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Genetic model of the Dongda geothermal field in Guanzhong Basin, Shaanxi
Province

LI Xiu—cheng, MA Zhi—yuan, ZHANG Xue—lian,GUO Sen, MENG Yang, DANG Shu—sheng

(School of Environmental Sciences and Engineering, Chang’ an University, Xi’ an 710054, Shaanxi China)

Abstract: Dongda is located in the south of Xi’ an City, Shaanxi Province. The region is of alluvial— pluvial plain and rich in
geothermal resources. For the purpose of further exploration and sustainable use of geothermal resources, researchers should
claborate genetical mechanism of the geothermal field through the application of hydrogeochemical methods and analyzing regional
geological conditions. The results obtained by the authors show that the geothermal field belongs to the low-medium temperature
geothermal system of convective type. The regional heat flow is 74.5 mW/m’® without special additional heat source. The recharge
area is located to the southwest of the geothermal field and geothermal water originates from precipitation of the Qinling Mountain
with a recharge elevation of more than 1320 m. The temperature of the deepest reservoir is estimated to be 110°C, with a deep water
cycling of 3120 m. The geothermal water age is about 14461 a. A number of different directions of active faults exist in the region.

Under the effect of thermal convection, geothermal water flows upward along the faults and is mixed with more cold water. Because
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of the overlying Quaternary loose deposits, geothermal water is stored in the shallow reservoir, forming the Dongda geothermal field.

Key words: Dongda; geothermal field; isotope; hydrochemistry; formation mechanism; low— medium temperature geothermal

system of convective type
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Fig.1 Geological map and sampling locations in the Dongda
geothermal field
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Table 1 Helium isotope analytical result of Dongda
geothermal water

KFERS  R="He/'He RIRa “He/*"Ne
DR1 1.32x107 9.43x10 142
DR6 9.43x10°® 6.74x10 139

4 BTG S SoKEIE

IR R A EE A2 YT 23 22 0 1 X e
A7, TE VAT T I35 G 27 37 sl M 4 D) 31 08 s T4
TS SR 9T IX A T AWk o 9%
XER T 25WH, FENZIEILMEIZ(F) F
FE—RK LWL (F,) W2 (F) (E 1), F#ZE
DX 3 HE R T, S i) 52 NE [, 200 S s 1
2, V1A A LK, W S3 11A IRGOEAT /N
Wi ad | W7 S AT S8 8 oK EECA K, EA R
TR EL . P2 R 2 5% (Fo JFou) PATIE A
) 52 NE A ] 14 15 7 J 2 4E 1 1 W7 347, P W 2 U T
W YT — e S8 YT NINW [ 22 Ji% | 9 2% 7 24 1 Ry AR
IEWZ .

5 b B L B ) ) e R A S
(FE2)7T 5, B W25 F, \Fo Fon W2 5210447 1]
8B M AR, HO A M IR RS T A 14.83°C/100
m, [a] PUJE B A 0 . A T BT Fs W72 1] 19 7 1)
e M IR R BRI s TR B 2B 1) I, IR A
JE R R . X KR 2 F T2 0k Aty S
B B AN M KRG IR, W 1A 8 A5 Tk
J&  AE Foo Fo FS W Z BT IR UK IZ B VR ER,
1T 400 JE 1) A SR AR AT 11 35 DU 2R 28 )1 R 15023 b 0
oK, i B0 552 PR R AR S s T S
AT DL DX 3 P W2 ey A R A ok EH H
B AR IR 5 2 | 2 R R M A T A S ) g
S

5 BUKBIFNARIE T

5.1 EEEEMLK

TEER ARPLFEI SR R T, 201547 A7E
DX I PN R T )37 28 K Ak 2 i B JBORE T4, 3R
FEIKFE 26 4, LA HOK R R 7K K BT KR o
B K EER ST 500 mL 3 LK, 78K FERT ,
ZRNB 7K VR 3 U, KRB T H A BOREIL , 5
B B T, B R P A . KA SRR S R A
B P2 T RE 2T 5% e /K A el 80
SD A il 2 7 HRRHGE M BRFR B A 5T T R A R v 36 5K
5 =, FBOEK R 2 43 BT Ao ek, He gy
MRS BE 43 31 H40.2%0 F10.5%0,  TUIRZE LK 2,

http://geochina.cgs.gov.cn H1E LT, 2016, 43(6)



43 el

BT - BV O F AR A R BIL A 2

2085

0 200 400m
1 ]

8 HWRBEEEMEK

/ 4.71 o 3 46 2 (C/100 m)
s ®2058 AT Sgm

P2 WF5EIX B A5 2R ]

Fig.2 Geothermal gradient contour map of the study area
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Table 2 Chemical and isotopic compositions of samples from the Dongda geothermal field
£ R IR pr/(mg/L)
pH 5%0/%0  SD/%o
B &mS /m K Na  Ca®¥ Mg < sof HCOyY F S0, TDS
#  DRI1 8.42 1200 3.6 149.1 6.0 2.4 355  201.7 91.5 11.21 615 456 -12.2 -88
x DR2 841 695 1.7 138.5 6.0 2.4 284 1633 109.8 401 -12.1 -87
DR3  8.88 1180 2.6 1399 2.0 1.2 49.6 1489 1220 11.70 734 484 -12.6 -89
DR4  8.90 500 1.4 106.9 4.0 <0.1 23.0 1119 88.5 352 -8.7 -81
DR5 890 515 18.8 753 5.0 0.6 16.3 86.4 107.4 5.49 26.2 312 9.3 -81
DR6 844 1180 1.1 95.6 121 1.2 354 1249 91.5 8.30 31.5 360 -11.9 -82
DR7 840 2037 1.1 125.6 6.0 1.2 33.7 1297  120.0 10.00 404 410 -11.3 -90
DR8 857 1428 2.6 161.9 6.0 0.7 60.3 1451 183.1 1095 589 560 -12.4 -88
% DQ1 737 2.8 30.5 1042 207 744 1777 1464 0.25 556 9.2 -61
x DQ2  7.08 30 1.8 le.1 68.1 151 213 150.8 140.3 0.22 344 -9.0 -59
DQ3  7.29 12 2.4 12.7 60.1 109 213 81.7 146.4 0.29 18.6 292 -9.4 -61
DQ4  7.04 21 1.6 37 34.1 4.9 142 48.0 793 0.18 152 -10.0 -64
DQ5s  7.03 18 1.4 34 28.1 1.5 142 605 61.0 0.18 160 -10.3 -67
DQ6 741 1.7 le.1 88.2 17.3 28.4 874 207.5 0.40 24.5 464 9.2 -59
DQ7 712 45 0.7 10.7 42.1 7.1 142 442 152.5 0.24 208 -10.3 -68
DQ8  7.13 50 1.1 18.6 90.2 207 248 101.8 2624 0.32 432 -8.8 -59
DQ9  7.39 2.0 57.5 56.1 109 319 1201 189.2 224 380 9.1 -64
# DC1 781 220 1.1 23.4 50.1 8.3 21.3 519 201.4 0.39 24.5 300 -10.8 =72
% DC2  7.66 130 1.3 11.6 64.1 16 24.8 64.4 201.4 042 25.8 304 -9.7 -63
K DC3 8.6 200 1.5 50.5 26.9 3.2 142 768 140.3 4.17 256 -11.1 -74
DC4 797 0.7 183 42.1 2.4 10.6 28.8 177 0.30 24.7 236 -10.9 =72
DC5 752 1.6 9.0 433 10.2 14.2 52.8 134.2 0.23 228 -9.7 -63
DCe  7.40 120 1.1 79 36.9 5.8 142 288 152.5 0.21 192 -10.5 -68
DC7  7.67 180 1.2 5.6 321 7.1 21.3 61.5 854 0.22 252 220 -10.4 -67
W DHI  7.70 1.3 1.4 16 3.6 7.1 45.1 48.8 0.20 108 -9.9 -66
x DH2 7.28 1.1 0.8 16 0.7 7.1 44.2 48.8 0.18 120 9.8 -64
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Table 3 Proportion of geothermal water mixed with
various supply sources

BARS  AWUREEGS  BIGEE )%

DR1 90.36 9.64
DR2 88.35 11.65
DR3 95.98 4.02
DR4 63.25 36.75
DR5 65.26 34.74
DR6 67.87 3213
DR7 100 0

DR8 91.97 8.03
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Table 4 Temperature of geothermal reservoir by temperature scale method
R A R AT FERE (K EHE a—T7 e Na-K K-Mg Na—-K-Ca
&= = (TBREE R ZEIRHEURD iR iR iR iR iR
DR3 90 120.7 118.7 923 70.0 69.4 49.6 111.0
DRS 58 722 76.7 40.5 227 311.8 79.6 162.3
DR6 72 814 84.8 502 315 45.1 41.0 41.5
DR7 83 92.5 94.5 61.5 41.9 343 413 57.6
DR8 84 109.6 109.3 80.3 59.1 61.6 552 86.1
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Fig.5 Na—K—Mg ternary diagram of water samples
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Table 5 Temperature of geothermal reservoir by multi—
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Fig.7 Genetic model of the Dongda geothermal field
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