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Abstract: The deep-water areas in the northern South China Sea are rich in oil and gas resources, and is an important oil and gas explora-
tion and development region of China. Over two decades of scientific and technological researches and practices in this region, a series of
theories and technologies has been formed. The research results were achieved as follows. (1) The large-scale detachment of the northern
continental margin of the South China Sea controlled the formation and evolution of deep-water basins, forming three sets of source rocks
(Eocene lacustrine facies, Oligocene marine—continental transitional facies and Oligocene—Miocene marine facies) in the deep-water area
of the continental margin. The strong thinning zone of the continental margin lithosphere controlled the paleogeomorphology and sedi-
mentary environment of the northern South China Sea. In the deep-water areas of the Baiyun sag in the Pearl River Mouth Basin and the
Qiongdongnan Basin, high-quality reservoirs of continental shelf marginal delta-deep-water fan systems and large-scale central-canyon
sedimentary systems were formed. The above three sets of source rocks and multi-types of reservoirs constitute three kinds of oil and gas
accumulation models by different transport systems. (2) In view of the problems of poor seismic imaging, difficult reservoir prediction
and fluid identification in middle—deep layers of the deep-water area, a set of targeted technologies has been researched and developed,
including the "plough-type" cable broadband and stereo vibrator acquisition technology, three-dimensional high-precision gravity, mag-
netic and seismic joint inversion technology, subsea geophone seismic processing technology and P—S wave joint inversion technology
for deep-water oil and gas exploration, and quantitative evaluation technology for deep-water reservoir physical properties and petroleum
properties. (3) For lack of key technologies for deep-water drilling, completion and testing, a kind of deep-water exploratory well side-
wall active strengthening technology, deep-water surface cluster batch drilling mode, and deep-water large-scale safe and efficient testing
modular technology have been thus developed. It is concluded that: (1) the deep-water oil and gas accumulation theory in the northern
South China Sea, the geophysical technology system for oil and gas exploration in deep-water area, and the safe and efficient drilling,
completion and testing technology in deep-water area have been innovated and established, forming a supporting deep-water oil and gas
exploration technology system, which has effectively guided and helped to discover a number of large and medium-sized commercial oil
and gas fields, with proved geological reserves of natural gas more than 3 000x10° m’, achieving a historic breakthrough in deep-water
oil and gas exploration in China, and (2) the innovation of oil and gas geological theory, the breakthroughs in key bottleneck technologies
for geophysics, drilling and production are the necessary conditions for continuous major oil and gas discoveries in the deep-water area of
the northern South China Sea.

Keywords: Northern South China Sea; Deep-water area; Accumulation model of natural gas; Geological theory; Plough-type acquisition;
Modular operation; Oil and gas exploration technical series
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