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Abstract; Situated on the northern margin of the South China Sea, the Pearl River Mouth Basin is a key area for off-shore hydrocarbon
exploration, showing good oil and gas prospects. The characteristics of current geothermal field in Pearl River Mouth Basin was ana-
lyzed based on geothermal measurements. The Cenozoic thermal evolutionary history was reconstructed by the inversion of paleo-thermal
indicators and the forward model of rift basin. Moreover, a comparative analysis was performed on the difference of tectonic-thermal e~
volution in the shallow and deep water areas as well as the main controlling factors. Finally. this paper summarizes the influences of dif-
ferent geothermal geological conditions on hydrocarbon generation and accumulation. The research results show that Pearl River Mouth
Basin is a “hot basin” characterized by high geothermal gradient. The geothermal gradient presents an overall increasing trend from shal-
low to deep water areas, corresponding to the thinning trend of crust and lithosphere from north to south. The Pearl River Mouth Basin
experienced two-phase riftings showing an episodic increase in the basal heat flow. The Zhu I depression in shallow water area reached
its maximum paleo-heat flow earlier at 33. 9 Ma, but the rifting time of the basin in the deep water areas, including Baiyun sag and Li-
wan sag, continued until 23 Ma, followed by the post-rift thermal subsidence period, while the heat flow at the base began to decrease.
The thermal history modelling of apatite fission track data (AFT) from Baiyun sag revealed that there existed a rapid increase in paleo-
geotemperature in the later period since 5 Ma, which may be related with the Neo-tectonic movement. Moreovers the maximum paleo-
heat flow was observed in Baiyun sag on the slope is greater than other sags on continental shelf.
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Table 1 The newly acquired heat flow data of Pearl River Mouth Basin
/ / / / / /
m m C (Cekm™) [We(m+K) '] (mWem 2)
1 LH23 2181~2230 487. 0 89 37. 0 1. 68 62 16
2 LH29-B 1617~1797 741 8 6. 4 38 8 1. 62 62. 86
3 LH29-A  2789~3201 624. 4 7. 4 38 4 1 78 68 35
4 LH28-A 1934~2089 705. 5 6. 7 41. 7 1 66 69. 22
5 LH28-B 2039~2291 653. 0 7.1 39. 6 1. 68 66. 53
6 LH28-C 2837~3216 563. 5 8 0 38 9 178 69. 24
7 LH27 2381~2488 457. 2 9. 4 39. 6 1. 70 67. 32
8 KP11 2062~2082 260. 3 13 4 36. 2 1. 65 59. 73
9 PY35-A 2798~3054 210. 3 150 36. 4 176 64. 06
10 PY35-B 3423~3447 304. 0 12. 2 36. 7 1. 80 66. 06
11 PY36 3046~3060 347. 0 113 417 1. 76 73. 39
12 LW2 2446~2970 1516. 6 3.2 44. 3 175 77. 53
13 LW3 2000~2449 1275 5 38 52. 6 1. 70 89. 42
14 LW9 1543~2008 1634 0 30 541 1. 65 89. 27
15 LWI13 1095~2641 1920. 6 2.5 46. 9 172 80. 67
16 LH26 2732~3192 467. 0 9.2 37.5 177 66. 38
17 PY30 1456~2584 194. 2 15. 6 30. 3 1L 71 51 81
18 LH32 2910~2955 704. 8 6. 7 43. 5 1. 76 76. 56
2 3000m

Fig.2 Contour of geothermal gradient of Pearl River Mouth Basin
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Fig.3 Distribution of the heat flow values in Pearl River Mouth Basin
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Fig. 4 Tectonic subsidence curves and reconstructed thermal history of Xijiang sag and Baiyun sag
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Table 2 Apatite fission track data from Well BY13-2-1 of Baiyun sag
PG/ cl/ /Ma
m Dpar/pm % % ¢ (£+95% ) /um
31 07
~ 5 L9640, ; . . 1740. 05 8 27+0 . 2540,
BY1323 1899~1914 599 196038 2793 0174005 & 274014 o o 0, oo 12254027
52 54
) ~ 504 440, + +0, 1/ ok +
BY1324 2568~2685 504 1L 94=+0. 37 71 98 0.19=x0. 09 & 27=x0. 14 4 92 45 42 11 8£0. 11
: Dpar c 5 P(XZ) ; Cl e Zeta R
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Fig.5 Modelled thermal history of apatite fission track in Pearl River Mouth Basin
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Fig.7 Thermal evolution of main sags in Pearl River Mouth Basin
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