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Abstract: Study of geothermal regime of sedimentary basin is not only vital for understanding the formation and evolution of the
basin, but also is of significance for oil and gas generation and preservation in the basin. Temperature data from about 120 ex-
ploration wells and measured values of thermal conductivity of 296 rock samples from Tarim basin are used to calculate the
present-day geothermal gradient, subsurface formation temperature at the depths of 1 000—5 000 m and the top of source rocks
concerned, respectively. The results show that thermal regime of the area is relatively lower with an average geothermal gradi-
ent of 23. 3 C/km and heat flow of 47. 3 mW/m’; suggesting that the Permian intensive magmatism in the Tarim basin has no
obvious effect on the present-day temperature field. The general pattern of subsurface temperature distribution at different
depths is similar to that of the geothermal gradient and heat flow and is featured by higher parameters in the uplift areas and
lower ones in the depressions, indicating the influence of base topography configuration on the temperature field. The source
rocks of the Bachu Formation, Kalashayi Formation and Lianglitage Formation in the area are predicted to be within favorable
hydrocarbon preservation condition now, while the middle and lower Cambrian source rocks are in the Bachu uplift, northwest-

ern Katake uplift and eastern Guchengxu uplift areas, and the unfavorable preservation condition is inferred in other left region.
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Particularly, it is found that the discovered oil and gas fields are usually accompanied by anomalous high temperature, and the
upward migration and accumulation of hot fluid below is speculated to explain this perfect coincidence. The finding of tempera-
ture pattern and distribution of oil and gas field can provide some insights for future exploration,
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Fig. 1 Tectonic sketch showing subdivision of the central uplift area in Tarim basin



647

1.2

4
0N
2 -
,1995; ,2005) , -
g 4L
220 g 4 o
B 7
120 660 o M4 B i
& 7 I B R
’ = Y A0 I 34
6 ]
. |[|4
) — M2
ER3
g -- 562
1 0 80 120 160 200
T(°C)
2
( Fig. 2 Relationship between temperature data of different
) types and depth in the central uplift area
(1)
1. 1 . ZQ 20 m,
T, 12 C( ,2003). Z
T,
’ b ~ Tﬁ To
’ G = 7—27, " (D
« 2. ,
« 2, T=GXZ+T,, (2)
.G (C/km);Z
(km); T, ;T Z
, . ’ 1 000~
120 660 5000 m
1.3
€] )
2). 76 ( )
1995; ,2005) , 220
C D.



648 I 35
1
Table 1 Compilation of thermal conductivity of rocks in the central uplift area
+ (W/m « K) + (W/m « K)
N * 31 1. 77840. 372 C 27 2.246%0. 528
N * 55 1. 680+0. 618 C 2 2.31140. 713
E * 17 1. 883+40. 447 C 1 3. 832
E * 41 1. 96140. 522 D 1 2.721
K 2 2.2297%0. 088 D 9 3.01540. 626
K * 45 1. 565+0. 662 S 17 2.21240. 356
T * 14 1. 93440. 481 S 27 3.05140. 563
T 3 1.41140. 54 S 2 2.04240. 763
T 2 3.01340. 283 S 1 1.572
P 1. 958+0. 520 O 9 2.41040. 687
P 14 1. 880=+0. 548 O 1 4. 911
P 1 2.173 O 61 2.797%+0.771
P 3 1. 018+0. 135 O 14 3.53240. 817
P 1 1. 780 S 4 4.199+0. 061
P 1 1.471 S 2 3. 744741, 044
P 2 1. 34440. 074 S 21 4,031%0. 464
C 38 2.18340. 454 Z 3 2.21540. 190
C 19 2.53340.727 Z 2 2.21540. 060
. s ,Q ( ) (mW/m?);k
(W/m -« K);dT/dZ (C/km);
TCS
) 0.2~25.0W/m * K, 3
3%, Popov et al. (1999).
4 ’
b b
b
5 km (geometric mean) ,
(Woodside and Messmer, )
1961a, 1961b); N
’ b
’ ’ Bullard(1939) (thermal resistance meth-
( -1995)., od) Bullard
b
’ 5
b
b b
1.4
b
b
2.1
dT ’
Q —_— k > (3) o,
dz 17. 0 ~29. 3 C/km,
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Fig. 3 Present-day geotemperature gradient contour map in the central uplift of the Tarim basin
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Fig. 4 Contour map of subsurface temperature at 1 000 m (a) and 5 000 m (b) depth in the central uplift area

5 (a) (b) ( : )
Fig. 5 Contour map of subsurface temperature on the top surface of the Kalashayi Formation (a) and the Lianglitage Formation (b)
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Fig. 6 Contour map of subsurface temperature on the top surface of the Middle Cambrian (a) and the Lower Cambrian (b)
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Table 2 Newly retrieved heat flow data in the central uplift area of the Tarim basin

('C/km) ,
(m) - (W/m « K) (mW/m?)
1 2 78°03'16" 39°26'21" 100~2 550 23.540. 57 0. 999 1. 841 43.3
2 3 78°02'50"  39°26'38” 100~2 350 21.8+1.17 0. 997 1. 981 43.2
3 2 82°14'45" 38°35'51" 300~4 900 19.8+1.17 0. 999 2. 000 39.6
4 4 84°22'47" 38°37'14" 1 900~6 080 20.241.55 0.998 2.773 56. 0
5 1 83°55'41" 38°48'39"  5000~6 370 16. 6+0. 36 0. 999 3.798 63.0

7 ( :mW/m?)

Fig. 7 Contour map of terrestrial heat flow in the central uplift area of the Tarim basin
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