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Abstract During the exploitation of deep coal resources, the North China Coalfield faces severe
threats from karst water inrush disaster originating from the Lower Paleozoic aquifer. Investigating the deve-
lopment characteristics and evolution processes of karst in outcrops provides critical insights into
mechanisms such as water storage, water conductivity, and water inrush during coal mining in karst

regions covered by Quaternary unconsolidated deposits. This research also offers practical guidance for the
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prevention of karst water rush hazards. Taking the Shungeng Mountain area in Huainan-located at the
southern margin of the North China Coalfield as the study area, this work systematically investigates the
types and characteristics of Lower Paleozoic karst through field geological survey, geological profile
survey, macro-and micro-structural analysis of karst breccias, and genetic evolution studies, all
integrated with the region’s sedimentary and tectonic history. The results show that the Lower Paleozoic
karst can be divided into three types based on development timing: sedimentary karst, epigenetic karst
and modern karst. Sedimentary karst, characterized by syngenetic karst breccia, was formed during
sedimentary discontinuities and was closely related to paleo-atmospheric precipitation, marine
transgressions and regressions and dissolution. Epigenetic karst is marked by the interlayer karst breccia
developed after diagenesis, and the karst breccia formed by Yanshan stretching movement. The interlayer
palaeokarst was formed during the crustal uplift of the Early Ordovician, and was formed by the collapse
and consolidation of the karst between the layers of strata due to long-term weathering-erosion and the
action of groundwater flow. The tectonic breccia karst occurred in the Lower Paleozoic internal strata, due
to the multi-stage tensile structure, which formed in the fracture zone, and was filled with the multi-stage
crystallization of calcite, impregnated with iron. The modern karst is marked by the dissolved channel and

karst collapse, which develops in the plane tension fissures, faults or intersection of both, and is caused

by long-term atmospheric precipitation and infiltration, gravity collapse or subsurface erosion.

Key words Lower Paleozoic karst, karst breccia, sedimentary karst, tectonic breccia karst,

modern karst, Shungeng mountain in Huainan
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Fig. 1 Geological map of the Lower Paleozoic bedrock in Shungeng mountain, Huainan
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Table 1 Relationship between Paleozoic strata, lithology, and karst development in Shungeng mountain, Huainan
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Fig. 2 Macrostructure characteristics of syngenetic karst breccia of the Ordovician Xiaoxian Formation in Jiulonggang—Dongshan,

Shungeng mountain, Huainan
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Fig. 3 Microstructure characteristics of syngenetic karst breccia of the Ordovician Xiaoxian Formation in Jiulonggang — Dongshan,

Shungeng mountain, Huainan
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Fig. 4 Macroscopic characteristics of the Ordovician interlayer karst breccia in Shungeng mountain, Huainan
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Fig. 5 Microstructure characteristics of the Ordovician interlayer karst breccia in Shungeng mountain, Huainan
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Fig. 6 Development location of tectonic karst breccia in Jiulonggang in Shungeng mountain, Huainan
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Fig. 7 Macroscopic characteristics of tectonic karst breccia in Jiulonggang in Shungeng mountain, Huainan
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Fig. 8 Microstructure characteristics of tectonic karst breccia in Jiulonggang in Shungeng mountain, Huainan
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Fig. 9  Karst ditch of the Cambrian Mantou Formation in Shungeng mountain, Huainan
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Fig. 10 Karst ditch in the Ordovician Majiagou Formation in Shungeng mountain, Huainan
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Fig. 11 Microstructure characteristics of microcrystalline gravelly limestone dolomite in the Ordovician Majiagou Formation

in Shungeng mountain, Huainan
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Fig. 12 Modern karst geological section in the Cambrian Maozhuang Formation in Jiulonggang in Shungeng mountain, Huainan

K2 EEEHULAERERREBEASBRREHE

Table 2 Karst development characteristics of the Cambrian Maozhuang Formation in Jiulonggang in Shungeng mountain, Huainan

ST R
G5 AR 5 A H 3
KJE/m FEJE/ m

I#A SRR I 3N 6 2.5
2HTR BL2F B R 12.1 4.5

T 2 T 2 B A 2 7 R — 1
L 4 g L K ) )

SRR KRR 18 S5 LR R A 0 R

I B 4k 46 s
S# A AL 153 bR 1.9 1

fifg, DIMFIRIARAL, WHBREZAR, 2R, 9067
R L B AL £, K F PR, BB
(B 15-A)

IR BEE RN RIIER, EE KB
SRR BRIEA b e — i i, P T RS kol
W, RAJRES R, 5 8 5 5 AL R R
5, K AE M IE (& 15-B) .

KRR BERMEEE— 2P R, S EL
EAORAEWE, R AR L BORE

JEAS RIUPR ~f [ 45 fry o (1B 15-C) 6

VA I T U A VR A T BT O
WAER, B AGRAE RIS, K o 1 e,
Az B, e S ZRA A = s .
(K 15-D).

4.2 FHE

4.2.1 REEERBEHLIE
0 B R H 4, A AR M DX AR 36 T AL

amRiEiE



‘CM K

1284 +

2025 % 10 A

JE E/m
W

A—IRIEUA IR PGE B 5 B— IR L AL i 0 FE A 5 C—RB0E 17 BOR AL
P13 T G B Ly R AR A A 89 I 5 ) T

Fig. 13 Karst collapse geological section of the Cambrian Xuzhuang Formation in Shungeng mountain, Huainan
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Fig. 14  Microstructure characteristics of biological limestone in the Cambrian Xuzhuang Formation in Shungeng mountain, Huainan
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Fig. 15 Formation and evolution process of the Lower Paleozoic sedimentary karst in Shungeng mountain, Huainan

i D N
(A) Ll [T RN
P NG <A =
Vol S/ 1 4 Y ) 7
0 (/AN o W/ |
/0 A /2 /| T W7 L7\ T 7\ Yy 7T % .
k,“,,‘!,‘ ‘,’ T - L\LL I'/‘!‘LJ h,,‘,“‘,,’\”’,,/
n|\( T I [ o — [ ==
\“ \‘ ‘\ ! \‘ ‘\ ‘ ! \‘ ! \‘ ! ’\ ! \‘ ! \“
y i I @&l Ve | X 4 \l X1
I I & 1] | T [X ®/71]
C\ : I ‘\ I ‘\\ I : I ‘\\ I : I \ ‘\

KRk [ wimE

(D] Wtk (O] R v
o] ey o] s

K7 6]
(@] #
B 16w g B LT AR S A TR R AL i

Fig. 16 Formation and evolution process of interlayer karst in the Lower Paleozoic strata in Shungeng mountain, Huainan
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Fig. 17 Tectonic karst evolution process of the Lower Paleozoic in Shungeng mountain, Huainan
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