR E, &
IKPE A —EE, K2R HCO,-Ca Y, i A
4 0.010~0.300 gL', BRI AR, bR K 53
2 1 FE K BT b T K 1) b 25 R A B AR 4,
AR O NP ERY O ot e DI o 11 U B L ] P ¢ A IR
LB H, 7 25 T KRR B AL BRK =22 18] JEAH
XTBEAK)E, IK 1B R Y

1.3 XEBEAXZBIFME

% O T DXk R 6 40 A TR 64 ke, 5 A T
1 91%. ARYE AT A o0 A fE B0 5 1 8RR AE, TR
FEXE IR R B IR 73 AR R A | 7 i 7 g 7Y
FHE(E 3)

131 BRERER

PREEBUA TR F 2 A0 TR AL VIR T I
W R IX ., AR ST | R P H SR AR AR E
AN AL A —45 DU — il , BRI S8 1k R B AR
] JE A, MR TR 18 km?, (A I DXL 1T R 289%, M
S RIN b | WA IR (18] 4) . BREFTILAIR IX
EREEH TR A R R

132 BEARR

B BUAVE X R B0 T A HOF R, HOR ik
O, RO B o = A X (KL 3), 4350
PO —H H A A b S8R AT 3 1) R L VL
VB —HF LTI b, 1 LA T 35 km?, AT IX
ST 55%. A2 R — B 5~20 m, H % Tk
Pel L. ZEMUs | AR EERE . 423k AL AR KR R B
MR TR 20 m DL, (H— AT 40 m. 352
FE R U2 AR TR, A AR 2 DL 2 S5
HARR F, WZE5 M 2 285 Horp 245
¥ AR Z R+, A AE LT B ] B4 b P 5 3L
JZ G5 K R 22 )2 45 K AR 35 A A R VIR U R,
FEEZAEE L, TR A 1. NRAE



600 oA 2025 4

- SEEE B
1 km ~. QA

~————
N\,

W (o [ e [Els[Ele NG

o "
G EEs @ EEo By
s 7 s e ThiNis

1 ERRETXMREE RYE 1 15 580 C0E X b 5 & g )
LAFH P EBUZ O ERA | B P BA L 2T s B2 6D b BUa £ 3R s BUZR B AED . B T 4R RAICERARSE . HBBKE 58
[ IR SR . BEBCE IR A 6. MK . AP RIES  ib 7 A TAURE RIS S RFEMAGMANE . Maba . e 9. K kA4Y
PEBUeR KA 10EFWRALRED A Ve LR FISAMARICA R 12008 13,52, HENMUARLR 140602 15552 16 FRBIZE 1755, 4
WPEBRWIWNZ 18I HZ &
Fig. 1 Geological map of Shaoguan New Distinct (Source: Revised based on 1 : 50000 Shaoguan Regional Geological Map)

1. Holocene alluvial gravel, sand, and sandy clay 2. Late Pleistocene alluvial sand, and silty soil 3. Pleistocene alluvial silty sand, and silty clay 4. Hutian
Formation limestone with dolomite, and dolomite limestone 5. Zimenqiao group micritic limestone, and siliceous rocks with argillaceous siltstone 6. mudstone,
silty mudstone, and sandstone of the Ceshui Formation 7. limestone with argillaceous limestone of the Shidengzi Formation 8. fine sandstone, siltstone and
mudstone of the Dasaiba Formation 9. bioclastic micritic limestone of the Changlai Formation 10. siltstone and mudstone of the Maozifeng Formation 11. Micr-
ocrystalline limestone and argillaceous limestone of the Tianziling Formation 12. syncline 13. real and inferred geological boundaries 14. normal fault 15. reverse

fault 16. translational fault 17. real and inferred unknown fault 18. locations of section lines
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Fig. 2 Hydrogeological profile diagram
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Fig. 3 Distribution of different types of soluble rock
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Fig. 4 Karst peak-cluster in Shaoguan New District
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Fig. 5 Development of covered karst in Jiangwan karst terrace
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Fig. 6 Statistical diagram of the cave development height
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Fig. 8 Contour diagram of detection rates of karst caves in covered karst areas
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Fig. 10 Section 31 of comprehensive passenger transport hub project of Shaoguan Station
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Development law and influencing factors of covered karst
in Shaoguan New District

CHEN Hui', GONG Jinzhao', GUAN Zhende’, ZHANG Wenping’,
ZHANG Yunfei', XIE Changyang', XU Yao'
(1. Shaoguan Geological Survey Center, Guangdong Geological Bureau, Shaoguan, Guangdong 512000, China; 2. Institute of

Karst Geology, CAGS/ Key Laboratory of Karst Dynamics, MNR & GZAR/International Research Centre on
Karst under the Auspices of UNESCO, Guilin, Guangxi 541004,China )

Abstract The carbonate rock in the Shaoguan New District is widely distributed, and the covered karst caves are well-
developed, exerting a significant influence on engineering construction and restricting the city’s construction and
development. Through research on the karst types, karst development and its stratum lithology combinations,
geological structures, and groundwater relationships in the Shaoguan New District, we summarized the karst
development patterns and main controlling factors. The findings provide valuable guidance for the planning and urban
construction of the Shaoguan New District.

The covered karst area in the Shaoguan New District is mainly distributed in the valley plain and is roughly
divided into three regions by the surrounding hills: the Xilian—Gantang karst valley, the karst syncline basin in Furong
New City, and the terrace of the Beijiang River in the Jiangwan Area, encompassing a total area of 35 km?.
Horizontally, controlled by regional northeast-oriented structures and the distribution of soluble rocks, etc., karst in the
study area is generally distributed in a northeast-oriented band. According to the lithology combination, groundwater
recharge and runoff conditions, geological structures, topography, and detection rates of karst caves in boreholes, the
degree of development of covered karst can be classified into four levels: extremely strong development, strong
development, moderate development, and weak development. The area characterized by extremely strong karst
development is approximately distributed in a northeast-oriented band, with a detection rate of karst caves generally
exceeding 60%. This area can be broadly categorized into three types. The first type is mainly affected by lithology
combinations, exemplified by the region surrounding Furongwan—Shaoguan Avenue—Hengda City, which is located
near the lithological contact zone between the Hutian Formation and the Zimengiao Formation. The second type is
mainly affected by geological structures and lithology, as seen in Baoneng Mansion and the northeastern side of Xiahu

Village located in the core of the Furong Mountain Syncline. The stratum lithology consists of the limestone and
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dolomitic limestone in the Hutian Formation, which is brittle and leads to highly developed rock joints and fractures,
thereby providing favorable spaces and channels for groundwater activities. The third type is mainly affected by
groundwater recharge and runoff conditions. For example, the Zhangwuling in Jiangwan and the Gantang Industrial
Park are located in areas of strong runoff where groundwater discharges into the river. The intense groundwater
activities in these locations provide favorable hydrodynamic conditions for karst development. The area characterized
by strong karst development has a wide area and is mainly distributed in Xilian Town—Muxi Industrial Park, Gantang
Industrial Park, the Furong Syncline Basin, and the south of Baimang Reservoir. The detection rates of karst caves
range from 30% to 60%, and these caves are mostly distributed in the areas of groundwater runoff. The area
characterized by moderate karst development is mainly distributed in Muyang Avenue—Muxi Industrial Park, Chishui
New Village, the New Party School, and Cuntou, etc. The detection rates of karst caves range from 10% to 30%, and
the soluble rocks are mainly from the Shidengzi Formation. The area characterized by weak karst development is
mainly distributed in the peripheral regions of moderate development, and the detection rates of karst caves are
generally less than 10%. Vertically, there are significant differences in karst development within the study area, which
exhibit a diminishing trend as the depth increases. From shallow to deep, the area can be divided into four zones:
extremely strong development, strong development, moderate development, and weak development. The zone of
extremely strong karst development extends from the bedrock surface to a depth of 40 m, with detection rates of karst
caves in the 20 m to 40 m depth range reaching 45%. These karst caves are mostly filled with silty clay. The zone of
strong karst development is distributed at depths of 40 m to 60 m below the surface, where the detection rate of karst
caves is 35%. In this zone, the karst caves are mainly fully filled or semi-filled. The zone of moderate karst
development is distributed at depths of 60 m to 80 m below the surface, with a detection rate of karst caves being 20%.
These caves are mainly semi-filled or unfilled. The zone of weak karst development is distributed at depths greater
than 80 m, where the detection rate of karst caves is less than 10%. In this zone, the karst caves are mostly empty, with
a few being semi-filled. The degree of karst development results from the interaction of various factors. Among the
three areas of covered karst, the karst basin of Furong New Town is located in the core of the Furong Mountain
Syncline structure, where the geological strata mainly consist of pure carbonate rocks, including the limestone and
dolomitic limestone of the Hutian Formation, which are inherently brittle. The influence of the syncline structure has
led to significant fracturing of the rock in the core area, providing optimal conditions for groundwater flow and
dissolution. Additionally, the basin is located within a region of active groundwater flow, characterized by strong
hydraulic action that can facilitate the formation and development of karst. Therefore, the overall degree of karst
development in the karst basin of Furong New Town is stronger than that observed in the Xilian—Gantang karst valley

and the terrace of the Jiangwan karst river.

Key words Shaoguan New District, karst, developmental characteristics, distribution law
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