Vol. 94 No. 7

ACTA GEOLOGICA SINICA
July 2 0 2 0

Fo4Ek  HTH 2,
S RN e W E R

HERFXEBXRLASBREL ST
%Tﬁ?lﬂ) ’%,%RI,Z) ,Ewﬁélﬂ) ’E,%I,Z) ’%M%I,Z) ,[3}3:/ 1,2)

1y A [ 4 R A CIE 50 i 058 U5 PR 0 el 8 o i S 6 4, b At . 1022495
2) FPE AR A (R0 M BR B} 22 2 Be L AL 5T, 102249

PR IREE 2 DX B R h A T A R B O R D B B A R . B g5k L 2L R b s v B
B TR J A AR e R B R AE 0 M R B R A TR A5 SR ST 5 B A AR L R S A O T R B R A I B
ARYE A R R VR VI A5 BT L ok 55 2k 1 2 T B T R AL S LA R AE BEAT T IR AT . A5 R R
T 2 IX S T AN B A AR5 ) O 2l VDA 56 o LA B 302 Bl W 300 28 S R o sl 0 1 A R 3 AU R T e A A
il J2 0 RO T B o 5 3 11 2 SRR AR T 249 J5E L RSP 2 BT B 43 3 4. T0m Al AL 05 m B JE LS4 0 41,9006 .
J2 AR 7 1) S AU AR A AR P AE 50°~90° Z il . TR R RIS GA B 5. 34 4% /m® . BB FIIT
JEF-3 535100 1. 20m F0 95. 16pum, ZFY)RFEIHRE IH =0 R O 3R W I S AR B2 M T
FIRFTHRE . B4 MR 14 By T RBTE TR L 68 /2 h RBR R 45k 7 3l Pk b B I8 8 1 19 KRR PR RE . O
Z o 1 2 M BT IR R AR AR AL T R AR A

SRBRAR < MR X 55 K LA 5 o P B T O AR s JL AT AR AT

M AR BT PRAT Dy w] A9 BRI A R 5 15 T RE TR, H
A [ PN A0 IE 32 3 80Ok B 2 1 560 7E — e FE b
B AN Ay BB 65 2 fiff A0 AR AL A B U 170 i 2 M B R
— ( Fridleifsson, 2001; Koémiircti et al. s 2009;
Axelsson, 2010; Ghassemi, 2012; Jiang Haiyang
et al. , 2019; Tang Boning et al., 2019; Yan
Xiaoxue et al., 2019; Yang Xunchang et al.,
2019) 223 DX PR HC 8l 4 1) b BT 45 4 22 B I E
F18) b A R B AR Sy b A BB DX ISP R RO R
JH 7~ 7t X (China Geological Survey et al. , 2018),
T <22 57 D R] ) T B0 A B IR O3 O =28 200m DLk
FI5E DU 2R 7 2 HL A BE L 200 ~ 3000m Ay 5 JZ Hi #4 fiE
Ph K 3000m LATR Y % 2 # FyBE (Pang Zhonghe et
al. . 2017, IRJZHIIAGE th b & 09w & i )2 F1 T &6
AR R R it 2 A B AR AT Il R AR ) 2 LB
Pl B IR R A A P A TR R IR E L B G R R
Gy T IRE AT 3K E 4 220 BORE A 2 H R P AR
WEFE IR X2 — o BT P 2 19 R DG 4 LR

TE AR SO O G 0 &R H (45 2018 YFC0604302) BE Bl il 2R

S B O PR o v b A O R A T T 4R

T 22 7 DX R P9 Ok R B ROK iR T 20 gl 70
ARG Z G VR 2 1 3 R AR B 0SS XN T
TORE ST AR B XIS XA 8 e A B 3
JBT il B 7 53 A R M A e A P I A S AT T
— RV TAE. C W4 T fif B4 IR 5 Bk A R AE
(Chen Moxiang et al. , 1982, 1990; Chang Jian et
al. , 2016; Jiang Guangzheng et al. , 2016; Cui
Yue et al. » 2019; Guo Sasa et al. , 2019; Wang
Zhuting et al. , 2019) ., T 4F K 51 X TR 5 5 $4 i
MGk 2 PE B R AT T — E M WE ST . A AR R 0
PERFAE B BT Ak 3 A i B =S ) S8 AU AE L I aR T
AT A 2 P98 A IA R (Liu Juan, 20185 Lu Kai et
al. , 2019; Dai Minggang et al. , 2020) , {H H i #
KTAEATI SR A AL — BER 2, LT WF 58 32 2 5 X
AR X TR 2 F AR TS A R
IS » R PR AT L B SR B 28 L 0 A, X T %% ik
L 4 it 2 9 A8 5 v 2B R B R LA B R AE %)

WO R H 391 :2020-05-05 5 Bl 8] H 4 : 2020-06-06 5 [ 4% & 35 H 1] : 2020-06-09 5 95 1T 4 5 - & ekt .
PEH R BT 8. 1994 4R, B F 5 7 1) oy 8 5 2 5 (R R #A 4R A0 %% . Email : tangboning @ foxmail. com, 38 iRAE# : RIEIK
B,1981 4, @I ELER 9T 7 1) g MU 5 2 e 7 MM 3 - AL 45 . Email: zhucq@ecup. edu. en,

10. 19762/j. cnki. dizhixuebao. 2020232.

SRS : BT AR A B A 2 o AR B SRR, R . 2020, HE 2237 X 55 3k 1 41 1R B & B AR AE. b 244 94(7) :2002~2012, doi:

Tang Boning, Zhu Chuanging, Qiu Nansheng, Cui Yue, Guo Sasa, Chen Chi. 2020. Characteristics of the karst thermal
reservoir in the Wumishan Formation in the Xiong”an New Area. Acta Geologica Sinica, 94(7): 2002~2012.




2003

LE JEE 7 4 22T IX 55 2R 1L 2 T R T AR AT
ABEHA e QU il e H 2 T T S A PG L AR (] 1D . Hop
AR SCHE RN FE A R A b 2545 SE Al Mo T R S b D e L 48 Y PR RAT IR T = L B 5 T

Py BN BRI I L SR SR AR SR TR N 2%

MrREE mEAR AR S B R AR AL . BFSE X B
MBI A BEB R A R e PR TR DY

R L B T O R AT T 0T, B T A

BT LT RRAE IR TR R e BRI SE L AU By [ 2 M B L A S AR LR

Jit s R 25k L AL A2 R SR AL T T SCHE 7 5 TR MR KM B P T R P R D D T I A R

1 s s {kﬂlﬁ’éo W58 XA T L 5 = AR T2 A . 8 T AR 24
A 2000km”*

22 57 DXL 1 B P ) B AL R MM s b AL T

W5 X A K

PASK . 22 T 18K A 2R B 3

114°
40—
409
384
Ly o
36+ - i
Uplift I:l Uplift
0 50 100km 1] B4 (4] B
L] o 0 20 40km || Sag
115°36'00" 116°00'00" 116°24'00"
1
5 ; < B
. g < ~—¢
=1 (© A SN g O N
g’:, ,” \\\ A (5] //, q: 9’]\£7’,¢
/ \ -7 e -
) = ag -
// /K // \\‘ 1] . / i >- .
// // \ [ ’,,/ /’,’ i)
’ 0 ’)‘f! \ ’,’ /z’
Soom / . 4 o3 .
/7 s
s SR i ’r/\,fé,\T/ O i
= o = R S AN we :
2 o IS o 7N L I I S N16 / b o= 1
> J ! 7 -
g // g { II/ ,&\\f I,, \\ “l
< / ! /i [i / 4 |
/ ok S0 B / N3TN8 NIl \ !
/1 ‘I\ l’l gm N20?<l 5%980%N€N ONG6 L:.J ] !
//P ________________ :)' e : ,—” \‘I\[31N3 19 ONS N ,’I
N l/ e 7 ‘~-"&' \ /'\_,’ /
I y A w9\ 4 s
, e ® = /
. o (\' 0O ',' Gl l“ i,,_., & W
z ” \ e I ., s
£l o . \ G BE v b, . J
w oo GE . ,/’ N i
£ R 5 pa— L & Y23,' Y29 Go o Well
I { /,/ o,l __\0," s e
. _,./) ,/ 1% A Yl /,|g| l'— Y]Q\ /llﬂi_'ﬁélfi’[’lx
s 4 /,\ \ ])\l(lon an
— y20 \ ew Area
(S oY27 N
/ ! §
) 73 y 0G5 G23 V«,\) 1o 5 10km /| - ! Uplift
= y G [/ oGll1 i AN I LN
4 . it o !/ ] / 1 1
£ 0G1§/ / F¢ ! S [ I ' Sag
1 2T DR b A 3 7 ¥ M A 3 R ST R 4
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tectonic sketch of Xiong”’an New Area
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Abstract

The carbonate rock karst thermal reservoir in the Xiong’an New Area is a high-quality geothermal
resource with significant development potential. Clarifying characteristics of the formation, evolution and
development of karst fractures in the Wumishan Formation reservoir plays an important role in studying
the formation and accumulation of geothermal resources, and is a prerequisite for the rational and effective
exploitation of geothermal resources. Based on previous studies, the formation process of the Wumishan
Formation, and geometric features of the karst fractures have been analyzed in detail based on data from
outcrops, core sampling, rock slices, drilling, and well logging. The results show that the formation of
karst and fractures in the Xiong”’an New Area is closely related to tectonic activities, especially during the
period from the late Indosinian movement to the Himalayan movement. During this period, the most
favorable karst was formed. The average thickness and average interval of fracture zones are 4. 70 m and
4. 05 m, respectively, and the average proportion of reservoir thickness is 41. 90%. The trend of internal
fractures in the reservoir is mainly north-east and the dip angle is mainly between 50° and 90°. The fracture
frequency per area is 5. 34 pieces/m*. The average length and opening of fractures are 1. 20 m and 95. 16
pm, respectively. There are many types of filling materials in fractures, with dolomites, pyrites and
quartzs being the most common. The formation contains lots of semi-filled and unfilled fractures. Present
ground stress helps to open fractures, and the fracture network is developed in the reservoir with good
connectivity, which has a very good water-conducting and water-storing performance and provides good

conditions for the enrichment of geothermal resources in the reservoir.

Key words: The Xiong’an New Area; The Wumishan Formation; karst and fractures; formation and

evolution; geometric characteristics



