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Reasons for abnormal thermal evolution of source rocks
in Upper Paleozoic, southern North China

Cheng Zhe', Xu Xuhui', Wang Rongxin®, Wu Minghui', Xin Lil?’

(L. SINOPE C Exploration & Produciion Research Institute, Beijing 100083, China; 2. Research I nstitute of
Petroleum Exp loration & Production, SIN OPEC Henan Oilfield Comp any, N anyang, Hehan 473132, China;

3. School of Petroleum Engineering, Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract: The Upper Paleozoic is widely distributed in southern North China with thick source rock and
high organic abundance, mainly Ilo— Illtype. Multiple stages of deformation during Indosinian, Yamr
shanian and Himalayan resulted in the differences in thermal evolution degree between source rocks,
which was the key factor for petroleum resource evaluation and exploration target identification in south-
ern North China. Based on thermal evolution characteristics of source rocks in the U pper Paleozoic of the
study area, the reasons for abnormal thermal evolution were found out, mainly hypozoic thermal meta
morphism. Crust uplift during M esozoic resulted in the south and north division of thermal evolution of
source rocks in the Upper Paleozoic. Magmatism ever since Mesozoic was the root cause for regional
higlr degree thermal evolution. Regional dynamometamorphism and gravitational sliding also helped
thermal evolution. Industrial petroleum resources in the Upper Paleozoic are mainly found around the
edge of high thermal evolution zone, such as Yichuan of Luoyang— Xiangcheng of Juling— Luyi- Shenq
iu of T anzhuang— Niqiuji- Yanji. They are the regions favorable for Upper Paleozoic petroleum explora-
tion in southern North China.
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Fig. 1 ,Contour map of the R, value in the Upper Paleozoic of southern North China
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Table 1 Data of the vitrinite reflectance in the Upper Paleozoic of

southern North China

Rol %
2.18~ 229 2.24 2
0.91~ 1. 89 1.55 3 —
2.44~ 7.0 4.31 6
2.12~ 9.0 4. 46 14
2.68 1
1.54 1 —
1.05~ 1.97 1. 49 13 —
1.45~ 2.30 1.95 16 -
1.05~ 2.54 2.17 42 —
2. 14~ 2.80 2. 46 16
— 0.79~ 1.55 1.05 3 —
0.72~ 1.05 0. 88 11
1.04~ 1. 16 1. 10 2
0. 60~ 0.74 0.67 2
0.63 1
0.65~ 0.73 0. 69 2
1. 16~ 1. 18 1.17 2
0.62~ 2.0 0.91 43 —
4.39~ 5.39 4.89 6
0.79 1
0.77 1
0.68~ 1.05 0. 86 3
1.17 1
84~ 1.41 1.07 3
0.71~ 6.78 2.72 70 —
1.94~ 3. 11 2.53 6 -
1.28~ 1. 54 1.41 4 —
0.70~ 1.75 0.98 13 -
1.42 1
0.20~ 130 0.58 3 —
0.85~ 1.59 1.18 5
0. 64~ 0.81 0.74 3
1.34~ 1.87 1. 60 3
0.57~ 7.8 1.91 71 —
0.69~ 0.83 0.76 2
1.74~ 2.28 2.01 2 —
2.19~ 2.64 2.33 8
0.63~ 1.83 1.20 6 -
1.79~ 7.41 2.67 52 —
2.45~ 6.78 3.54 13
0. 68~ 0.82 0.75 7
0.75~ 0.78 0.76 2
0.78~ 0.93 0.85 3 —
0.43~ 0.58 0.53 26
0.75~ 0.85 0. 80 2
0.60~ 1.36 0. 84 36 —
0.54~ 0.79 0.62 4
0.65~ 0.74 0.72 14
0. 0.73 0. 66 29
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Table 2 Comparison of R, and CIS for the I ; coal, mudstone and carbargilite
in Luzhuang coal mine, Gongyi city, southern North China

CIS/ (° A) Ro/ % CIS  /(°AM) Ro/ %
(1, ) 0.52 4.402 > 0.42( ) <2.0
(I ) 453 0. 42~ 0. 25( ) 2.0~ 4.0
0.53 4.941 <0.25( ) > 4.0

4. 886
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