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INTRODUCTION METHODS AND DATA

Geothermal regime is essential for understanding the tec- | | | The main types of temperature data in this study are drilling test temperature (DST) and corrected

tonic mechanism and geodynamics of marginal basins. T s et bottom hole temperature (BHT).

The East China Sea Shelf Basin (ECSSB), located at the junc-="! | = // I The temperature measurement data exhibit a linear temperature increase with depth, reflecting

tion of the Eurasian Plate and Pacific Plate, has undergonem:\ ’ 7/ : typi.cal conductive geothermal characteristics. | N

multiple tectonic deformation, making its tectono-thermal | . A &0 Besides the temperature data, we also collected the thermal properties of conductivity and heat

evolution complex. Present-day geothermal regime could..] - /// |, production data from this basin.

provide key constrains for deciphering the tectono-thermal : 5/ : Thermal properties of sediments in the ECSSB Geothermal gradient:
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Figure 1: Structural subdivision and heat flow sites in the ECSSB. The cir- Ouijiang Group

6000

cular denotes new data from this study, while the triangular denotes
the data from the Global Heat Flow Database of the IHFC

(http://ihfc-iugg.org/) Figure 2: Temperature depth profile of the ECSSB Table 1: Thermal properties for the ECSSB (Luan et al. 2002, 2003)

RESULTS

Our results show that the ECSSB has an average geothermal gradient of 32.0 °C/km and a mean heat flow of 67 mW/m?, consistent with the average value of continental China.

The Western Depression (WD) shows an average geothermal gradient of 30.7 °C/km and an average heat flow of 65 mW/m?, while the Eastern Depression (ED) exhibits an average geothermal gradient of
32.4 °C/km and an average seafloor heat flow of 71 mW/m?, indicating an increasing in thermal regime from west to east .

We estimated the temperature of sedimentary layers at depths
ranging from 1000m to 5000m.

The distribution of formation temperature at different depths still
exhibits a zoning feature of higher temperatures in the ED and low-
er temperatures in the WD, which is similar to the spatial pattern
of geothermal gradients and heat flow.

It can be observed that the present-day formation temperature at
a depth of 2000m in the basin ranges from 66°C to 119°C, which is
within the oil generation window stage.

oadiont (Gl IR This depth should currently be a favourable location for petroleum

, o o , o _ formation or preservation.
Figure 3. Distribution of geothermal gradient in the ECSSB Figure 4. Distribution of heat flow in the ECSSB
(a)90| WeslternDelpressio?Zone I{ EasilzernDe;I)ression'Zone | .
e — = Four drilling wells with continuous temperature logging data, namely ECSSB-4, ECSSB- 1ot Tomparar 6 IER——
e 19, WZ13-1-1, and YQ-1, were selected as reference for reliability verification of deep . . |
lH‘H H ‘ Foos # ‘ W ( ‘ . . . o . . . Figure 6. Estimated temperatures at different depths (1000 m-5000 m) Figure 7. Comparison between estimated and
L o Ly S temperature estimation. The results showed a high degree of fitting, indicating that in the ECSSB. measured temperature values in ECSSB.
Figure 5. (a) Thermal flow data of the WD and ED in the ECSSB. the deep temperature prediction results are reasonable.
(b) Frequency distribution of heat flow data in ECSSB. (c) - (d)
Frequency distribution of heat flow data in the WD and ED.
DISCUSSION CONCLUSION
The tectonic pattern of the ECSSB aligns with its east-west differential geothermal regime. (1) The ECSSB has a moderately high heat flow background. Specifically, the present geothermal
The retreat of the subducting Pacific Plate results in east-west differences in rifting activity within gradient of the basin ranges from 23.9 °C/km to 41.1 °C/km, with an average of 32.0 °C/km; the
the basin (Cukur et al., 2011; Lee et al., 2006). Therefore, the crustal thickness of the ECSSB is thick- seafloor heat flow ranges from 48 mW/m? to 85 mW/m?, with an average of 67 mW/m?. The ECSSB
er in the WD and thinner in the ED (Ding et al., 2018), which influences the geothermal regime of shares the same average heat flow with global continental shelf areas and China's land areas.
the basin.
It is evident that the tectonic evolution of the ECSSB controls the geothermal pattern. (2) The spatial distribution of geothermal energy in the ECSSB exhibits a NW-trending zonal
Besides, the basement topography and the radiogenic heat contribution by granitic base also ac- pattern, with significant lateral variations. Specifically, the average geothermal gradient in the
count for the localized heat flow anomalies. Western Depression is 30.7 °C/km, and the average heat flow is 65 mW/m?; in the Eastern Depres-

sion, the average geothermal gradient is 32.4 °C/km, and the average heat flow is 71 mW/m?2. From
west to east, the thermal state of the basin tends to gradually increase, consistent with the tecton-
ic deformation.
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(3) The geothermal pattern of the ECSSB is controlled by the basement pattern and tectonic evolu-
tion of the basin. With the subduction and retreat of the Pacific Plate, the rifting and magmatic ac-
tivity in the ECSSB have gradually become younger from west to east, and the crustal thickness has
gradually decreased as well. This tectonic process controls the overall thermal state of the ECSSB.

T el In addition, the radioactive heat contribution from the granite basement also contributes to local-
Figure 8. The change in thermal state of the ECSSB from NW to SE ; _ f . . Figure 10. The spatial correlation between the granite base- . .
direction. KD: Kunshan Depression, JSD: Jinshan Southern Depres- Elzgzgehzs'l;:?f:::tfe:;; :IZZ:I':’:Z:th:ot::e ment and the seafloor heat flow in the Lishui-Jiaojiang De- Ized heat ﬂ OW anoma I I€S.
sion, QD: Qiantang Depression, XD: Xihu Depression, HU: Hupijiao Okinawa Trough, adapted from Zhao et al. pression. Granite distribution modified from Wang et al.,
Uplift, YU: Yushan Uplift (2016). (2014).
Acknowledgements P—
oc ) »
This research is financially supported by NSFC project (grant No.42572395 ) . CNOOC (China) Limited Shanghai Branch and IHFC are thanked for providing heat flow data used in this work. cnooc
e #p IHFC
IUGG oooooooooooooooooo
REFERENCES

Cukur D, Horozal S, Lee G H, et al. Structural evolution of the northern East China Sea Shelf Basin interpreted from cross-section restoration[J]. Marine Geophysical Research, 2011, 32(3), 363-381. https://doi.org/10.1007/s11001-011-9114-4.

Ding W W, LiJ B, Wu Z C, et al. Late Mesozoic transition from Andean-type to Western Pacific-type of the East China continental margin—Is the East China Sea basement an allochthonous terrain?[J]. Geological Journal, 2018, 53(5), 1994-2002. https://doi.org/10.1002/gj.3029.
Lee G H, Kim B, Shin K S, et al. Geologic evolution and aspects of the petroleum geology of the northern East China Sea shelf basin[J]. Aapg Bull, 2006, 90(2), 237-260. https://doi.org/10.1306/08010505020.

Luan X W, Gao D Z, Yu P Z, et al. Thermal conductivity of Cenozoic strata in the East China Sea continental shelf region[J]. Oceanologia et Limnologia Sinica, 2002, 33(2), 151-159.

Luan XW, Zhao Y Y, Qin Y S, et al. Heat generation of the Cenozoic layer of East China Sea Shelf[J]. Acta Sedimentologica Sinica, 2003, 21(4), 634-639.

Wang Z S, Zhu W L, Chen CF, et al. Basement Lithology and Distribution of Lishui-Jiaojiang Cenozoic Sag in East China Sea[J]. Journal of Tongji University. Natural Science, 2014, 42(4), 636-644.

Zhao Z G, Wang P, Qi P, et al. Regional Background and Tectonic Evolution of East China Sea Basin[J]. Earth Science, 2016, 41(3), 546-554.



