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Table 1 Temperature gradient in borehole for heat flow calculation sectionin Zhangzhou area
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Temperature-depth and geothermal gradient-depth of deep holesin Xiamen bay and Zhangzhou basin
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Table 2 Measured values of radioactive heat generation rate in typical boreholes of Zhangzhou area
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Table 3 Measured heat flow values in Fujian Province
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2 R — 200~270 40.7+2.70 2.6840. 1 107.5 D

3 8 AN 18 100~500 85. 0+ 26 2.46+0. 23 209 D
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5 A AR 30 100~1850 19. 8 3.18 63.0 A
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Table 4 List of main sampling points and hydrochemical composition (mg/L) in Xiamen bay and Zhangzhou basin
N T e |

e HURE 5 ﬁg K+ | Na® |Ca?' | Mg2" | CI° [SOF HCOr[COf | NOy | F | B | T |fiktm fﬁgﬁ pH fii
1 Y GIRIR) 58 |39.35[689.0(207.5| 2.84 | 1216 |178.2]139.0]0.00 | 0.80 | 5.20 | 3.35 |<C0.020]151.3| 2529 | 7.11
2 B GRS 55.6 | 3.29 |137.6] 4.04 | 0.04 |29.88]78.34[154.1|17.83|<C0.20| 17.50 | <C0. 10 [<0. 020| 99. 84 | 442. 6 | 8. 90
3 B QR 47.5 | 3.98 |185.0|24. 22| 0.08 [135.3]159.4[90.67| 0.00 |<C0.20| 11.00 | 0.27 |<C0.020| 82.94 | 629.8 | 7.67
4 YGRS 70.5 ] 3.05 [142.0] 4.73 | 0.04 |29.88/130.0(114.8[11.89| 0.20 | 17.00 |<C0.10 |[<C0.020| 95. 42 | 470.2 | 8. 82
5 TREGER 65.1 [51.14| 1737 | 1332 | 7.82 | 4868 [241.9(30.22| 0.00 | 3.25 | 2.50 | 14.00 | 0.11 |98.28| 8349 | 6.82
6 FAUA (LD 77.4 65.84| 1746 | 1258 | 11.58 | 4745 |267.1[48.35] 0.00 | 3.36 | 2.90 | 14.00 | 0.13 |133.3| 8241 | 6.94
7 SRR 64.5|75.06| 2276 | 1846 | 9.48 | 6415 |307.4(42.31|0.00 | 4.68 | 2.40 | 18.70 | 0.10 |120.9 | 11069 | 6.91
8 | R GEE) | 62.7 [36.45] 1289 |399.1] 1.26 | 2566 |71.57(33.24] 0.00 | 2.36 | 5.00 | 8.00 | 0.05 |105.82| 4477 | 6.97
9 [Ex aC 2 D) 36.5 | 1.69 |91.57| 7.22 | 0.13 [12.30(67.68[126.9| 0.00 | 0.34 | 11.00 |<C0.10|<C0.020| 67.73 | 308.3 | 7.89
10 FEED 45.8 | 2.57 |115.0|11. 94|<C0. 013[12. 30| 151. 4|76. 16 |11. 89| <C0. 20 | 11. 00 | <C0. 10 |<C0. 020| 92. 82 | 425.9 | 8. 95
11 ENE/RES) 50. 5 [45.82] 1350 |985.0| 4.50 | 3691 |213.3(72.53[0.00 | 2.68 | 2.50 | 12.00 | 0.08 |115.1| 6432 | 7.07
12 i GRS 74.4 |44.06(945.6(537.4| 2.19 | 2249 |220.0(36.87|0.00 | 1.52 | 3.40 | 7.50 | 0.05 |132.0| 4132 | 7.01
13 EFEER 68.6 | 4.33(125.6( 5.86 | 0.10 |19.33]80.75[151. 1|11.89|<C0.20| 18.50 |<C0.10 [<0.020| 127. 4 | 440. 3 | 8. 86
14 | RANGAKRE) [19.72.14]2.38 | 1.56 | 0.23 | 3.51 12.09] 0.00 | 0.88 |<C0.10|<C0.10 |<<0.020] 19.50 | 34. 37 | 6.79
15 EUC=EnY) 41 [79.50| 4018 | 2882 | 163.6 [10720|662.1(47.75| 0.00 | 8.08 | 1.90 | 36.20 | 0.16 |86.58 | 18665 | 6.64
16 L GRS 56 |130.7| 4572 | 2022 | 117.0 |10544|467.5(78.58] 0.00 | 7.92 | 1.90 | 34.00 | 0.15 |104.0 | 18022 | 7.08
17 AT QR IRD 72 191.12] 1607 | 1029 | 5.77 | 4306 |147.9/105.8] 0.00 | 5.00 | 2.00 | 14.30 | 0.17 |142.5]| 7372 | 7.07
18 | JEIAINGESE) | 71 [204.3| 4916 | 2943 | 56.60 |12214|347.0(48.35|0.00 | 9.20 | 2.40 | 40.00 [<C0.020| 118.3 | 20851 | 6. 81
19 ARINF 7K J& [0.85]0.992.39] 0.16 | 4.57 3.0210.00| 7.76 | 0.12 |<<0.10|<<0.020[ 1.20 |23.33|5.82
20 [{EFIE L (RO HH | 73 [89.94] 1598 | 1024 | 5.64 | 4306 |148.0(105.8| 0.00 | 5.00 | 2.00 | 14.30 | 0.17 |142.2| 7357 | 7.07
21 | REdbih (B K S)| 24.3 | 1.79 | 7.67 [11.45| 3.34 | 5.98 48.35| 0.00 | 14.76 | 0.10 |<C0.10 [<0.020| 39.26 | 103.1 | 6. 92
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Fig. 2 Na-K-Mg triangular diagrams of various water

samples in Xiamen bay and Zhangzhou basin
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Fig. 3 Diagram of SiO,(a), Na/K (b) and 1000/ T for hot water in Xiamen bay and Zhangzhou basin
x5 EBENE-EMNEERRAKSR SO MBRLFRIR
Table 5 SiO, geochemistry temperature of the hot spring in Xiamen bay and Zhangzhou basin
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Fig. 4 log(Q/K)-T diagram of typical hot springs in Xiamen bay and Zhangzhou basin (one point of intersection with SI=0)
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Table 6 Deviation of temperatures at bottom of boreholes and temperatures estimated by

modelin Xiamen bay and Zhangzhou basin

oy AL | AR | Kb AR | R IREE | MR E (SR E K| A RRYEA K6k B IR DA SR
7 &% (km) (mW/m?) (km) | HECC) |[(W/(m+K) | (uW/m®) | T(2)(C) URBE (Y| T(D(C) WmEs R (%)
1 | DK1 | 2014 58.9 1.95 61.2 2. 949 2.52 88. 8 45. 20 58.3 —1.63
2 | BTI 2 63.0 1. 85 61.0 3.183 2.52 83.2 36. 35 56.3 —7.75
2. 587 65.28 2. 587 81.9 3.001 2.97 119. 6 46. 03 74.0 —9.69
3 | HD1 | 4.003 65.3 3.35 94.8 3.001 2.97 145.8 53.71 88.3 —6.87
4. 003 65.3 3.999 108.7 3.001 2.97 167.1 53. 81 100. 1 —7.91
4 HX1 1. 259 54. 1 0.76 38.1 3.18 2.52 45.3 18. 90 33.7 —11.57
5 JL1 1. 15 61.6 1. 15 42.3 3.078 2.32 % 59.9 41. 69 43.5 2. 88
6 |DzKol| 1.102 11.5 0.82 32.9 3. 27 * 1.77 x 39.8 20. 87 31.2 —5.07
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Fig. 6 Estimation of vertical temperature in

Xiamen bay and Zhanghou Basin
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Abstract

The tectonically active southeastern coast of China is located in the subduction zone of the Eurasian
Plate and the Philippine Sea Plate. At the same time, this area is also the main source of high radioactive
granite in China. Development of large areas of Mesozoic acid granite bodies has resulted in abundant
occurrence of hot dry rock. On the basis of regional geothermal and geological background, the Xiamen
bay-Zhangzhou basin in the southeast coast of Fujian was selected for detailed investigations. The
formation conditions of hot dry rock resources in this area are systematically analyzed from the perspective
of regional geothermal flow, geothermal gradient, geothermal temperature, hot water circulation depth
and deep temperature of geothermal reservoir. A suitable depth for exploration of the future hot dry rock
resources in this area is scientifically calculated based on the data. The results show that (i) the average
geothermal gradient in the area is about 18.3C/km, lower than the average value for the continental
areas; and (ii) the radioactive heat generation rate of the granite is only slightly higher than the global
average value of the granite. The relatively high value of surface heat flow in the area is mainly due to
mantle heat conduction, and the contribution of radioactive elements to heat generation is relatively low.
The future development of hot dry rock resources in the area should take full account of the influence of
deep heat source conditions, the thickness of ground cover and regional faults on drilling engineering.
These factors will provide a framework guiding future exploration and development of hot dry rock

resources in this area.

Key words: temperature of geothermal reservoir; hot dry rock; formation conditions; suitable depth

for exploration; Xiamen bay-Zhangzhou basin



