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Abstract The low-medium temperature geothermal resources,as a clean and alternative energy
source, are widespread in North China. The hydrothermal system which is related to active faults

is an important component of low-medium temperature geothermal system. Based on the data of
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high precision gravity measurement, microtremor survey and borehole temperature logging, we
discussed the characteristics of the hydrothermal system in Nankou-Sunhe fault zone, including
heat source, channel, reservoir and cap rock. The negative gravity anomaly reveals that the area
of buried Yanshanian granodiorite-adamellite mass is about 14. 3~23. 8 km”. The heat production
of the buried rock is 1. 65~3. 14 u'W « m™°.
additional heat to the geothermal system. The width of gravity gradient belt of Nankou-Sunhe

Thus, the buried mass rock is not enough to provide

fault is about 500 ~ 800 m. The fault zone cut through the carbonate reservoir of Wumishan
Formation of Jixian System and is characterized by strong hydrothermal activity. The fault zone is
considered as an important channel of deep geothermal water. The Quaternary and Jurassic
volcanic rocks, located in the southwest of the fault zone, constitute the cap rocks of thermal
reservoir. The microtremor survey results show that the Jurassic volcanic rocks have a maximum
thickness of around 1500 m. Based on the analysis of four factors of geothermal system, i. e. ,
heat source, channel, reservoir, and cap. the genetic model of the geothermal system of Nankou-
Sunhe fault can be considered a conduction and convection mixed thermal system. The
precipitation from the northwest mountainous area of Beijing is heated by the strata when it
moves from surface to the deep ground. The hot water carried by high pressure through the

Nankou-Sunhe fault to the dolomite strata and formed hydrothermal system with good geothermal

conditions and economic production,
Keywords
Sunhe fault
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Fig. 1

Locations of work stations and tectonic background of survey area

The black lines are faults; F1: Nankou-Sunhe fault; F2; fault in front of Nankou; F3: Yingbishan fault; F4. Xishatun fault; F5;

Shahe fault; F6: Zhenggezhuang fault; F7. Xiaotangshan fault; The green lines are profiles of Microtremor survey; The black box

outlines the study area and the Gravity data area; blue dots represent boreholes, red dots represent Microtremor survey stations.
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Fig. 2 Maps of Bouguer anomalies (a) and residual gravity anomalies (b)
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Table 1 Temperature information of boreholes
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BRI AR 7 X R R R ATTAR 4 ZK 2 ZK6
FZKT KR B P I I B s . R ] Bicker 1
Rybach(1996) 45 Hi () A RT3 1 22 565 8 5K

A = 0.0158(GR — 0. 8)

HEAT AR5 o GRSk e 33 1 W I 04 B 7
APLA WAL oW oo m . 45 5B AR [X 3 11 3
e KA (ZKT 58D N KA R (ZK6 #58) 4E
PORSEPE N 3. 14 pW o m° R R KA )27
SRR 167 oW o m 7 g T AR AL i 5 OF
WEGER A 1.58 uW e m * R YE KL 1.57 oW
«m ) GRIEREMEBH A, 1998) . {H I K & 4E 2 14
B H PR R . F R X AR A A A I A
KA FBH B 18 i 55 5 %R L1, L4 ARE ) 58 (]
2>, K-Ar % 8 47 2 003 45 % 4 51 4 1520 1Ma
131.5 MaCf] 75 [X] 45, 2001) , 3 %6 5 {4 £+ 3 3% 2y i}
RIIFEF M Z 17 HIRBE N AR T UK IR
AN AR B B I ACTRL. TR I L T 51X A R 4 b R
JK Z8 R 7K R A B 3 A v A IR i s 1) K B
T 50N Bl L T AR 2

T 11— PN W7 205 Ay It o e DX R B K ) —

SACVE [ W2 Bl 12 ST L [ R K AR sh i B
TEIE . SR OGRS R AE Y T 9T 3
F 20 22 60.70 FEARTE LA 1210 J5 kG BE Y X 3
JIGEORE. 5 A T R SR B e ] b R R b
76 0 B FE 0 A0 3 T M 5 R A F 5T A5 7R T S A
M Z A BB T PR AR R R R0 B K AR B
% T WL AL RS Sk AR i T D R
BEBE B 1 :5 7 AR T I LA T O RS i 0 1
T 2. AH B A 3 T 22 2 5007 A 1 5T 8 A AL S S
SEHT AR 2 5 1 07 BN ) AR AL 8l 450~1100 m
R IR 45, 2007) 4 33 15 b 55T T Hb 5 1 28 A 5% e 3 4F
R AE A 5 4 DX 38 AT 25 G W PR FN B TR AR R Y
45 B R B W B4 A0 A AF (TR R 5 L 2014). W 24 7E
Tl st v A 07 B CAA S T 3 3 IR W09 it W10
5 R DA R v [ b 7R R R Al 1 R R TR
EFIIREINIER=Y DF INE T AR Rl N 1 bred Ol TR A ¥
P U S 1 R g A B AT P (i) R R AL 19955 YL
T ) 4L, 2001 5 3K tH [ 45, 2008) . 7 W7 2445 75 ] 52 it
R T K B PR AL 87 T 200 1) T P AR 70 5 A
(TEBRAR 55 ,2016). 7 11— P n] W7 24745 19 35 sl B
X 200 007 2 (2 75 FILES 4, 2006) , 7K ¥ T £ 45 SR 32 1)
Wr 24 R 5K 1k A (4R IR 22,1993, 1994) . Hb 26 T 75 1l
i 2 G R W T R 5 A G S0 T S B R R OR
55,2014b). Wi R IE sh7E S LR B R
TEWT 2R AL AR A 22 Ab 5% L H &5 TR AR 0T B H vy ol
TE VW 4R 2 F R4, 19905 28 1] [R %, 2014) . Wy
MRS S LR )R T E R R T B —
SE RIS I T 2 105 R o b T K 2 R AR B N 35S TT
DA B 2ty 3138 T A 2 o s XX K R G2 B
B A O HEAE .

A3 5 DX FAAE )2 R B R R A 2 L AL G R
P-2E R IKA B B RO A RMEKWR S THE4 A
2. B N W S A 2 2 LR L%
UL JZ AT DL 53 S A A — R BRI A AP D
IRIFEH AN F, E R 2 300 m; & 55 3k 1l
H. AU AZTAAE RGO E HEHAS
Sl L SRR R EE 24 2200 m. G 2 2 ] R K
JEL T JEZ) 100 m (b 5217 Ho B A 7= Ry - 1996).
A J2 1) JEE R LSRR VR R R M TR B AR L K 5 T
Ab 1) 3 A % D) A DG ARG 4 1 R AE W] LA B T
JI R H RS HIESE. B TP T S b AR ) R
HH B 2R VG ] 25l ) SRR OB T /N 1L i AR
B0 BT I SR B 3 DT 2L R G 0 U S AR R ) R
X, S T8 O 2 [T IXOTE 2. A YT RE DX N 7R B 3B A
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FE— AME A FE B Y R # e (Bl 2b, HS) , o] BB B
BLT B R AR AT R A T — il ZK13—ZK15 %
T35 5 e 1 LR B HE N 5 R i A DG, FE M
F IV W7 224 AR HL & 8 ) S5 o X 2 A B AL
ZK4, T 2710 m IR TH R RZ FTHRKIRR &
THEH E = A 1Al 2 B AL 3 B A s 78 di L
FOXULHFE R M EX KRR S T EHAdA S
L B O B 2 A5 . AEARE ) R XL L
L3 F1 L4 58 AT RE S 0 1 26 1L 300 Ba AR 25 14 10 52 i
1M L2 L5 Al L6 S5 W S e 1 32 pg 11— P Wy 247
SR A )2 S5 R B A X AR

MEERE. S EREFRLAO S HEAXR
IS Z. Z A2 R R CEERRRE
K RE g i, W7 LT ] 30 M PO B T K & 2 (R
150,15 m?/(d » m). WK & & T HE4 ZK4 b
S B IR K 5 5. 95 m®/(d e ). SR I
=5 2T UG 52 4 1 18 Bl 6 T 2 b 3R B 3R
1 T EEEAPE T R ER IR B Tl KAk e . 1
B B & K 2 AL 0 ZK2 4l 8 A 70 43K
F 5V ot AL 5. 24 T 0 Bl Y 5 e R iR e 1 —
PN U7 25 R 11 LT BT 2 5 2 0 20 0% Bl i L 1
M) 55 24 1 2H B 2 A OB O B 4 i R 4% L 24
A AL AR B9 DXV BB R 2 TR B 1932 4 32
Bk 14000 X 10 pm?® Ph b (CE R I5%5,2014). 764
PR e R S R BO K B — R
BT R IR AR A T2 B R R L R T R e
U 2R B BEBROK L i )2 55 VA R B R B U CAR A %
A5 .1990). 40 ZK1 ¢ 1870. 6 ~1919. 0 m ¥ J&F I
W2 90 m* , ZK17 H 2381~2394 m EEEH- IR 2k 48
m’ UL T I R R s A R
BRBEBRER .

WFIE X 35 2 32 2 55 1 R AN HOTTARZ FIAR 2 &
JL P M 2. AT T S s o TOAR XA
U 208 [ 15 7 b 1) T BRI kTR W 5 b R N Rk G
A BB =AU ) R (H1—H3) . Wiy
A PEA L 0 T 20 A A = AR E ) e XL L2
FL6). Je B B 2 H i MR (G2 — R4
1981) , PLAR L3 I R JEE B KT 600 m, XN L2 5
RE 5456 L1 L2 IRE ) »W 5 ZK2,ZK3
FE LB GERE HEWTE R 1RV ) b XA A AR S U R
4T 3 9 A THT g v 35 DU R JEE B 48 KT 900 m(y
B AR 55 ,2016). Al ZK2 J R 25 IR 95 6L (I 7 3t
B R T R AR 27,5 C/km, R AR X R 471
BRI 2. o — R RS R A LR B [

NG 3D A% SCR A Bl BERb B T b /s —
BT 1) R X R R K A A T 3 D 0 U AR
JEL, 55 B R 2 0 AR A VG G2 AR BE L O I A
TR 5 2R BEAE 1500 m 2 4. 6 Tk —Hh
X AR % Z 3 2 1 38 5 8 75 A DL A ¢ A
ik — 2L
5.2 WHRRFEHEER

UL ) M B R GE A AR 1% 3 R L AR X O
TR e Y T A T N e 3 A A Y O R SRR L AR
AR A, BRI/ UL R A LAY (A RN
4,2015). A X & F R IR IR ONF 150 C),
IR S8 T4 S/ i Bl Je ' A R 2
FEUR G K 58740 R SRR D 2 A R LI TR 4 R
DX I T 7K R G BB 9 R R 1

XoF L DU A At L £ 0 30 285 2R N 3 A i T R (I
)AL ZK1  ZK2 v F g P B 24 - A L2
fICE 1 55 R W 32 W7 2 45 3 1 RE DX, T
ZK3.ZK4 A FWr 4T £ H1 & 8 ) 5% 5wl iy 56
SR XN HOK R B8 25 S AR B TR TR X P 4
DU 22 T AR 5 J2 J5E 8 K, L 0 o B RS 5 v T A T
SAA1T PN 52 GRAG B IR K I8 5% i 5 25 b )2 1) e T 6
AR ZK1 I X g Be 4 #E 850 ~ 1650 m IR B,
i ZK2 4 f 78 760 ~ 800 m, 13 B 5 3 B 11— i
W7 24T VR AIE R OK AT ) B RS s . ZK2 1R
DU R U 0 b A BBE 2 K T I R b2 B L 32, B AT
R AZ B T ma F— PN 7 2447 b 2K 6 3 3% 20 52
TEPRS 2 5 B R v B B TR B 1 I 2218, b
JERERE 6.3 C/km. I FHBIHIEME R EER,
— 7 T R A R 2 R R M BUR kLA
MEZHILEWRIRZ A E SRR GE HRE
R 2EFAE LB R W MR B 25 5 5 —
5T o iR A T e R | 1B 3 R T A 0
630 32 T 8 — Ak T AR 3 AR AU 50 B DT 4 e 7E X
AR R G R B T oK GE I W E . TR B G
BB — A O 35 R AR B R KL AR R
B 30 A1 b 2 il e TR o 5 A 2 O LR B 3 B
XA PVERAE. W7 2400 ke X PN 25 )2 3 (<2100 m),
b 2 B b R A BE A 12,91 C/km, H 2 48
PR , 3Z Wi 452 M 55 PRI T B # A X R .

KT FROK A A R Tr) . T S b P A X
IR G AT T H Ry VR 2 b A T K i IROK S
b 5 L) 15 BTG R A s AR DX T K LA R L — T by 2
ML TR RO AR KT RS KALR T+
=Bk LK T ARG GRS 201D O F
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WFFE R B, A6 50 b X b $OK FR S K 9 oD i
3" O A 2 B HE B A 1 R v 7 A 5t K AR 7K e ffE
I Uk B 5 DX K R AR TR, HUE TR R AR
el = N R o R NI T SR S O /]
2015). KA R B A R AL 3R 2 B A & B0
[Fi] 437 2 H50 {1 i 1t 2 g 2 1) 85 i 9 20 i ot T A
O AR E AR 5 DX R (2R 0R L 2008) . ARFEBFFEIX 6
IR M P (ZK 2, ZK3 . ZK9 , ZK14 , ZK15,ZK23) 13
LSRR, b AOK T 4 %0 45 R R AE 200 ~800 m
(XUBILEE L 2014) , 15 W] b B K P8 T PO A0 AL &R 1L XL AR
P 54 B (20060 AT ST, 1 I —F0 T I 20/
L1 Hly B #ROK Y C AR RS AE 24 ~ 38 ka, H A Bl L 1A]
R HOKOK G B RS s L R RILAB =

BRI E 4 T A (ZK4 #8382 905 BF 94m) 7] fig
T i DX 458 i B 7K R 7K R AR 5 B T — PN TT T 24 4 g A
G300 BH T S5 A A6 2 T R S S R U ) BT
IR L KB G2 v TR K A% I T N AL T IE A X
VYRS AT 7t

FEF LB M. A AR O — 90 T 7 45 K B R
48 S A AR IR AL - i R G R G R A X AT DA A
S 6. FOK Ok B PG ER L AR AR Ll KRR
B K R R 2+ 28 HR - TR A B B S 42 3 S Bas i 1 —
DT DT 25 BR300 DT 24 3 T B T K HE i X
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Fig. 6 Accumulation model of hydrothermal system
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B tR o R R BL S B/ s B AR B R S50 2 R KOl T
SPEICE (UL Th K & & 5408 S E 5 W
PIIE WS R 5

(2) B T —FN 7 24 4 55 B 500~ 800 m. K2
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