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Abstract: Aiming at the problem of low degree of exploration and research of geothermal geological conditions in
the Shifugou area, which seriously restricts the development and utilization of geothermal resources, on the basis
of available data, the geothermal geological conditions and the characteristics of the thermal reservoir in the

Lanzhou faulted basin are summarized. Combined with the exploration results of the controlled source audio
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frequency magnetotelluric (CSAMT) method, the potential of geothermal resources development in the Shifogou
area in the southern part of the basin is inferred. The results show that (1) the geothermal geological conditions in
the Lanzhou faulted basin are obviously different. Taking the buried faults of Shengouqiao (F5) and Leitai River
(F8) as the boundary, respectively, the faulted basin can be divided into the western Xigu district, central Qilihe
district and eastern Chengguan-Shifogou district. (2) The geothermal temperature increases from west to east, and
increases vertically from the depth of 2 000 to 2 500 m, inferring that this is the basic depth of geothermal
exploitation in the Lanzhou faulted basin. (3) In the southern section of the eastern part may exist layered-
conductive geothermal resources and fault-zone geothermal resources, it is inferred that there may exist “combined
type” of layered and banded geothermal water in the Shifogou district, which is located in the F2 fracture zone or
the intersection of F2 fracture zone and F8 fault zone. It is suggested that the exploration and production well
depth of geothermal water in the faulted-zone thermal reservoir should be considered as 800—1 100 m, and that the
explorationand production well depth of the “combined” layered thermal reservoir should be consideredas 1 500—2 000
m. The wellhead geothermal water temperature in this area is expected to reach 50—60 °C, the single well yield can

reach 500—1 000 m’/d, and the quality of the geothermal water can reach the standard for medical bathing. The

results can provide a basis for geothermal resources exploration in Lanzhou.

Keywords: layered conductive geothermal resources;

resources; Lanzhou faulted basin; Shifogou
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Fig. 1 Structural geological map of the Lanzhou fault depression basin (modified from Ref. [25 — 26])
I—3B D05 2—FNE R 3— R R 4— R, 5—IRP R 60— R R 7—A ¥R R &R HR; 09— R PR AL 10— IEWHZ K i 55
D120 s e B R W2 K i 55 12— Sl AL L (B 5 AL 1D KRR /°C ) 5 13— B T T 2k B i 55 14—l S $4.30 H i 1l
15—l 3CH H CSAMT #ITi 7 &

2 BIERRENARTE

AR SR YT 22 M BT I 2 b 2 355 b 5 480 4 01 X 35
A WA LS BUR, R T E BRI MUY 8 H AT
F8 3t J22 A, R A M PR K RE R AT K AL 2 a0 BT,
CSAMT HE Wr Wr 244 i 1 IR LA

CSAMT J2 WL A AL v 1 5 00 Fi 0 37 ) L 7 )
WITE, T EULI B R R S B AR | B A5 1) Al

AN T, 5 IR T KRR IR 5 04059 M 4, 884
G20 B RE D 7 T B TAERCR L R TR K o
Hrre Jrom KR AR E, B4z, R A TR
DTl A A RS2 B R A AR 2 A
FRYEFIE X0 H0TE | H A B b 2 1 L AR UR
SRR E, B 22 T BG 2 M e B R R F2
SR T LA Sl 00 U O R R R A R e 1, dE R
K, J5 0 3450, MK 3.3 k(& 1), Wi DLWE 1Tk



- 216 - 7K SC L T

5% 6 4

i, G R 4 B X, R O A 1L X O AR L 7R
BRI, 25200 m DL |

K H eTrex201x B4 5 K FE 47 GPS JF J@ Il &2 -
PEo BBt Ze e | ik v 50 30 A6 bR i A 455 GPS
Wi A7, B GPS #E 7 A2k S0, 76 D A B R IG5 3
INF 1 m B AE BT ARG SEBR AT, DUZE 50 85 4 5K
ARG EIL, HH/ANEIR WU 515

K FH & 1 Zonge 28 A A = i) GDP—32 11 B £ Ty fiE
HLVE AR FEAT W00 . & F ML) 2R 30 kW, A K & Gt
HRHWN 18 Ao R L B B 28 1, R GHE R 5
LR T7 1) 47, M MN X 76 AB 84~ 1
Frak £ (S2BR L 317E 30°LL ) MBI AR I o A it 3
$5 2 BTG I RN DAAEAE 22 M b I JRé 1) CSAMIT T
M, — 5 T 1 5 5L By 0 A R EL, R A VR A B R
Yte A SO T, R A s B B )
P, DT R UE £S04 0T 15 55— TR IR B AT G 2
SR, G0 B0 B e g A XA, AR T

FERLIAE] 2 500 m DIV, ¥ & S AB 4 1200 m,
PR MN A 50 mo & S AR A< B T 455 T A & 1A
6930 m.

3 =M R B AR

3.1 HEIGRA S IX

A A T 2 N i 1X 8 HR Ml R 1 R 20 R4S
SR FLIE R P HLZ S50 (3R 1), JE T 2 il 45 B fLAE
RE, i 2 Fros .tk 1 fE 2 o] LA, 220 o
A= AR 8 73 b B3 A i S () B A 50 DO R Ab, R B 2
SRR RAN IR R, HUORAYR, BT R0
R | JEEE R PHER AR P A L T 0 A R . A
by P B 5L G 5 R R B R T 2 500 m; R I IS HE IR
2300 ~ 2 400 m; 7 #R R BE AE ¥, 1300 ~ 1 800 m, H 4%
PR o 3K A b 2 25 7 S A8 A RRAE J2 T B b A 1 5T 11
B

F1 MR THIMR

Table 1 Basin stratigraphic structure revealed by drilled holes
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Fig.2 Geothermal hydrogeological profile of the Lanzhou fault basin (modified from Ref. [25 — 26])
Q—SBIUF; N—HHL &; E—liE & K— ¥ R; An€GL—5R 2 R
F2 HWRFEMKREEER
Table 2 Main indicators of geothermal water resources and water quality
Mo IR B R KB B bR/ (mg L)
A% %=
H/m O/(m’*d™) S/m q/(L-s'm™) Mim 7/°C e S B il TWilliR (WAL
DRI 19.7 1238.6 268.2 0.05 456.0 50 — — — — —
Vi SGDR 235 1530.2 137.5 0.13 640.3 75 1.08 6.00 1617  0.541 3.15 58.18
RSDR  18.1 2101.7 165.1 0.15 432.0 74 094 1380 3571 0976 16.96 53.56
K1 22.6 21483 75.2 0.33 600.0 73 1.10 195 3123 0.940 3.33 48.75
rhs DR2 59.14 2186.6 100.0 0.25 600.0 68 — — — — —
YTDR 6.0 185.6 130.0 0.02 450.0 60 2.40 0.04 222 0390 15.14 35.76
i DR3 43.0 737.0 290.0 0.03 157.0 35 — — — — — —
ZI\NA
LKDR 5.0 163.0 235.0 0.01 376.0 42 1.13 — 21.74 0390 4.48 —

e HOR/RAEER QR K s SRR g R BN /KAt MO IR AL KR o MRAE CRARDT /K SRS ) (GBY/T 13727—1992), K11
LKDRA#87K, SGDRAIRSDRAHH/K | fk7K, YTDRAF/K, SGDRAIRSDR H {EIAE] T4 /K b, SGDRATY TDRH (1)l BIRA B T 1™ KA «“— Fom A o

AR P S OK 2 3 AT B S A% L KA X R 2 1
Bf, KELLE 22 B, T e Be Mg B . dbBE
Fe 2 22 I AL M3 e % X, © 527 DR3 Al LKDR 2 4>
S, 8 78 LA i 2R PG A 2D 5 Ry S A B TR
PR JAG 65 ~ 125 m, JEAIEIRFE 1266 ~ 2000 m, #7K
B 7K )2 LA R b ) RTINS KR KR
55, BRI K B — /T 0.3 L/(s'm), #Ai% /K iR 30 ~
40 °C(& 4, 3 2) . maBcHE 5 == 1 DA iy - B0 4
b B, 2 b Bt 22 M T B 2k RS A SR 0 = B

X, HAG A 1k TG A L, R — S 4 5 R
KA B
3.3 HiRRHE

R 4l O 28 5 it 1) b AR B L 45 6 3 ) 0 R 5 o o
AN TRV BE (R 35 BE 3, W& 5 R, BT LLE HOF 1 L
VG 1) 2 AN [ 8 32 11 e A I 8 A 35 2 3 ks 34 1. 000 m
A 1 B v T R, R R 50 °C, 4R BRI T BB 1 K 46 °C;
2000 m 4 1) f = B PG AR Y 64 °C, HRY 60 °C
N 2 R 68 °C; 2 500 m Ab Y £ i T EE P EB A



- 218 -

7K SCHb BT TR b S

[ Pk skIx
[ b B IX
[ Ao — £ b X

2
(b) b
P (2 m

[ PaE Sk 1
] b X Ty
[ AR — A Hhig X 0 2 4km T4
(a) HJRE
ST E W)z B4 S AT B ORI e
[ 7l et sl S PGS SR fm

&3

ZHETE R AE RN EEE (184 83Tk 25 - 26] )

Fig. 3 Thickness of geothermal caprock and reservoir of the Lanzhou fault basin (modified from Ref. [25 — 26])
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