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Preface 

In recent years, the increasing demand for oil and gas resources has driven the rapid ad-
vancement of oil and gas exploitation technologies. Consequently, the focus of oil and gas 
field development has shifted from easily accessible medium to high-quality reservoirs to-
wards more challenging low-quality reservoirs. 

China is endowed with abundant low permeability and tight sandstone oil and gas re-
sources. Significant discoveries have been made in various basins across the country. Nota-
bly, the Cretaceous Qingshankou-Quantou Formation in the Songliao Basin, Xujiahe For-
mation in the Sichuan Basin, He 8 Member of the Permian Shihezi Formation in the Ordos 
Basin, Permian Lucaogou Formation in the Junggar Basin, and Bashijiqike Formation in the 
Tarim Basin are among the important reservoirs holding promising potential. These low 
permeability and tight sandstone resources serve as realistic alternatives for China’s future 
energy requirements. As conventional reserves decline, these unconventional resources be-
come increasingly vital for sustaining the country’s energy needs. Emphasizing their explo-
ration and development will contribute to achieving energy self-sufficiency and promoting 
the long-term energy security of China. 

Low permeability and tight sandstone reservoirs exhibit distinct characteristics, including 
significant compaction, low porosity and permeability parameters, a high ratio of micro- 
pore throats, and pronounced heterogeneity. These reservoirs deviate from the conventional 
seepage mechanism governed by Darcy’s law. Consequently, the exploitation of hydrocar-
bons in such reservoirs faces challenges like low production rates, rapid decline in produc-
tion, and low recovery efficiency. To address these challenges effectively, it is crucial to 
thoroughly understand the unique characteristics of low permeability and tight reservoirs 
and formulate development technology policies accordingly. By doing so, several key ob-
jectives can be achieved. 

This book focuses on the study of low permeability and tight sandstone reservoirs within 
fluvial delta facies found in the Ordos Basin, Songliao Basin, and Sichuan Basin. It syste-
matically examines the superimposed patterns, geometric forms, and scale characteristics of 
sedimentary sand bodies within the fluvial delta system. Additionally, it analyzes the impact 
of seepage barriers such as interlayers and closed faults on fluid flow. The book establishes 
a sedimentary model for sand bodies in typical sedimentary environments, considering the 
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differences in separation and connectivity caused by the shape, scale, direction, and spatial 
overlap of different reservoir units and seepage barriers. It investigates the mechanisms of 
fluid flow controlled by interlayer, plane, and intralayer heterogeneity to understand the flu-
id flow within the reservoir architecture unit affected by different flow types. To evaluate the 
fluid properties in low permeability and tight sandstone reservoirs, the book proposes fluid 
characteristic identification standards using lateral to induced resistivity ratio, transverse to 
transverse wave velocity ratio, and resistivity to porosity intersection. It identifies the dis-
tribution characteristics of different types of fluid and determines the main controlling fac-
tors of fluid distribution while verifying the quantitative scale and heterogeneity of effective 
reservoirs. Using multidisciplinary knowledge from geology, mathematics, and computer 
science, the book establishes 3D geological models of underground oil and gas reservoirs. 
These models characterize the dynamic changes occurring in the reservoirs, providing a ba-
sis for developing oil and gas reservoir development plans and exploring remaining reserves. 
By analyzing the production characteristics of single wells in typical low permeability and 
tight gas reservoirs in China, the book selects a scientific and reasonable development me-
thod. Through the analogy of experience and economic evaluation, it determines an appro-
priate development pace for low permeability and tight oil and gas reservoirs and formulates 
a scientifically sound production system. The book also aims to elucidate the production 
decline patterns of single wells, blocks, and entire oil and gas reservoirs. Selecting stable 
production replacement modes and establishing a reasonable development strategy can 
maximize the development life of low permeability and tight oil and gas reservoirs while 
improving development outcomes. 

It is important to acknowledge that the river-delta depositional system is complex and di-
verse, with various types of rivers and deltas. While there are many similar research me-
thods that can be applied to different types, it is crucial to focus on new research methods 
and approaches in order to provide valuable insights. Given the limitations of space and the 
need to avoid redundant repetition, it was not possible to fully cover the same research con-
tent for different types of rivers and deltas. This limitation is acknowledged, and the readers' 
understanding is appreciated. Furthermore, despite differences in fluid properties and de-
velopment processes observed among reservoirs within fluvial delta systems with low per-
meability and tight formations, there are significant similarities in reservoir characteristics 
and formation mechanisms. As a result, the study process does not completely segregate 
these aspects but considers them together due to their interconnected nature. By recognizing 
both the complexity and similarities within the field of study, this book aims to provide val-
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uable knowledge and understanding of low permeability and tight sandstone reservoirs in 
fluvial delta systems. 

This book has received support from the Prospective and Basic Research Project of Pe-
troChina during the “14th Five-Year” Plan Period (2021DJ1702) and the National Natural 
Science Foundation of China (42102184, 51904050). The Research Institute of Petroleum 
Exploration and Development, Jilin Oilfield, Changqing Oilfield, and Southwest Oil and 
Gas Field Petro China have generously contributed extensive core and basic data for the 
research conducted in this book. 

However, it is important to acknowledge that despite the author’s best efforts, there may 
be certain areas within the book that require improvement. Therefore, the author humbly 
invites experts and readers to provide valuable criticism and corrections, which will greatly 
contribute to enhancing the book’s quality and accuracy. 


