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Abstract: The constitution of heat flow and deeper temperature status of different layers in the Jiyang depression plays an im-
portant role in analyzing the deep structure of the lithosphere, and interpreting basin formation, evolution and dynamics.
According to the latest drilling data and deep geophysical sounding results from the Jiyang depression, two typical crustal
structure models which represent depression part and uplift together with margin in this area were determined respectively.
This crustal structure is in four layers, composed of sediments, upper, middle and lower crust, respectively. Using the
multi-channel spectrum analysis method, the U, Th and ’K content of 43 core samples in the working area were obtained.
Statistical results indicate that the average heat production rate of the Jiyang depression is (1. 440. 26) #W/m®. Based on
the terrestrial heat flow distribution of the basin, combined with the heat production of the Jiyang depression deep crust, the
mantle heat flow was calculated by means of the “stripping” method, from the shallow to the deep layer of the crust. In ad-
dition, the temperature of the upper mantle was calculated using the one-dimensional stable state heat transfer equation. Re-
sults indicate that the mantle heat flow for the Jiyang depression is about 38. 4—39. 2mW/m?, which amounts to 58% of the
total surface heat flow. This indicates that more than half of the surface heat flow in this area is derived from the mantle.

The temperature of the upper mantle is about 602—636 ‘C. The Jiyang depression is characterized by a relatively high mantle
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heat flow value and a high ratio of mantle to surface heat flow. This thermal regime between tectonically active and stable ar-
eas is unique in comparison to any other basin in the world.

Key words: Jiyang depression; heat production rate; mantle heat flow; crustal structure model.
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Table 2 Radiogenic heat production rate of sedimentary mantle in Jiyang depression
A A
U0 WO K0 <K/0/ED/ (g an/*%) W -/m*3> (W - m/ D)

3—6 376 1. 88 15.52 3.15 1. 68 2. 00 1. 30 Nm 1. 43
101—3 1134 1. 70 23.18 2.36 1. 39 2.10 1.73 Nm

3—64 448 1. 05 14. 76 1.87 1.78 2.00 1.11 Ng
101—22 1328 3.03 18. 90 3.15 1.04 2.18 1. 81 Ng
13—4 1188 2.31 14. 82 2. 66 1. 15 2.20 1. 44 Ng
19—1 1300 3.12 20. 24 2.87 0.92 2.14 1. 86 Ed
18—6 1287 1.78 16. 61 2. 06 1. 16 2.49 1. 62 Es!
5—6 1772 3.99 19.72 2.75 0. 69 2.13 1.98 Es!
423—3 2330 2.42 14. 34 2. 66 1.10 2.21 1. 44 Es?
5—17 1852 2.35 10. 59 2.80 1.19 2.15 1.18 Es?
17—5 2004 2.59 11. 30 1. 99 0.77 2. 30 1.32 Es?
17—10 2 054 1.21 20. 21 2.24 1. 85 2.24 1. 60 Es?
371—2 3013 1. 34 13.15 2.79 2.08 2.34 1. 29 Es?
82—2 2557 1.79 15. 81 1. 83 1.02 2. 46 1.54 Es?
701—3 2315 1. 63 12. 21 2.72 1. 67 2. 50 1.35 Es®
31—2 2 460 2.54 8. 00 2.01 0.79 2. 36 1.14 Es®
31—6 2478 2. 88 10. 83 1. 99 0. 69 2.36 1. 39 Es
352—1 1956 1.72 19. 11 2.25 1. 31 2. 46 1.76 Es®
31—9 2502 2.29 12.53 2. 84 1.24 2. 36 1. 41 Es*
31—19 2579 2.69 10. 30 3.01 1.12 2.18 1. 25 Es*
108—6 1830 1. 39 17.76 2.20 1. 58 2.40 1. 58 Est
18—22 1709 1.21 16. 96 2.71 2.24 2.49 1. 60 Est
170—3 3250 1. 61 10. 28 2. 65 1. 64 2.56 1. 24 Es*
112—3 1843 1. 60 11. 36 2.30 1. 44 2.37 1. 20 Er
130—1 1744 1.99 17. 29 2.21 1.11 2.21 1.52 Er
130—6 1972 2.07 8. 00 1.43 0. 69 2. 26 0. 98 Er
66—22 816 2.48 14. 40 2.67 1.08 2.10 1. 38 Ek!
66—27 855 2.56 5. 46 2.51 0. 98 2.09 0. 89 Ek!

1—14 5435 1. 29 10. 48 2.54 1.97 2. 65 1. 25 Ek!
11—6 2799 2. 36 17.76 2.95 1.25 2. 60 1.93 ER?
5—9 3771 1.55 10. 48 2.67 1.72 2. 60 1.27 Ekr?
5—15 4044 2. 66 10. 64 2. 00 0. 75 2.62 1.48 Ek?
41—46 1240 4. 09 5. 50 2.09 0. 51 2. 56 1. 43 Mz 1.51
41—60 1430 1. 84 20. 08 2.37 1. 29 2. 36 1.78 Mz 1.51
111—13 2190 1. 29 17. 68 2.21 1.71 2.21 1. 44 Mz 1.51
136—1 3089 1. 85 12. 27 2. 50 1. 34 2.38 1.31 Mz 1.51
136—7 3481 3. 40 9. 57 2.99 0. 88 2.58 1.58 Mz 1.51
671—1 2955 1.77 8.00 2.25 1.27 2.54 1. 09 C—P 1.22

. Birch(1954) : (U.Th.*K) s
A = 0.3170(0. 73U+ 0. 2Th+0. 27K) (D +10% ,
‘A (PW/m?) ;0 (D , 2.
(g/cm®); U, Th 107K K/ (1)
U (%0). (1.40%£0. 26) W /m’,
, 43 , s
— 1. 43 ptW/m?, 1. 51 pW/m’,

. , 1. 22 pW/m?,
, FT—603 BH—1224 1 , (2
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Table 3 Average radiogenic heat production rates for differ- Table 4 Heat flow values of different rock strata in Jiyang de-
ent rock strata of Jiyang depression pression
1 / Il / / I 7/ nm 7/
km km (LW e m™3) (mW +»m 2) (mW s m %)
6.0 1.5 1. 40 65. 8 68.0
8.0 13.5 1. 24 57.4 65. 9
7.5 8.0 0. 86 47.5 49. 2
8.5 10.0 0.31 41.0 42.3
30. 0 33.0 1.03 38. 4 39.2
’ . . 8 5 mW/m2 ’
, .2
NEN) ; 58.0%
1. 51 pW/m?, 1. 28 pW/
m®, , 1. 22 pW/m?. ) 5
N . (1988)
3.2 |
C 3. ’
(1998) | (Correia, 1999) .
t.=1t,+qgH/K—AH?*/(2K) . (2
il C H H
I - : ()
(km) ;20 .q
4 ;A\K (PW/mS )
(W/mK). s 14 C.
“ ”» (
W | 21998).
' 5. ; (2,
4, : ’
65. 8 mW,/m’; ¢ 5 |
68. 0 mW/m’ ( ,2003). '
) .1 ( )
' 602 C 636 C. ,
38.4,39. 2 mW/m?.
2 (D ’
0. 8 mW/m?. ’ 5 |
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Table 5 Values of deep crustal temperature and geotemperature gradient in Jiyang depression
1 H/km K/(WemK 1) A/(pkW e m?) q/(mW +m ?) t/C dt/dH/(C « km™ D)
6 1.9 1.4 65. 8 14 -
8 2.9 1.24 57.4 209 32.0
5 2.8 0. 86 47.5 353 18.1
8.5 2.6 0. 31 41.0 472 15. 8
30 2.6 1.03 38.4 602 15.3
i H/km  K/(WemK) A/(zW+m 9) @/ (mW « m2) e de/dH/(C « km™1)
1.5 1.9 1.4 68.0 14 —
13.5 2.9 1.24 65.9 53 25.8
8 2.8 0. 86 49. 2 346 21.7
10 2.6 0. 31 42.3 478 16. 5
33 2.6 1. 03 39.2 636 15.8
t/°C

400

600

800

(Sass etal., 1981).
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Table 6 Heat flow values of different rock strata of Bohai Bay basin
/(mW « m2) 0
Kz Mz (Pz+2) ( / /%

65.7 55.7 52.3 ol.1 44. 8 41. 4 63.0

65. 3 57.8 55.3 54,4 44, 4 40. 6 62. 2

55.7 49.4 48.1 46.9 31. 8 28.5 51.2

54.4 46.9 45. 6 45. 2 30.1 26.8 49. 2

69. 9 67.8 67.0 65. 3 41.9 37.7 53.9

66. 1 56.5 52.7 51.9 41.9 37.6 56.9

(1988), (2000) , (2002).
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Fig. 3 Change of ground temperature along with depth,

compared with different parts of the world
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