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Abstract: The Kongxi slope area in the Huanghua depression has experienced multi-stage tectonic
movements, the Upper Paleozoic coal measure source rocks have generated and discharged hydrocarbons
several times, and the Ordovician reservoir has been charged with oil and gas for two stages, which has
great potential of oil and gas resources. Aiming at the problem of unclear understanding of accumulation
process and model in this area through three-dimensional seismic interpretation, logging data analysis,
core observation, thin section identification, fluid inclusion thermometry, gas chromatography analysis
and other methods, combined with the burial history-hydrocarbon generation history simulation, based
on the tectonic evolution process in Kongxi slope area, the reservoir characteristics, accumulation
process and model of the Ordovician carbonate reservoir in Lower Paleozoic are studied comprehensively.
The results show that: The reservoir space is divided into porosity type and fracture type, of which
multi-stage semi-filled fractures are the main type of reservoir space. The Caledonian movement led to
the large-scale uplift of North China, and the Ordovician karst reservoirs were formed by long-term
differential denudation. Hydrocarbon generation was widespread in Kongxi slope area in the Early-
Middle Triassic, and the oil and gas entered the Ordovician karst reservoirs downward, and the ancient
oil and gas reservoirs were formed. The thrusting belt with high west and low east was formed under the
action of tectonic stress in the Late Early-Middle Jurassic. The ancient oil reservoirs were adjusted to the
higher part of structure, and the crude oil was destroyed by water washing and oxidation, etc. In the
Early Paleogene, Kongxi area generally received sediment, and the terrain reversed in the Eocene. The
thrust belt was deeply buried, and the coal measure source rock in the deep depression area generated
secondary hydrocarbon, and oil and gas entered the Ordovician reservoirs through thrust faults and
fractures. The top and side strata of the Ordovician reservoir in the thrust belt are mainly mudstone,
which has good sealing conditions for oil and gas to gather into the reservoir, In the high part and raised
areas of the slope area where the cap layer and the lateral sealing layer are unfavorable, oil and gas are
difficult to be preserved, resulting in oil and gas gathering in the lower part and water gathering in the
higher part.
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Fig.1

Structure and well location map of Kongxi slope area
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Fig.2 Characteristics of seismic profile in Kongxi slope area
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Fig.3 Typical fractures and solution pores in cores and thin sections of carbonate reservoir in Kongxi slope area
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Fig.5 Gas chromatogram of the crude oil from Kongxi slope area
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Fig.6 Fluorescence characteristics of the crude oil inclusions in Ordovician reservoirs in Kongxi slope area
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Fig.7 Occurrence characteristics of bitumen in fractures and inclusions of Ordovician reservoir in Kongxi slope area
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Fig.9 Contact relationship model between Ordovician Fengfeng Formation and overlying coal measure strata in Dagang

exploration area
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Table 1 Statistics of sand-stratum ratio of the Upper

Paleozoic in Kongxi slope area

/m

305~867 0.13
792 0.23
812 0.21
a. ;b. 4 ;C. 71 o
12 - -
Fig.12 Burial history, heat history and hydrocarbon o 1 .3272.10 msb. 6 .2720.30 m.

generation history of Upper Paleozoic in Kongxi slope 13

area

Fig.13  Histogram of uniform temperature distribution of

2 s 2 brine inclusions in calcite in Kongxi slope area

o 3.2.4
, C 10 ,



368 ( ) 53
[25]
14 4 7 SE
Fig.14 SE-trending reservoir profiles across Well Konggu 4 and Well Konggu 7 in Kongxi slope area
o 1 , . ,
s s o s
o 4 7
N , , °
3.3.3
° s N
3.3 s s
s ° s
0 s
3.3.1 s
s D o s
P o s
- ’ - ’
N o s P
s 2 500 m, 3.3.4
R, 0.5% o
s s o
0 s
s s s
s o °
3.3.2 \ , N ,
s s
s N s s o
s
o C 15,



369

Pt.

Fig.15

;S.

;P ;T sEsq. s Ess.
15

Ordovician accumulation model in Kongxi slope area

s Mz.



370

) 53

[1]

[2]

(3]

D

1X1 ,

(References) :

[Jl. ,
2018,39(11):1241 - 1252.
Cui Yu, Li Hongjun, Fu Lixin, et al. Characteristics,
Main Controlling Factors and Development Model of
Buried-Hill Beidagang
Structural Belt, Qikou Sag[J]. Acta Petrolei Sinica,
2018, 39(11).:1241 -1252.

Ordovician Reservoir in

(. . 2019, 46
(4):621 -632.

Zhao Xianzheng, Pu Xiugang, Jiang Wenya, et al. An
Exploration Breakthrough in Paleozoic Petroleum
System of Huanghua Depression in Dagang Oilfield
and Its Significance [ J]. Petroleum Exploration and
Development, 2019.46(4): 621 —632.

’ ’

(5]

[6]

7]

[8]

[9]

0.
Cheng Keming,

,2002,29(4) ;16 - 20.
Zhang Xiaobao.

Approach to the Timing Formation for Primary Oil

Xiong Ying, An
Pools of Ordorvician System in Kongxi Buried Hill[J].
Petroleum Exploration and Development, 2002, 29
(4):16 - 20.
(Jl.
Wang Zhaoyun, Cheng Keming, Yang Chiyin. Lower

Paleozoic Crude Oil of Kongxi Buried-Hill in the

,1997,24(3) :1-4,96.

Huanghua Depression[ J]. Petroleum Exploration and
Development, 1997,24(3):1 —4,96.
[Jl.
,2014,25(1):23 - 32.
Yang Chiyin, Yu Xuemin, Liu Yan, et al. Geological
Conditions of Coal-Derived Gas Accumulation and
Exploitation Prospect in the Carboniferous-Permian
Covered Area from South Central of Huanghua
Depression in Bohai Bay Basin [ J ]. Natural Gas

Geoscience, 2014, 25(1):23 - 32.

[l .2019,48(6)
1290 - 1300.
Lii Xueying, Jiang Youlu, Jiang Wenya, et al. Genetic
Types and Source of Meso-Paleozoic Crude Oil in the
Huanghua Sub-Basin[J]. Journal of China University
of Mining & Technology, 2019, 48(6):1290 — 1300
[D]. .2013.

Lu Gangchen. The Evolutionary History and
Distributional Regularities of Huanghua Depression
Buried Hills in Bohai Bay Basin[DJ]. Wuhan: China
University of Geosciences , 2013.
[rl. :D
,2003,33(7):673 - 678.

Zhang Xiaobao, Xu Yongchang, Sun Mingliang, et al.
Discovery of Mantle-Derived Helium in Oil-Bearing
Reservoir Inclusions in Huanghua Depression and Its
Geological Significance[ ]J]. Science China: Series D:
Earth Science, 2003,33(7):673 - 678.

s ’ ’

[J]. ,2000,5(

1):47 - 54.
Wang Tieguan, Wang Feixu, Lu Hong, et al. Oil
and  Accumulation Ordovician

Source Stages in



371

(10]

[11]

[12]

[13]

[14]

[15]

Reservoirs of Kongxi Buried-Hill Belt in Huanghua
Depression [ J ]. Marine Origin Petroleum Geology,
2000,5(Sup.1) :47 — 54.
Lyl
,2020,44(5) :831 - 844.
Zhang Jinning, Zhou Jiansheng, Wang Jianzhu, et al.
Temporal and Spatial Evolution of the Mesozoic
Uncontormity Structure in Huanghua Depression and
Its Tectonic Geological Significance[ J]. Geotectonica

et Metallogenia, 2020,44(5):831 — 844,

[D]. ,2021.
Liu  Kangxing.  Structural = Deformation  and
Hydrocarbon Accumulation in Kongxi Structural

Belt, Huanghua Depression[D]. Shijiazhuang: Hebei
GEO University, 2021.
[Jl.

,1992,14(1) :46 - 51.
Chen Guanghan. Caledonian Erosion Surface and
Hydrocarbon Accumulation in North China [ ] ].
Petroleum Geology & Experiment, 1992,14(1) .46 —
51.

(Il ,2016,37(
2):19 - 30.

Fu Lixin, Lou Da, Li Hongjun, et al. Control Effect
of Indosinian-Yanshan Movement on the Formation

of Buried Hill in Dagang Exploration Areal J]. Acta
Petrolei Sinica, 2016,37(Sup.2) :19 - 30.

[l ,2019,48
(4).:842 - 857.
Zhang Feipeng, Wu Zhiping, Li Wei, et al.
Structural Characteristics and Its Tectonic Evolution
of Huanghua Depression During the Indosinian-
Yanshanian[ J]. Journal of China University of Mining

&. Technology, 2019,48(4) 842 — 857.
Lyl
,2019,39(9):1-10.

Zhang Jinning, Zhou Jiansheng, Xiao Dunqging, et al.
Control of the Mesozoic Tectonic Movement on the
Hydrocarbon Generation and Evolution of Upper
Paleozoic Coal-Measure Source Rocks in the
Huanghua Depression, Bohai Bay Basin[ ]J]. Natural

Gas Industry, 2019,39(9):1 - 10.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Lyl ,
2021,42(2) :430 — 442.
Han Pinlong. Xiao Dunging, Wang Jufeng. A New
the the Caledonian
Unconformity in Dagang Exploration Area. Bohai

Bay Basin[J]. Oil & Gas Geology, 2021,42(2).430 —
442,

Perspective on Features of

[D].
,2007.
Characteristics

Li Yongxin. and Applications of

Carbon and Hydrogen Isotopic Compositions of
Individual N-Alkanes in Lower Palaeozoic Carbonate
Rocks in the Huanghua Depression[ D]. Guangzhou:
Guangzhou Institute of Geochemistry, 2007,

. ,2011,27(5) 147 -
52.
Sun Weifeng., Lin Yuxiang, Chi Xiaoyan. et al.
Ordovician Lithofacies Paleogeography and Reservoir
Characteristics of the Dagang Oilfield [J]. Marine
Geology Frontiers, 2011,27(5) ;47 - 52.

[Jl.
Wu Yongping, Xiao Dunqing, Yu Junli. Discovery of

,1998,5(1):1-5,9.

Special Reservoir of Kongxi Buried Hill in Huanghua
Depression[ ]]. Special Oil & Gas Reservoirs, 1998,5
(1):1-5,9.

’ [l ’

[yl ,1998,19
(2):16 = 22,4.

Shi Yanmin. Yu Junli. Liao Qianjin, et al.
Geochemical Characteristics and Origin of Oil and
Gas of Kongxi Area in the Huanghua Depression[ ] ].

Acta Petrolei Sinica, 1998,19(2) .16 - 22,4.

[J/OL]. (

), https://doi. org/10. 13278/j. cnki. jjuese.
20220104.
Fu Li. Geochemical Characteristics of Jiufengshan
Formation Source Rocks and Oil Origins in Southern
Depression of Dayangshu Basin[J/OLJ]. Journal of
Jilin University (Earth Science Edition). https://doi.
org/10.13278/j.cnki.jjuese.20220104.

s ’ ’

L. »2013,34(2):225 - 231.



372

) 53

(23]

[24]

Zhang Nai, Wang Zhaoming, Ju Fengping., et al.

Diagenetic  Bitumen in  Ordovician  Carbonate
Reservoirs of the Northern Tarim Basin[ ] ]. Acta
Petrolei Sinica, 2013,34(2):225 - 231.
[yl

,2021,42(3):673 - 689.
Cheng Xin, Zhou Lihong, Cao Yingchang, et al.
Differential Evolution and Origin of High-Quality
Reservoirs in the Lower Paleozoic Carbonate Buried
Hills in Dagang Prospecting Area,
Depression[ ] ]. Oil & Gas Geology, 2021, 42 (3);

673 —689.

Huanghua

’ ’ ’

[J1. .
2015,51(5) :828 - 837.
Pang Xucheng, Zhao Shaopan, Yang Juwen, et al.
the

Homogenization

the

Stages and

Fluid

Metallogenic

Temperature of Inclusions  from

[26]

Longmendian Silver Deposit in Luoning City, Henan
Province [ J]. Geology and Exploration, 2015, 51
(5):828 - 837.

[Jl. ,2017,24(5)
613 -617.
Wang Wenqing, Li Yuetong, Lu Gangchen, et al.
Geological Characteristics and Hydrocarbon
Exploration  Direction in  Buried-Hill, Central

Huanghua Depression [J]. Fault-Block Oil and Gas
Field, 2017,24(5).613 - 617.

[Jl. .
2005,11(1):11 - 18.
Meng Yuanlin, Wang Yuechuan, Luo Xianying, et
al. Numerical Simulation of Carbonate Reservoir
Forming History of Kongxi Buried-Hill Structural
the Bohai Bay Basin [ ] ].

Geomechanics, 2005,11(1):11-18.

Belt in Journal of



