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Granite Mass Hot Dry Rock Resources Hosting Condition in Hunan
He Dafang' Zeng Lin' Yang Hanyuan' Ye Jianling' Cao Hui' and Zhang Dali®

(1. Oil and Gas Resources Exploration Team Hunan Bureau of Coal Geological Exploration Changsha Hunan 410014 ;
2. Hunan Bureau of Coal Geological Exploration Changsha Hunan 410014)

Abstract:Based on available data of rock mass geology geochemistry geothermal anomalous data and regional seismic features pre—
liminarily obtained 6 hot dry rock indices including radioactive heat generation overburden heat conductivity geothermal gradient tel—
luric heat flow Curie point isotherm depth and terrain stability in main Hunan granite masses. Combined with related hot dry rock dis—
crimination indices and weights both home and abroad carried out assessment for geologic hosting conditions of hot dry rock mass with
high radiogenic heat. The assessment has considered that the Zhuguangshan Jiuyishan Xianghualing and Qitianling granite masses are
the key hot dry rock exploration areas; while the Dayishan Yuechengling Guandimiao and Weishan granite masses the next. Based on
radioactivity anomaly and deep part buried granite mass features it is proposed that to carry out hot dry rock prospecting in the Reshui
area in Zhuguangshan NEE belt in Xianghualing — Qitianling northwest part of Jiuyishan middle part of Guandimiao middle part red
basin covered area in Weishan granite masses.
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Figure 1 A sketch of granite and inferred semi — buried granite masses distribution in Hunan Province
1
Table 1 Main hot dry rock indicative parameters of granite masses in Hunan Province
Cy Cry Cx
6 6 1% ImW N 4km
/10~ /10~ mW e m-
C/wWem™ /km® /C e km! /km Ic
1 17.76  37.17 4.94 7.53 144 24 75 4 25 117
2 5.16  19.20 3.91 3.00 22.5 67.5 4 27 111
3 13.29 52.13 5.01 7.43 696. 6 20 66 4 31 101
4 8.74 27.97 5.02 4.61 251 20 52.5 19 101
5 13.95 24.00 4.68 5. 64 468.5 21 52.5 30 105
6 9.86 30.99 4.43 5.05 244 15 44 21.5 81
7 4.33  26.87 4.61 3.38 202 20 56 4 22 101
8 7.56  31.30 4.64 4.50 300 20 51 4 22 101
9 7.04  15.63 4.39 3.27 200 17.5 57.5 4 30 91
10 3.90 25.20 4.60 3.15 20 55 4 21 101
11 17.64 26.55 4.57 6.74 >100 21 65 4 29 105
12 13.79 33.01 4.85 6.23 100 22 61 4 24 109
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Cy Cy Ck
10~ 10~ /% /mW + m 2 Hon
/uW e m™3 /km? /°C + km ™! /km /°C
13 10.35 54.48 5.19 6.85 17.5 57.5 4 27 91
14 11.01  24.40 4.83 4.93 43 20 56 4 31 101
15 4.15 18.09 4.34 2.70 17.5 66 4 26 91
16 8.70 18.30 4.76 3.91 16 53 4 22 85
17 5.69  34.38 4.69 4.24 100 15 48 4 21 81
18 8.95 22.20 4.83 4.25 107 10 51 4 21 61
19 4.56  22.25 4.11 3.07 13 47 22 73
20 4.15  25.57 2.90 3.08 13 54 21.5 73
* 3-57914-1517 24
2
Figure 2 Radioactive elements distribution features in granite masses and periphery in Hunan Province
2.2 o 2
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Isogram of geothermal gradient in Hunan Province
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Figure 4 Isograms of ground temperature and telluric heat flow in Hunan Province
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Figure S Isogram of Curie point isotherm depth in Hunan Province
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Table 2 Assessment criterion for granite mass hot dry rocks in Hunan Province

(100) (80) (60) (40)
(uW/m*) 0.2 >6 5~6 4~5 4
0.15 -
( 4km 21C) 0.2 =150 150 ~ 120 120 ~ 100 100
(mW/m?) 0.2 >70 70 ~ 60 60 ~50 50
(km) 0.15 <20 20 ~25 25 ~30 30
( ) 0.1 4 5 6
3
Table 3 Main granite mass hot dry rock indicative scores and assessed results in Hunan Province
4km
100 60 60 100 80 80 81
40 60 60 80 60 80 62
100 60 60 80 40 80 71
60 60 60 60 100 60 66
80 40 60 60 60 60 61
80 100 40 40 80 60 65
40 60 60 60 80 80 61
60 60 60 60 80 80 65
40 60 40 60 60 80 54
100 60 60 80 60 80 74
100 60 60 80 80 80 77
100 60 40 60 60 80 66
60 60 60 60 40 80 59
60 40 40 40 80 80 54
60 60 40 60 80 60 59
4 255 -272.
4
(1) J. 2014 34(4):92 -104.
N N 5
. SHRIMP U - Pb N J.
2015 44(1): 27 -42.
’ 6 .
(2) I 2016(5) : 41 -42.
N N N 7
N J . D
. . 2007 37(7): 873 -893.
(3) 8 N
J.2012 36(3): 457 -472.
. — NEE . .
> ~ D . : 2015: 1 -88.
o 10
J. — 2015 40(11): 1858 —1869.
11 I
1 Brown D W Duchane D B Heiken G. Mining the earths heat: Hot 1995 4(4): 283 —293.
dry rock geothermal energy. Springer — Verlag Berlin and Heidelberg 12
GmbH&Co. KG Berlin. 2012. J. 2016 90(8) : 2043 -2058.
2 Olasoloa P Judreza M C  Moralesb M P Sebastiano D A Liarte 1 13 J. 2015
A. Enhanced geothermal systems(EGS) : A review. Renewable and Sus— 33(19): 13 -21.
tainable Energy Reviews 2016(56) : 133 - 144. 14 >
3 . A U-Pb N Sr - Nd J.
] . 2005 24 (4): 2016 90(2) : 284 —303. ( 67 )



m [ | mEEE
bl KA Rk

e
IREEEEY

S b 2
[— ] #kmm

2

67
-~ H TR i e :

! L 5 H-Bril s L
A l
ey | | | | b=

AR — o

CS5-I 5L .‘l-"-""""-" o ’;"If.-

R AT P e S T

N e e e e e e e e e e e e mtte el S

ST e e e e g s e e 5 . S st

wrrnsz [ 2

Figure 2 Mengzi basin area geothermal genetic model
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