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Foreward

People never concern petroleum so much like today. With the rapid development of computer
science and 3-D seismic technology, numerous new practical theories, new technology and new
methodology have emerged in the current exploration activities. Explorers are recognizing more
and more close to the subsurface. The petroleum exploration has gone into a new stage: from
illegibility to clarity, from various answers to only one, from qualitative to quantitative, from
relying on luck to relying on technology, and from low geological success rate (30%) to high
(70%). Going with reform and opening up, China petroleum exploration has been melting with the
world, whose exploration level is not worse at all than western oil companies. China is the most
complicated region in petroleum geology, which could be called a grand garden of world petroleum
geology. It is not difficult for us to go abroad after we fully understand China petroleum geology.

Through fruitful concentrated research, China's elder petroleum geologists established
numerous new reservoir formation theories represented by “non-marine petroleum geology theory”.
They published a lot of monographs, including 'Paleozoic Buried Hill Reservoir', 'Composite
Reservoir', 'Special Reservoir', 'Stratigraphic-Lithological Reservoir' etc., which deeply summarize
these reservoirs' formation mechanism and exploration procedure conducting China's petroleum
exploration. This monograph is intentionally to discuss another type of reservoir's formation
mechanism, namely shallow reservoir formation mechanism.

Shallow reservoir refers to those shallow-buried reservoirs, whose source rock formed in
early rift stage, and reservoir in depression stage. The vertical distance between the lower source
rock and the upper reservoir is very long, usually some 1000m to 5000m. Its reservoir formation
mechanism is quite different from that of buried hill reservoir and inner oil pool (self-source and
self reservoir pools). Shallow reservoir mainly distributing in offshore Bohai holds the most reserve
discovered in offshore China in the latest 10 years. Through 10 years exploration and research,
some 3 billion cubic meters OOIP had been discovered, listing the first position in China during
the same period, providing solid basis for the construction of 30 million cubic meters annual oil
production in offshore Bohai and making Bohai oil field become the second largest oil field in
China. In the meantime, quantities of data had been piled up. Practice confirms many large oil
fields accumulated in this region, whose oil and gas sourced from Paleogene, migrated long distance
along major faults and unconformity and reservoired in Neogene.

In the past, confined by data and technology, it is not clear about the Cenozoic tectonic



movement of Tanlu fault in offshore Bohai, and Neogene sedimentary environment and reservoir
formation condition in Bohaiwan basin. With the increased availability of large amount of 3-D
seismic survey and well data and huge investment on research work, we have had clear understanding
of the special geology in this region and established the systematic shallow reservoir formation
theory. Research achievement shows Tanlu fault zone acted as transtension fault in Neogene. In
Neogene depocenter of Bohaiwan basin, not only fluvial, but also shallow lacustrine delta developed.
Neogene shallow reservoir includes 6 patterns, which are drape anticline reservoir, low relief
differential compactional anticline reservoir, rollover anticline reservoir, transpressional anticline
reservoir, diapiric anticline reservoir, and faulted nose reservoir. Further research also shows that
reservoir formation condition of deep-buried Paleogene in the sag controlled the shallow Neogene
reservoir enrichment, fault- sand body "transfer station" dominated oil and gas vertical migration,
small fault and strike-slip fault have limited ability for oil and gas migration, trap type controlled
shallow reservoir reserve scale, assemblage of stratigraphy and fault controlled the enrichment
location of shallow reservoir, seal controlled its commercial value, and small uplift is favorable for
the formation of large oil fields. These exploration theory, technology and methods are just the
foundation of this book.

The monograph was conceived by Deng Yunhua, among which, forward, chapter 1, 2, 4 and
5 were written by Deng Yunhua, Chapter 3 by Li Jianping. The final version was wholly scrutinized
by Deng Yunhua. The book cited large quantity of offshore Bohai data, mainly the recent 10 years
exploration research achievements. In the past 20 years, especially during the 9 years from 1996 to
2005 when the author Deng Yunhua took charge of offshore Bohai petroleum exploration, the
author got strong support and sincere help from offshore Bohai explorer. Here, we sincerely thank
each of them. We also show our grand respect to the following elder geologists for their concern
and guidance to the past 20 years offshore Bohai exploration work: Gong Zaisheng, Li Bingquan,
Ru Ke, Cao Wenxian, Xiao Muguang, Han Qingbing, Luo Yuhui, Zhou Dexiang et al. We offer our
final gratitude for the following colleagues efforts in editing and digital drafting: Lu Dingyou,
Liang Jianshe, Zhang Houhe, Wu Kegiang, Zhao Zhigang and Li Youchun et al.
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