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Fig. 1 Tectonics and hydrogeological map of the central mountain area of Shandong Province
Fl—HRE— KR F2—RKEE—HG 05 W2 F3—SCHBR,; FA—HILWisd; FS— L RIFWigY; Fo—FnEWIsY,; FT—HiZs—BiE
Wisd; F8—IRMRILMIRL; FO—IX TS, FI0—m B Wi, FII—S0RITRY FL2— BRI, F13—aih—/e 1l
F1—Taian—Kouzhen fault; F2—Dawangzhuang—Tongyedian fault; F3—Wenzu fault; F4—Boshan fault; F5—Shangwujing fault; F6—Hanwang
fault; F7—Xintai—Duozhuang fault; F8—Culai Mountain fault; F9—Wenkou fault; F10—Nanliu fault; F11—Xiazhang fault; F12—Feicheng

fault; F13—Cangshan—Nishan fault

AR E— IR TSR SR (22 =85 ,2005) , X FE
KH NW FINE [8] 7 24 W 84, Hov LK F FE—4i
JETZ TR —SE B2 AR NW E [0 )2
Z T A AR UURR 2 b iy 9 T 2% (2R, 2018)
DIE SKWT)Z AHOR LB Z 0K A NE 5 NEE |7
LRI E A W Z T, IS NW [ B2
—iEdH T AR AN R E (2L RE,
2018) , SKFcAHL B 2k 5P A S 2 B
& RINETHLEAS R, R bR A, A

WU T —E B R IE R E R AHED 55 |
WA B e KA M2 (2R ~F 42552003 ) |, 7 56 78 i 7€
R I Pl R AR R 5 2 R e A ) B Rt 1 22
e, A 2 B BRI SR R T TR B 2 A
KIS (XTI 55,2018)  BLAh, 38 I0 72 i &
B A AR LN SR (B 1)
1.2 KRR

DX PN 45 TR 3 b 35 R R o A8 AR <) 5 2%
EKPESS MR K DR B SO0 A AL, A



53 4

XUTCHEAE ;& Pl R FERGEARAD I AR E 7K Z N 734 655

TR o A A 2 A A R T R PR R D
KT m AR TR AL b 5 25 £ B B K ANA X, il S
PLIER R — I8P R A0 B R K RMA R TRIX, X IX
MR KA s SRR TR RN AT AR R ER A FRR X
R E K B R AR R AR S BK R L A5 AU,
TREEKMAR-ER AER TEREES S
KA, RO, wh AL it BUR FLBR K A
B, EOKIZAEE R PR R R A, K2 R
2~20 m, BAHKE X,

2 REMRA ( e,z2) F/KZHHE

21 EHERSHEIE

BHATFG AR h s TE b, FIER
WK PO AR, BB I— IR VT — 5 DL 7 B 5 7 b bl ey
ARV R AL, b st Jm PR & Mok =)
) Bl % T A B (SCBEIE A 1991) , KN DA T —
BT RE A ST A 2 5 Je N S KA 1 Bk
FREh F IR AL &, RO R DT 4, B )2 42 X
BIA 30 B s e K H AR LR 2 | R AR
F b A 3 P AT P AR A 3 g 8 RT 1), T e 0 )
TR, W EE SN 15 J7 K SCH R A
T EHAELZKUE | BERIE U LRI ZK SR IR IR A S
HuJZBERE, 45 A48 AR TR BRI SC I b 2 BTk (1L R4S
HBJTH 77 S, 1995) @ X L & B . BF 2 X A AR b 3] 4
Ry RIS A AR R 5 X PN R A 2
JZEZR PG | e 1) b 2 V5 U s T U R
IAE i it ) SPL ) A5 A BT 4 b J2 e 20 TR 30 11 5 5
W (B 2) I SCHE B i)« Wi JBi 4 ™ T figt g JEe 3 2
PLABRR IS (B JN3§55,1990)
2.2 JKCHBBFAE

FET 2015~ 2018 4EAEE P ILIXIF ) 14 MR
WEEIIE 12 5 J7 /K SCHB IR E AR T A WSS X N Br
TFR A FER— P RRIR L5 2 K 2 A 7K L
PTG R WA 1, AT R B, RED IR 4 K 2 7R
AN [R)AA 1 S AV S 2 B K i 720 ~ 1400 m’/d, &
KL, FFRIZAE 330 m DIV, FERR &R G R
L XCRE L R B L DX 32 7 K2 R 8 g i
I3 N 49.5%FN 72.7% , A% IX Fie 857K 2L,
I S0 b R 3 L X 28 90 T 2 b 2 T S L X )
(BIVE R BT ) ) , R R kR 3 5 Bk 2R
s, FE2 5 R AR 4 5 K2 IR IFEOE B
bl 31.6% KIREEREALE 11.4%

STHBUN RSO &Pl R T s U N =L s N 1)
T iR =00 <t g = ) = S |1 = 7 N 3

=83 €, ' SEE
SUNE: & TR S U NS TR -1 S F L
/A 17 I b/ y p

// T L T I E I I /A VA
/A " T 1z i Y/
/s 7 : 7 T Z T 7 I 7

204 L7 4. //,',' T Bt — [
= -7 Z B I | I €.z [T 7T
v L 7

Ar == i
] B E
E=2rad =T L
& limestone * Z W I l I
j===cp=c SNk 3N —
dolomite dioriteporphyry % 7 I 7
ARG A S S (T2 4 A E s & N /=
80- argillaceous dolomite brecciadolomite T

CAHB A R

[—=lconglomerate sandstonel>—~Jlarchean magmatic&metamorphic rock

P 2 el R ZERGEAHIIR 2 b )2 HER O HE
Fig. 2 Columnar conirast map of the Lower Cambrian
Zhushadong Formation in the central mountain area of
Shandong Province

€, ym 18 LHANBL; €,:— R ;
Ar— Kl A S A T BT
€, ym*—Shidian section of Mantou Formation; € ,z—Zhushadong

Formation; Ar—Archean magmatic and metamorphic rocks

HoA S5 K2 A KRR AR B SR 8 2B & K2
R K& EA Y —, SKZH T LEE)ZRE Sk
WPV, ZH AR TEA PR R R T A A
T B A, an U R EL B e R R KSR TE AR
WA F I 1) o T IR A B R 7R 5 OK
T AR LR Al B 2T AT R, i s T
SRR SFehi L R U IR BAR Z R R
IRFE SRR L IERBE(E 1) .
3R AR
31 BT ASRBMEBIFE

AV R AR KB AR K kXt
Sy Ml KRR & K ZRIR R A TR o &
it AR XN [RI R 38 7 8 AR 45 7K 2 ki
R EE LA DL, H AR 1) PG S O R T IR
A2 BT LR Ty AR RIS KR B S S A R
b2 4 43D A3 M 22 TR 04 1l o S 30 ik o0 58
B, IR AN 2% WEX-120 5 7 W 0 43 6 6 BE 1 &%
UV1750 70066 BT, e SR L 3% 2, v LAAS
W5 DX R AT LR TR R 25 /K2 TP A i A B
AT YUY CaCO, FI MgCO, & F L h 71.9%
~94.7% ,F-34ME 84.6% ; 41 1k V5 s s B ) S Ak +
WA Si0, AL O35 & & 5 AR, P & i
12.2%, HZR [ PE CaCO, Ml MgCO, W] ¥4 41 & it il



656 B T T Y 2 2019 4F

* 1 EHRLRAE MR RDEBARDRESKEEKESKITER
Table 1 Water yield data of the Zhushadong Formation in different structural and landforms parts

of the central mountain area of Shandong Province
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Table 2 Chemical component content( %) test data of Zhushandong Formation carbonate rocks

in the central mountain area of Shandong Province
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’ i
MZ04 | TEEHK LA | 30.42 | 14.07 | 0.14 | 0.03 | 10.98 | 2.26 | 0.58 | 0.021 | 54.32 | 29.55 | 83.87
MZ09 | IR IR B 50.74 | 1.94 | 0.13 | 0.033 | 2.36 | 0.72 | 0.75 | 0.034 | 90.61 | 4.07 | 94.68 | 87.8
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Fig. 3 Dissolution characteristics of carbonate rocks at the bottom of Zhushadong Formation

in the central mountain area of Shandong Province
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(a) Karst cave in Songjiazhuang, Yiyuan County; (b) karst cave in Niulangguanzhuang, Yiyuan County
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Fig. 6 Characteristics of the decollement structures along the Cambrian—Archean unconformity surface observed

in the central mountain area of Shandong province
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(a), (b) Leyizhuang village, Xintai County; (c) Dongyang village, Taian City; (d) Jiulongzhuang village, Laiwu City
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Fig. 7 Interlayer collapse caused by decollement
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Genetic analysis of Lower Cambrian Zhushadong Formation layered aquifer
in the central mountain area of Shandong Province

LIU Yuanging" , ZHOU Le" , LI Wei" , LU Lin" , DENG Qijun" , ZHU Qingjun"’,
XU Meng” , MA Xuemei" , HE Jin"” , WANG Xinfeng"
1) Center for Hydrogeology and Environmental Geology Survey, China Geological Survey, Baoding, Hebei, 071051
2) No. 1 Institute of Geology and Mineral Resources of Shandong Province, Jinan, 250014

Abstract; The lower Cambrian Zhushadong Formation aquifer is one of the important water supply objective
aquifer in the central mountain area of Shandong Province. It is characterized by press bearing, high drilling
success rate. The enrichment property of groundwater in the aquifer is showing “stratiform” state. Hydrogeological
characteristics of the Zhushadong Formation aquifer were recognized based on analyzying of chemical composition of
rock samples, hydrogeological surveying and data collating, measuring stratigraphic sections, observing decollement
structure points in detail. The results show that the Zhushadong Formation aquifer thickness is between 20 ~ 80m
with tendency of thinning from east to west, the aquifer has always pressure-bearing property. The content of soluble
components in aquifer’ s carbonate rocks is as high as 84.6% and constitutes the foundation of aquifer karst.
Decollement structure developed along Archean— Cambrian unconformity surface forms some different scales
interlayer collapses at the bottom of the Zhushadong Formation, and cataclastic rock belt and small folds belt in
decollement zone. Groundwater with extraneous recharge can store in karst pores, interlayer collapses, cataclastic
rock belt and interlayer fracture in small folds belt. It makes the Zhushadong Formation aquifer groundwater with the
enrichment property of relatively homogeneous “stratiform” state.

Keywords: The central mountain area of Shandong Province ; the Zhuashadong Formation ; karst groundwater;
decollement structure; interlayer collapse
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