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Abstract: This paper is the result of oil—gas geological survey engineering.

[Objective] The tectono—thermal history of the Cretaceous fault basins in the Songliao peripheral area had not been well explored.
The Xiushui Basin is a new exploration area with high hydrocarbon potential in the southern part of the Songliao peripheral area. The
reconstruction of the burial and thermal history of the Xiushui Basin has become an important issue for hydrocarbon exploration in
this area. [Methods] Based on five samples from Well LFD1 in the Xiushui Basin, burial and thermal history as well as hydrocarbon
source rock evolution history of the Xiushui Basin were studied using apatite fission track methods. [Results] The Xiushui Basin
reached its maximum burial depth in the late Early Cretaceous, and then uplift continued and denudated about 2000 m. The terrestrial
heat flow value increased linearly with time during the initial subsidence period, reaching the maximum value of about 100.5 mW/m?
at ~120 Ma, and then experienced a three—stage cooling process, i.e., rapid cooling, then slow cooling, and finally rapid cooling. The
heat flow pattern is similar to and comparable with the adjacent Zhangqiang Depression and the Songliao Basin. [Conclusions] The
reconstruction results of the burial and thermal history of Well LFD1 indicate that the hydrocarbon source rocks of the third member
of the Yixian Formation entered the oil generation window at ~90 Ma, and thereafter, due to the uplift and cooling of the formation,

the thermal evolution of the source rock ceased, thus remain unchanged to date.

Key words: burial history; thermal history; apatite fission track; Xiushui Basin; southern Songliao Basin; oil—gas geological survey
enginnering

Highlights: (1) Burial and thermal history as well as hydrocarbon source rock evolution history of the Xiushui basin were studied
using apatite fission track methods for the first time, which lays a foundation for further oil and gas exploration; (2) The regional
paleothermal flow shows a trend which the Songliao basin is the highest and gradually decreases to the south, and the reasons for this
trend are discussed.
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Table 1 Apatite fission track analysis results of samples from the Xiushui Basin

R REm 2L Hik N N,  pJ(10%cm?) 280/10° P(?)%  Cage/Ma Lipm N,
LFDI1-103 103 Ky WA 25 109 1.04 5.58 +£2.06 75 41.9+4.1
LFD1-168 168 Ky BRAE 29 364 1.78 434+1.02 56 86.3+4.8 128802 114
LFD1-365 365 Ky #&E 27 108 1.81 5.04+3.56 99 85.9£8.9 12.5+0.9 77
LFD1-1001 1001 K,* FEbE 29 177 291 5.42+2.48 78 118.9+9.4
LFDI1-1762 1762 Ky' ZihA 28 54 0.58 4.11+0.94 100 31.0£4.3

VE: AR NABREG NTHEN B KRR p 8 BRI ERE; C age AFEMBIRMAER ChIEIERD « LANER

IR N oADK AR 25
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Fig.2 Histograms showing the distributions of single grain
apatite fission—track ages
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AR A, 181 Hh 3R 37 1) L RS AEL I (7] 32 50 AR 1)
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Fig.3 Histograms showing the distributions of single grain confined apatite fission-track lengths
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B 1500~168 m Ky #B 4318 iy, R AR R JC ot i
JLHEA 70~125°C, -5 75 7K A bR G - 351 b
TR Z/DFE 4°C/100 m L F

FHELHE Y&, LFD1-103 (VR B 103 m) 94 4
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B b2 DOBE 19— A 2 PR, 2R T R R %
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5.2 BB E ST
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B 1 T0EE RE § LFDI-168, 7 5 4 i 7K )&
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R EE 29k 168 m, H L AT LIS 4 2 )5, 75K
N Iy B AR T A, M2 AR TR kR == D
161582 m UL |

A PR b 1 YR BefROIe A A i 25,
P ML S HE 2 Mo Ve 7 7 P 22 550 us/m, W AT A5
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FRRNIT 75 1 L ZH D0 B TO0R ) ok L L 24 Ry
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FEAR B, FK A R SR Sk 41 LUS TR
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5.3 SR LR
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Fig.5 Thermal history modeling results and histograms of measured and model-generated confined
apatite fission track length distributions
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