5566 % 4 11 M HoOoBR O O ¥ R Vol. 66, No. 11

2023 4F 11 A CHINESE JOURNAL OF GEOPHYSICS Nov. ,2023
REEA, WA, ZEPHEE. 2023, WRIRERMIFERIM R AR T F R B R AT 5. HERY %, 66(11) :4625-4638 , doi:

10. 6038/¢jg2022Q0498.
Xiong Y J, Qiu N S, Li D, et al. 2023. Thermal history of the Ordovician in the Tazhong uplift under the constraint of
carbonate clumped isotope. Chinese J. Geophys. (in Chinese).66(11):4625-4638,doi:10. 6038/cjg2022Q0498.

MR FAKREMEARTEPEERERRGE
BB HHEN, A, 0, A

1R EAMRFEACEO MR FESEMNERESLRE, L 102249
2 E AR A AL MR 2 Be, AT 102249

FEE DR Eh MR [F) A R 2 30T 4F 2K X4 Y — o BY o IR AR A S0 A e 1 B R R A DU AR B = R T AR Y
PR X T TR A AR s W R B T R S AR SRR T B v b X BB R G R R B S IBGE R L ) — B O LA
TN T % vl e gk 19 s T R ) 57 % I (T, ) G AL A2 L OF 495 5 25 280 B 0 R I 5 8 2 0 T 8% vl A ) A )
s B R R AR B R 2 B A SRR BB H 60~70 mW + m FEEE 40~50 mW e m *, ZEHLH
TR B AR & AR = 2 60~70 mW » m 2L BILES A S, AL B RE A B0 LU ) 15 32 Kk B S e
O EB R RV 1L 3 TE A 48 e T 3 A B 160~ 170 °C B 180~190 “C 51 85 o p 2 R 2 3, b AR
B B A R fe i 130~ 140 °C. BV SR U, Bk TR #h [ 7% 7] 67 3 7 A4 50 U i 98 B TR AL TR R B B, Kok
AT E R T, S0 PR R DL R B T o E — 20 5 3, P A ) oz 38t g A A sk U BF 58 T 7 2
PPN PR

KR MFEREAE: R RIS A iRk

doi:10. 6038/ cjg2022Q0498 FESES P3l4 Y Fs B HA 2022-06-25, 2022-10-02 Wi i i

Thermal history of the Ordovician in the Tazhong uplift under

the constraint of carbonate clumped isotope
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Abstract Carbonate clumped isotope is a new type of geologic thermometer that has developed in
recent years. It can effectively solve the problem that the carbonate sedimentary basins lack
commonly used geologic thermometer. Therefore, it takes an important part in the thermal
history reconstruction of sedimentary basins. This paper collects the drill cores of Ordovician
carbonate rocks in the Tazhong uplift. The thermal evolution paths of the carbonate clumped
isotope temperature (T, ) in the Tazhong uplift are simulated using the first order rate approximation
model, and the thermal history of the Tazhong uplift is constrained by the carbonate clumped isotope
as well as the equivalent vitrinite reflectance. From this study, it shows that the heat flow in the
2

Tazhong uplift has generally decreased from 60~70 mW * m * in the Ordovician to 40~50 mW ¢ m ? in
the present. During the Permian, the heat flow peaked briefly to 60~70 mW « m > due to the
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intrusion of igneous rocks. According to the simulation, the Lower Ordovician in the northern

slope belt and the Middle Ordovician in the buried hill structural belt reached the temperature

peaks at 160~170 C and 180~190 “C in the Permian, respectively. While the southern margin

of Tazhong uplift only reached the temperature peak at 130~140 “C in the Mesozoic or the present. All

of these simulation results reveal that the northern slope belt and the buried hill belt have been

significantly affected by the intrusion of igneous rocks, but the southern margin of Tazhong

uplift. In general, the research of carbonate clumped isotopes in the field of thermal history is

still in an exploratory stage, and it is expected to be further improved in terms of carbonate

clumped isotopic rearrangement laws, T, influencing factors and model theory in the future. The

application of carbonate clumped isotope will have an increasingly significant impact in the field of

thermal history research.
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Fig. 1 Structural location and sampling point distribution in the Tazhong uplift
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Fig. 2 Sample specimen and experimental results of pretreatment

(a) TZ162-15 dolomite sample specimen; (b) TZ162-15 thin slice under single polarizer; (¢) TZ162-15 X-ray diffraction pattern;

(d) TZ162- 15 thin slice under cathodolumine scence microscope (NL).
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Table 1 Experimental test data of carbonate clumped in the Tazhong uplift

TZ162-1 O3 4330 WA 3 1.52 —5.72 116 0.527 96.5 11. 66
TZ162-2 O3 4705. 1 &= 3 0. 89 —4.77 120 0.541 88. 4 12.63
TZ162-3 O; 5086. 7 M=% 3 —1.81 —7.83 135 0.487 123.1 9.51
TZ162-4 (o) 5253.3 KA 3 —2.06 —7.3 137 0.513 105. 2 10. 05
TZ162-5 O 5599. 2 R 3 —2.04 —5.35 143 0.521 100. 2 12.04
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TZ24-2 O3 4683. 7 V3 3 1.56 —6.23 133 0.519 101. 4 11.14
TZ27-1 Os 3776.9 M=% 3 2.51 —5.41 120 0.549 84.0 11.98
TZ27-2 O3 4108 Had 3 2.51 —4. 46 123 0.557 79.8 12. 94
TZ27-3 03 4572.7 HZ=% 3 2.52 —3.66 127 0.535 91.9 13.76
TZ35-1 Os 5619. 8 V33 3 1. 44 —4.87 114 0.562 77.2 12.53
TZ35-2 O 5774 Mz 3 2.41 —4.66 118 0. 594 62.0 12.74
TZ35-3 O 5997 R 3 —1.79 —7.07 125 0.498 115.2 10. 29
TZ49-1 O 6134 S 3 2.38 —6.24 135 0.51 107. 1 11.13
TZ49-2 O1 6342 R 4 0.4 —6.99 143 0.503 111.8 10. 37
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Fig. 3 Distribution of carbon and oxygen isotopes

in the Tazhong uplift
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Fig. 6 The simulated evolution results of the typical single well carbonate clumped isotope T, . in the Tazhong uplift
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Fig. 7 Burial history and thermal history reconstruction of typical wells in the Tazhong uplift
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Fig.8 Heat flow reconstruction of typical wells in Tazhong uplift
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