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Abstract The characteristics of present-day heat flow and lithospheric thermal structure, which
are the comprehensive reflections of lithospheric tectono-thermal evolution and constraints of
thermal history reconstruction, are very important for basin dynamics research and hydrocarbon
resource assessment in sedimentary basins. We report 11 newly measured high-quality terrestrial
heat flow data based on systematical well-logging temperature data in 102 new boreholes, oil-

testing temperature data in over 400 new boreholes and detailed thermal conductivity testing using
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optical scanning method of 187 representative samples in 15 wells. The results show that the
present-day geothermal gradient varies from 11. 6 to 27. 6 'C/km with a mean of 21. 3+£3. 7 'C/km,
while the heat flow ranges from 23. 4 to 56. 1 mW/m’ with an average of 42. 5+7.4 mW/m’. The
Junggar basin appears to be a cool basin in terms of its thermal regime. As the same as
geothermal gradient, the distribution pattern of heat flow is controlled by basement structure and
shows the following characteristics. (1) Relatively high heat flow values over 45 mW/m® are
confined to the Eastern Uplift and the Luliang Uplift. (2) The Wulungu Depression, Central
Depression and Western Uplift are characterized by low heat flow values about 40~43 mW/m®.
(3) The lowest heat flow (33.9 mW/m?*) occurs in the Southern Depression. The terrestrial heat
flow consists of crust heat flow varying from 18. 8 to 26. 0 mW/m’ and mantle heat flow varying
from 16.5 to 23.7 mW/m*. The Junggar basin is typical of ‘cold crust and cold mantle’ thermal
structure, with the ratio of crust heat flow and mantle heat flow ranging from 0. 79 to 1. 58. The
mantle heat flow values are consistent with the fluctuation of Moho surface, that is, uplift zone

has higher mantle heat flow than the sag zone.
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x1 EBERAMABELASEZHER
Table 1 Thermal conductivity data of different lithology

in Junggar Basin

x2 HEBERIMWEARISEH
Table 2 Thermal conductivity data of different formation

in Junggar Basin
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Table 3 Data of new heat flow in Junggar Basin

) b I PG R PO
A= W= R&/E 4 /N T3 I Bt /m )
G/(C/km) #¥%Z%K (W/(m-K)) (mW/m?)

36 Hih 15 86°28'34" 45°43'38" 100~2680 23. 85 0.999 1. 878 44,8
37 PE 5 092 88°32'33" 44°14'15" 160~1860 21.28 0.999 1. 840 39.2
38 19 88°34'19" 44°14'15" 1375~1445 20. 69 0.991 2.231 46. 2
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41 a1 86°0'60" 44°10"41" 1000~2200 15. 41 0.991 2.077 32.0
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44 % 504 88°9'39" 44°58'55" 1200~2550 23. 80 0.998 2. 000 47.6
45 W AT 88°0'25" 44°51'19" 1500~2600 20. 26 1. 000 1. 837 37.2
46 % 45 88°10'37" 44°58'54" 1200~2400 25.31 0.999 1. 991 50. 4
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Fig. 6 Distribution pattern of present-day heat flow in Junggar Basin
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Table S The crustal heat production model and parameter in Junggar Basin
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Fig. 7 The crustal structure, heat production model and thermal structure of Eastern Uplift (a) and

Southern Depression (b) in Junggar Basin (The crustal structure is from Shao et al**’, )
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