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Abstract The (U-Th)/He thermochronometry of apatite or zircon has been used as a new
technique to study the structural uplift and thermal history of sedimentary basins in recent years.
Based on the tested apatite and zircon He ages data from drilling wells samples, an evolution

model of apatite He ages with depth and/or temperature is built, which illustrates that the He
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closure temperature in apatite is about 85C in the Tarim basin. However, the zircon He ages

reveals that these samples hadn't undergone its higher closure temperature. The thermal history
since Ordovician in Well KQ1 has been modeled by using the He ages, AFT and R, data. The

modeling result shows that the thermal gradient was about 35.5°C /km in the end of Ordovician,

and 33. 3~34.5C /km during the period of Silurian to Devonian, and it decreased to 27. 6 C /km

in the end of Cretaceous. Therefore, the (U-Th)/He ages may provide a newly tool to rebuilt the

thermal history of sedimentary basins, especially to the Low Paleozoic carbonate stratum in

Tarim basin which is lack of normal thermal indicators.
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Fig. 1 Sketch map of structural units in the Tarim Basin and sampling well locations
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Table 1 The tested (U-Th)/He ages of apatite samples in the Tarim Basin

G52 J=0a Z(m) Th/U (atomic)  mass (pg) U(X107%)  Th(X107%)  Sm(X107%) ZIE4E# (Ma)
Shil-1 . 1825 0. 31 3.49 28. 88 8.83 117. 22 32.3240.62*
Shi1-3 T 2946 0.59 4. 50 23.76 13. 60 207. 80 99.69+1.79
Shi1-4 T 3311 4.15 2.15 22.62 91.45 185.74 42.1140. 62
Sh1-9 C 4563.5 0. 98 1.94 71. 44 67.94 105. 03 1.06+0. 06
Sh1-10 S 4583.5 1.62 2.16 24.01 37.83 106.73 10. 83+0. 26
Sh1-12 S 4961 1.43 1. 39 7.21 10.07 138.03 0.1940.41
Shl-14 S 5331.1 6.32 6.98 5.11 31.51 182. 48 0.5340.06
Z2-1 K 2085 0. 54 4.82 11.23 5. 87 149. 82 21.0840.42~
72-2 T 2553 0.37 4.15 73.54 26.72 2.65 213.56+6.17
72-3 T 2963 0.51 3.37 100. 02 49. 26 153.42 106.37+2.1
72-6 P 3972 1.12 1. 39 249. 44 272.51 354.03 4.52+0.09
72-8 D 4804 4. 00 4.68 8. 16 31. 85 34.17 0.7540.16
72-9 S 4962 2.10 2.45 21.55 44,04 51.78 0.39+0.17
72-10 S 5138 3.16 1. 55 27. 20 83. 82 225. 85 0.9240. 20
72-12 O 5462 20.45 3.67 9.03 180. 09 253.33 0.3340.07
Z11-4 C 4181. 56 0. 90 1. 28 134. 40 117.31 587.72 0.1040.03
Z11-5 D 4351.5 0.92 6. 80 26.03 23.45 77.76 0.0840.03
Z11-7 S 4701. 2 1.24 0. 96 62.47 75.36 1006. 12 0.7740.11
Z11-8 S 4922 5.10 1. 30 20.99 104. 34 154. 06 0.4140.25
Z11-10 S 5091 18. 35 1.97 14.08 251. 84 439.02 0.2340.10
KQl-1 S 2402. 1 3.59 20. 38 11.61 40. 66 97.38 94.60+1.43
KQ1-2 S 2593.8 8. 26 3. 40 2.86 23.03 108. 86 23.7440. 62
KQl1-5 S 3201.5 3.91 5.29 9.96 37.95 274.19 46.5740.73
KQ1-7 O 4554. 5 0. 87 2.11 28.09 23.76 967. 54 2.64+0.09
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F2 BEAZMHEA(U-Th)/He £&ENRXER
Table 2 The tested (U-Th)/He ages of zircon samples in the Tarim Basin

FE = =X 1A Z(m) Th/U (atomic) mass (pg) U(X106) Th(X10°) A2 1E 4 iy (Ma)
Shil-1 E 1825 0.51 8.05 307.12 153.72 132.7942.72
Shi1-2 K 2642 0. 60 2.93 560. 10 329.42 223.07+5.51
Sh1-3 T 2946 0.48 7.53 194. 70 91.99 253.71+6.29
Shl-4 T 3311.5 0. 25 2.07 998. 82 242. 20 10.16+0. 27
Sh1-6 P 3509. 5 0.52 5.96 194. 09 97.49 304.55+7.57
Sh1-7 C 4104. 4 0. 37 8. 36 610.67 218. 89 274.79+6.97
Sh1-9 C 4563. 5 1.56 5.59 154. 34 234.12 423.71+9.99
Shi1-11 S 4773.1 0. 84 6.67 102. 52 84.40 394.02+7.48
Sh1l-12 S 4961 0.95 7.35 73.17 67.95 417.06+7.52
Sh1-13 S 5261.5 1. 01 2.60 217.34 214. 64 380.83+6.73
Sh1-15 S 5410 0.59 7.54 304. 37 175.74 420.81+7.70
Sh8-1 N 2877.1 0.52 9.25 69.61 35. 60 261.71+9.11
Sh8-3 T 4313 0. 95 5. 86 163. 89 152. 38 261.98+6.21
Sh8-4 P 4501 0. 64 12.22 106. 86 66. 70 284.23+6.94
Sh8-6 P 5210 0.53 5.21 262.76 134. 65 305.36+7.62
Sh8-7 C 5480 1.37 11.74 136. 90 183. 11 423.98+10.03
Sh8-9 D 5701 0.52 1.76 326.53 165.15 403.23%+9.76
Sh8-10 S 6060 1. 06 4. 30 709. 35 734.68 95.3142.05
Sh8-11 S 6130 0. 69 2.76 445,77 299.03 216.33+5.08
Sh8-13 S 6404 0. 86 3.47 329. 37 275.02 335.41+7.64
Sh8-14 O 6452 1.10 7.75 60.09 64.69 469.86+13.51
KQl-1 S 2402.1 0.73 1.91 281.19 200. 51 398.05+11.58
KQl-2 S 2593.8 2.95 7.93 34.12 98.01 408.93+7.25
KQ1-3 S 2799 0. 68 4.59 74.32 49.42 547.48+12.18
KQ1l-4 S 2956. 5 0.69 2.17 189. 44 127.59 529.94+12. 89
KQl-5 S 3201.5 0.57 2.40 160. 10 89. 36 422.534+10. 33
KQ1-6 O 4133.5 0. 69 2.84 295.73 198. 37 403.72%+9.79
KQ1-7 O 4554.5 0. 69 2.05 284.05 191. 68 378.99+9. 14
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Fig. 2 The relationship between apatite He ages

and depth and temperature in the Tarim Basin
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The relationship between zircon He ages and depth and temperature in the Tarim Basin

The dashed lines are stratigraphic ages of samples
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Fig.4 The evolution relation of different thermal indicators in the Well KQ1 of Tarim Basin

(The dashed lines are stratigraphic ages of samples)
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Fig. 5 The burial history of Well KQ1 and samples

(The dashed lines are burial history of samples)
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Fig. 6

The thermal history of sample KQ1-1(2402. Im, S) in the Well KQ1

100 thermal paths were tried by using the Monte Carlo inverse modeling method and the thick line is the "best" temperature path.

(a) Apatite Helium Diffusional Profile; (b) Zircon Helium Diffusional Profile; (¢) Apatite fission track ages;

(d) Apatite fission track length distribution.
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Fig. 7 The thermal history of sample KQ1-6(4133m, O) in the Well KQ1

(a) 100 Thermal paths were tried by using the Monte Carlo inverse modeling method and the thick line

is the "best" temperature path; (b) Zircon Helium Diffusional Profile.
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