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Fig. 2 Apparent resistivity isoline section and hydrogeological section of fracture

water—conducting storage structure in Qixia fengyi fault

(B, 1976)
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Fig. 5 Apparent resistivity isoline section and hydrogeological section of rock dike water—resistant storage structure
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Fig. 6 Apparent resistivity isoline section and hydrogeological section of dike water—conducting water storage structure



9OH XVFARAE A I 5 AR UG 43 A DX KA 3 AR R T —— DA AR b IX g 151 7

PR m)

bR ( m) 9%

0 300m

B /K50~ 100m*d

water outflow from a single well 50m*d~100m*d

B 7K 200~ 500m’A

water outflow from a single well 200m’d~500m’d
BRNEKE
N | tonalite

P 7 e R 78 2 7 R 3 K S o ) T

Fig. 7 Hydrogeological section of water—storing structure

in weathered zone of depression

456 HTDZKO0S S R4S AL £ (& 8) ,
XA BB XA 2B & &, 5 KU AL 2 TR E ik 31
22m; TEIREE 32 ~55m 90 ~ 125m B [0 2L ok 7 -
PEA I AR AR B AT LA 22 300 A8 S5 1 P 3 B
IR E PR B, B R oK B s K X, %
FLEAFHA /K R 3A 931, 68m*/d, PR 18. 64m

FReEi(m) 40° PR m)
e N

HTDJ080 HTPZKOS

3 |
1501 RERH | i 150
| g L >
1L v ~Cawms of N -
________ sy A N 4 N iy
100="="w = PO g N+ 100
b N L L /30 LN s
:i:‘_ AN 2N aNh b T NG
N oo 86me N L N 4+ N e
50N 2L R A TR s Nl IR fe 1 N - 50
el Nt xts: Blias sam W s 7 o o LN sk o1
:iﬁ ST U R R T 2 ok I =
) L L S T 4 LN H—
0+ 130.12m -0

0 100 200m

3
BFFK 200~ 500m’d NI BERRE

l:]waler outflow from a single well 200m>d~500m*d tonalite

BAF 7K EE500~1000m*d o A
|:water outflow from a single well 500m’d~1000m*d gabbro

P 8 Z2 SR SV P JS AR 78 KA 1 7 St Jo ) v ]
Fig. 8 Hydrogeological section of water storage structure

formed by multi-stage metamorphism

4 HRIKTT 0]

HHCE TR UK AR ACE AT A R
A SR TR ALK 2 ] B T K 32 R
K 2 J2 S8 M R K R (2

2018) ,

(1) KA LB K KA LB K R 5 3R 5 78 o
FOME X I R DL MR KSR BT R ) B,
FI R R Z, KA & T AN e 4, AR
22, WALZEBK A /L, 1R KK A oK 21y
PEASE A, 7E U S Fb o K SCHb SR 25 4 A5 R
JRIFAEE R, WA PR AE SE 4 35 AT B L 7K
wKPB

(2) P 2P A R BK R EZ A KA
AR A XS AR A Tk AN [ e AR A e i
PR, AT 2R R 24 Bty oy | S BR
RIK o IZEBIML TR 32 0 KA 5 A B A
P 1 A 1 PR B R B4 s il ZE 25 )43 V3
KA e oK Pk 25 5 T 6 B R 4% 1] S, RS2
P Hzfilay Ak 2 WA VR AR KR T R

(3) I ABUK . HEHBKFERE TEE
R BRI M R K KBS IR AR R T
7 1] 5 R R 6 AS T A A B ol L ok v S
Wi TS R S I MBS K R G, fER AL
NGRS 88 L NS g N B hE 7/ i )
i, A RBUKIL N AT,

5 %5

AR M DX I e 5 78 B A X K P R A
55, KX, R B R Y A
IKRBLE RGN OK SR A B R SR A
YO 38 e 578 T A X R K M A T TR
ABEFER T, AR 458

(1) AR A2 5 2 A A DX LATE 2 8 A
ST KRTE X, AR A B, 7 3 K
AT AR A MY, ELA M B KA 3 A AL g
fi S 1) g K P AR P R B, g R 25 i K
H

(2) i 7K SCHb T A A 7K SCH BT 5 A
R, WRROKSC I 3 5 7K 2= o R R M T A i
SEVUANTT T AT T 2R i DX T K A 4 1 R s B
TSR BT AR SRR R 12K MUK )2 i
K M TR B VR AT TR IR SR A Bk
DA ) MBI AN [ 5 7K SR PR 4 i 2B )
KBS FBOK EEERE,

(3) AR KBRS Ty o0, B 40 T R IR 5
JiC oA DX RN fidiiy 7Y e kTR i XA
TR 22 391788 Jo A/ AR ) T 7 2 K R s A8 X, O]
T IRACZIBE K ) 3 BB K R 3 R B K = 240K



8 o

it I 2022 4F

7 18, 5 7 TR SRR DO ISR E T R
W oK B IR SR B AR AR

£ % X # / References

(The literature whose publishing year followed by a “&” is in Chinese
with English abstract; The literature whose publishing year followed by a
“#” is in Chinese without English abstract)

TR E T, . 2018, FPAL B L X AR A — A A X T
K E SRR S KB U 5. IR SE 5 TR ,32( 1) .78~ 83.

BRAEER , b B B0, 2007, 1076 &5 KA 38 R 8 /K 77 1 . #b
5% ,16(2) :112~115.

3524, 1985, HRAR 2 B 748 i X Fk 2 4 UK O UL S LT & A1)
IR HBET, 1(2) :61~69.

FAEAE A A AR, 2020. ¥ 55 1 BA-EL 4T K AR 50T % R L.
WA, 11(7) 11442~ 1449,

ZEP W RTE, BT, B, XUFRAT. 2020, A A X B KNS E
KA ST 1R B 58 ,36(7) 145~ 50.

At Wi B, ERE R, X, T, 2009, B LI XA BB K
FRAE LA B FRk O ). N RBET,31(4) 34 ~35.

BTEE. 1976, SEA S BUK I & R MAE. KEMTEBEHR, (2) .45~
57.

XUNGIE. 1978, e B /KMy v Il b Hb 24 B 2541, (1) 119~ 39.

XIJETE. 1981, F 25 B KA 1 09 FH IS 55 52 B, VAT It b o 2% B 2 4
(4) :50~56.

XA, T IDURE , ZE3E N BKAT. 2018, EL - 4 i o B4 K 4 Tt A7 0
ALK mL PESE,27(10) (174~ 179.

Nibir Mandal , 8=, 1990. W72 iz 2l #1 il £k 48 —H8 43 B, b T
BRI, 7(3) :29~32.

Frlede , TICBE, BRIE, T2 B4R, R I 2005, K ilJLREE K
AT SRR, HEREL 2 5IR5E44, (3) :33~37
TRz, Ml AR B X, S T 2019, Z3E A b 7K & 7k i 1

FROE B2 2 HEEST. KR K 4R )50(3) « 52~65.

TS A0, R 2. 2016 P £ b K B KA 3 B HoK ). 1
PHER ,42(12) :45~47.

EB5E. 1991, INARFE LML 58 0 2 A 2B S B A AL 2 4
fE. I AR ET,7(2) 89 ~96.

TR 2R AT X, B . 2016, kA L DX K SC b 5 1 2
A Sk, AR, 38(5) 110~ 14.

T R SR, B TS, R TTIG. 2018. %R K X b T K I
FERFIE M SRS KA ST AT —— LIS B 1. b ER 24,
39(5) :573~579.

FEM AR AR, B T, kRN, 28 5. 2017 YR 2 AL
B G s b2 i R I AR E PR, 33(4) .1~
5.

FIFAT, R Tk & BRI, TAE, T 9. 2020. @ PR ALJZE X K SCHF
T R K & SR ——DABRVL X ). 7K 3C,40(3) .76 ~81.

FHEL PR SRS, 2012, T AR B /R ) 4 b 25 /KA 3 AR AIE 43 BT J2 ok
J5 . K PRFRIFSE, 19(6) 1254 ~258.

Tl T SORE XA R 2 R 4R A XIS, 2011 2R T
BAPR S YR R AT (TR KA HLTS Yeiif o8 ot JiE. K S0t
JE T FEH T ,38( 1) 103~ 109.

SRIGTT, TRIE, A, R, TR MR R Sk b Ay
BT OB, X R BREE BRI 2014, LIRS HUZ R A E A0 i
BATCRN AR L B, AR - BER,30(3) 1 1~23.

KW BRI, 2000. AR E K 1 5 HoK—RUT Pk 22/ F-FH
. K SCHB R T AR LR, (6) :1~5.

o B Ry, 2012, K SCHB BT BE. bt HL BT AR 159 ~
164.

Bian Xuejun, Wang Yuchi, Liang Xiaoyan. 2018&. Study on groundwater
enrichment and water supply pattern in metamorphic—magmatic rock
area of north Ebei. Resources, Environment and Engineering, 32
(1):78~83.

China Geological Survey. 2012 #. Hydrogeology Handbook. Beijing:
Geological Publishing House ; 159 ~ 164.

Di Zhigiang, Jin Hongtao, Miao Ying, Jia Weiguang. 2007&. Study on
water storage structure and prospecting direction in western Liaoning
Province. Geology and Resources,16(2) :112~115.

Fu Meilan. 1985&. Formation mechanism and development of bedrock
fissure water in metamorphic rock area of Jiaodong Peninsula.
Shandong Geology,1(2) :61~69.

Gao Weizheng, Yang Jialin. 2020&. Occurrence regularity and suggestion
of groundwater in Mineral
Exploration, 11(7) ;1442 ~ 1449.

Li Bo,Han Yuying, Guan Qin, Wu Xuan, Liu Chunwei. 2020&. Study on
water—rich classification and water — storage structure in magmatic
area. Shandong Land Resources,36(7) :45~50.

Li Chuansheng, Jin Menggui, Wu Xuanmin, Liu Hongwei, Wang Ningtao.

Yiyang County, Henan Province.

2009&. Occurrence regularity and prospecting direction of bedrock
fissure water in Tangxian Mountain area. Yellow River,31(4) :34~
35.

Liao Zisheng. 1976&. Enrichment of fissure water in bedrock. Journal of
Changchun Institute of Geology, (2) :45~57.

Liu Guangya. 1978&. Bedrock aquifer structure.
Institute of Geology, (1) :19~39.

Liu Guangya. 1981&. Theory and practice of basement water storage

Journal of Hebei

structure. Journal of Hebei University of Geology, (4) :50~56.

Liu Weipeng, Meng Shunxiang, Gong Jicong, Geng Xin. 2018&.
Occurrence and fissure orientation of fissure water in Fuping Group
bedrock. China Mining Magazine,27(10) :174~179.

Nibir Mandal, Wu Shuren. 1990&. Fault
scratch theoretical analysis. Translation of Geological Science,7
(3):29~32.

Qiao Xiaoying, Wang Wenke, Chen Ying, Wang Jie, Han Jinping, Liang

movement and curve

Xufeng. 2005&. Water storage structure model and water cycle
characteristics in the northern piedmont of Tianshan Mountains.
Journal of Earth Sciences and Environment, (3) ;33 ~37.

Wang Honglei, Li Wei, WU Hongtao. 2016&. Groundwater storage
structure and water seeking direction in Shunping County. Shanxi
Architecture ,42(12) ;45~47.

Wang Xiliang. 1991&. Rock assemblages and some petrochemical
characteristics of late Yanshanian magmatic rocks in Shandong
Province. Shandong Geology,7(2) :89~96.

Wang Xinfeng, Li Wei, Cao Hong, Liu Yan, Xiao Pan, He Jin. 2016&.
New model and practice of hydrogeological map compilation in
bedrock mountainous area. Yellow River,38(5) ;:10~14.

Wang Xinfeng, Song Mian, Gong Lei, Xiao Pan, He Jin, Liu Yuanging.
2018&. An analysis of characteristics of groundwater occurrence and
typical model of water—storage structures in water—deficient areas of
southern Jiangxi Province: A case study of Xingguo county. Acta
Geoscienca Sinica,39(5) :573~579.

Wang Yun, Yang Haibo, Zheng Mengqi, Zhao Yao, Han Zhixin. 2019&.
Study on structural characteristics of groundwater storage and well
exploration in Tailai Basin. Water Resources and Hydropower

Technology,50(3) : 52~65.



91 XIFARAE A H o 5 BUA S A X8 KA A AT —— DB AR M IX Ry 151 9

Wang Yuye,Zhu Xueqiang, Ren Tianlong, Tao Youbing, Zhang Zhigang,
Guo Jing. 2017&. Discovery of Holocene active fault in the northern
segment of Yishu fault zone and its significance. Shandong Land
Resources,33(4) :1~5.

Wei Kaixing, Chu Xiansheng, Pan Zhe, Zhao Zhenyuan, Wang Heng,
Wang Ping. 2020&. Hydrological characteristics and groundwater
accumulation in the red bed area of Chongqing: A case study of
Qijiang district. Hydrology,40(3) :76~81.

Yang Hong,Xu Mo, Zhang Jinsong. 2012&. Analysis of the characteristics

of groundwater storage structure and groundwater exploration in Mile

Hesheng, Liu Yunde. 2011&. Advances in multidimensional
compound — specific stable isotope analysis method for studies of
groundwater organic contamination. Hydrogeology & Engineering
Geology,38(1) :103~109.

Zhang Zengqi, Zhang Chengji, Wang Shijin, Liu Shucai, Wang Laiming,
Du Shengxian, Song Zhiyong, Zhang Shangkun, Yang Enxiu, Cheng
Guangsuo, Liu Fengchen, Chen Jun, Chen Cheng. 2014&.
Classification and correlation of stratigraphic intrusive tectonic units
in Shandong Province. Shandong Land and Resources,30(3):1~
23.

Basin, Southeastern Yunnan. Research of Soil and Water

Conservation, 19(6) :254 ~258.
Yu Tingting, Gan Yiqun, Liu Cunfu, Zhou Aiguo, Zhou Jianwei, Cai

Zhang Zhigan, Chen Weihai. 2000&. Karst water storage structure and
water search; A case study of Xiao Pingyang, Laibin, Guangxi.

Hydrogeology and Engineering Geology, (6) ;:1~5.

Analysis of water storage structure model in the distribution area of
magmatic and metamorphic rocks in Jiaodong Peninsula

LIU Chunwei'” ;HU Caiping'* ,LI Chuanlei'” ,LIU Shuai” ,LI Bo'” ;WU Xuan'® ,LIU Xiaotian'"’
1) No. 801 Hydrogeology and Engineering Geology Brigade of Shandong Exploration Bureau of
Geology and Mineral Resources, Jinan, 250014 ;
2) Shandong Engineering Research Center for Environmental Protection and Remediation on Groundwater, Jinan, 250014
3) The Second Institute of Hydrogeology and Engineering Geology, Shandong Provincial Bureauof Geology &
Mineral Resources ( Lubei Geo—engineering Exploration Institute) , Dezhou, Shandong, 253072

Abstract : The stratum lithology in Jiaodong Peninsula ( Eastern Shandong Peninsula) is mostly magmatic and
metamorphic rocks with great difference in water content. With the social and economic development, people s
demand for a better life is constantly improving, and high —quality and stable underground drinking water has
become one of the important livelihood issues for people in Jiaodong. Based on the summary of large —scale
hydrogeological survey results and analysis of existing research results, combined with groundwater exploration
cases, this paper analyzes the groundwater enrichment mechanism in magmatic areas from four aspects, namely
hydrology, topography and geomorphology, aquifer lithology and geological structure. Five types of water storage
structure models, such as fracture type, contact zone type, dike type, depression weathering zone type and multi—
stage metamorphism, are put forward, and the characteristics of each type of water storage structure are analyzed.
Meanwhile , the water search directions of fracture water in the distribution area of magmatic and metamorphic rocks
is summarized, including weathering fracture water, structural fracture water and karst fracture water. It further
enriched the study of water storage structure model in magmatic and metamorphic rock water shortage areas, and
has a certain guiding role in the exploration of groundwater resources in this area.

Keywords : Jiaodong Peninsula; Eastern Shandong Peninsula; magmatic rock ; water storage structure ; water—
rich mechanism
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