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Abstract

The Dongpu sag is an important generation hydrocarbon area of tectonic units in the Linqing de-
pression of the Bohai Bay Basin, which has the greatest potential for oil and gas exploration. The
Qianliyuan sub-sag is the main area of increasing oil and gas reserves in the Dongpu sag. In order
to reveal the thermal history and source rock thermal evolution history, the thermal history of the
Qianliyuan sub-sag was reconstructed based on vitrinite reflectance data from 5 typical wells. The
results show that Qianliyuan sub-sag has experienced two phases of rifting, and the geothermal
gradient reached twice high peaks during the early stage of the Shahejie Formation depositional
period (39°C/km - 48°C/km) and the late stage of the Dongying Formation depositional period
(38°C/km - 40°C/km). Moreover, based on the thermal history results, combined with the sedi-
mentary and tectonic histories and source rock geochemical data, six sets of source rocks maturity
history of 5 typical wells were simulated in the Qianliyuan sag. The results reveal that source rock
thermal evolution is controlled by the paleo geothermal fields of the Dongying Formation deposi-
tional period in the Qianliyuan sag. The maturity of 6 sets of source rocks reached a maximum at
the late stage of the Dongying Formation depositional period. This work will provide reference for
deep oil and gas exploration in the Qianliyuan area.
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Figure 1. Tectonic division of the Qianliyuan sub-sag
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Figure 2. Stratigraphic column map of the Dongpu sag
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Figure 3. Vitrinite reflectance (R,) data versus depth in the Qianliyuan
sub-sag (R, data shown in the Table 1)
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Table 1. Vitrinite reflectance (R,) data of the Qianliyuan sub-sag

= 1 BIREERRRE RS RS R

5 H5 TRBE(m) Ro(%) %5 Fine) IRBE(m) Ro(%) 5 W TRBE(m) Ro(%)
1 R 4 3569.1 1.06 41 3 146 3838.5 0.75 83 #i% 2 4710 1.118
2 IR 4 3570 0.89 42 HiZ 2 2460 0.505 84 B 2 4764 1.756
3 R 4 3665 0.96 43 Hi% 2 2516 0.698 85 BiZ2 4968 2.076
4 PR 4 3668.75 0.94 44 #i% 2 2750 0.787 86 #i% 2 4990 1.493
5 R 4 3710 0.68 45 Hi% 2 2840 0.928 87 IR 7 2450 0.49
6 R 4 3894.77 0.86 46 Hi% 2 3162 0.904 88 IR 7 2540 0.58
7 R 4 3991.95 0.99 47 HIEY) 3260 0.904 89 R 7 2705 0.74
8 R 4 4085.8 1 48 Hi% 2 3358 0.831 90 IR 7 2920 0.79
9 R 4 4307.53 1.11 49 Hi% 2 3420 0.852 91 R 7 3069 0.72
10 PR 4 4310.4 1.24 50 Hi% 2 3452 0.641 92 R 7 3325 0.9
11 BEIX 4 4534.6 1.81 51 w2 3490 0.904 93 IR 7 3511 1.14
12 BR 4 4667 1.44 52 Bi% 2 3536 0.798 94 R 7 3515 1.01
13 BE 4 4677 1.51 53 Hi% 2 3608 0.752 95 R 7 3546 0.58
14 BR 4 49215 2.16 54 A% 2 3680 0.923 96 R 7 3556 0.68
15 BR 4 4997.5 2.37 55 A% 2 3732 1.072 97 R 7 3560 1.08
16 BE 4 5002.3 2.59 56 Hi% 2 3780 1.122 98 R 7 3561 0.96
17 IR 4 5109 2.34 57 Hi% 2 3862 1.011 99 R 7 3570 0.96
18 IR 4 5193.5 2.45 58 Hi% 2 3865.69 1.039 100 R 7 3573 0.9
19 R 4 5194.5 2.42 59 Y] 3924 0.996 101 R 7 3575 0.8
20 IR 4 5287 2.38 60 Hi% 2 3968.82 1.115 102 IR 7 3587 0.74
21 IR 12 3272 0.9 61 Hi% 2 4080.9 1.149 103 IR 7 3587.3 1.64
22 R 12 3301 0.98 62 Hi% 2 4100 1.141 104 WER 7 3594 1.14
23 R 12 3856 0.98 63 Wiz 2 41205 1.211 105 R T 3603 111
24 R 12 4036 1.16 66 Bi% 2 4124 0.991 106 R 7 3681.7 1.43
25 BEE 12 4067 0.93 67 HIEY) 4197 1.072 107 R 7 3708.1 1.54
26 IR 12 4150 1.01 68 i 2 4199.45 1.268 108 IR 7 3711 1.06
27 R 12 43545 1.23 69 % 2 4273.83 1.437 109 R 7 3715 1.11
28 R 12 4463.5 1.44 70 HEY) 4285 1.118 110 R 7 4011 1.81
29 R 12 4558 1.34 71 s 2 4328 1.043 111 R 7 4019 1.75
30 R 12 4632 1.35 72 % 2 4380 1.093 112 R 7 4046 1.86
31 BeE 12 4831 1.52 73 Y] 4385.03 1.416 113 R 7 4047 1.86
32 146 2459 0.47 74 Hi% 2 4470 1.19 114 R 7 4147 1.7
33 I 146 2562 0.56 75 Hi% 2 4515 1.036 115 R 7 4148 1.64
34 146 2670 0.68 76 #i% 2 4519.82 1.649 116 R 7 4153 1.68
35 3 146 2728 0.72 77 HiZ 2 4520 0.798 117 IR 7 4156 1.17
36 I 146 2793.5 0.67 78 Hi% 2 4520.52 2.076 118 IR 7 4158 1.86
37 146 2829.5 0.67 79 Hi% 2 4523.69 1.986 119 R 7 4159.3 1.43
38 146 2875 0.69 80 Hiz 2 4524.82 1.969 120 R T 4165 1.92
39 146 2912 0.69 81 Bi% 2 4526.82 2.076 121 R 7 4166.1 1.65
40 146 3590 0.72 82 7% 2 4527.3 2.025 122 R 7 4183.4 1.86
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Figure 4. The burial and thermal histories of well Qiancan2
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Table 2. Simulation results of geothermal gradient of the typical well in the Qianliyuan sub-sag
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Figure 5. Source rock maturation history of the typical wells in the Quanliyuan sub-sag
5. AR EERARBHIRIRERAEELLE

VI AL —SE
(b) y
~_ V ~ ~C ~
o~ Ny, 7 AT
"\,,\/"\, [ Y ’_\/ﬁr\ ~ o ~
~ o
. — - — — T —
- //:_-— ''''' ~—~ *\
— - - _

Figure 6. Qianliyuan sub-sag in Cenozoic extensional tectonic pattern (According to Hui Su,
et al., 2006)
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