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Developmental characteristics of source rock and gas source analysis in Qiongdongnan Basin, Northern South
China Sea

LIU Kun', SONG Peng?, HU Wenyan?, LI Hu?, MAO Xuelian'
1. Zhanjiang Branch of CNOOC Ltd., Zhanjiang 524057, China
2. Hainan Branch of CNOOC Ltd., Haikou 570312, China

Abstract: The Cenozoic Qingdongnan Basin hosts a very thick Tertiary strata including three sets of source rocks from bottom to top: the
Eocene, the Oligocene (containing Lingshui-Yacheng Formation), and the Miocene. The Oligocene is the key source rock with high abundance
of organic matter widespread in basin and coal-bearing strata developed locally. The Miocene is thick neritic-bathyal facies that distributed
stably in the central depression zone with high hydrocarbon conversion rate and is potential type of source rock. The Eocene is a set of important
hydrocarbon source rocks and has not been drilled through at present. However, seismology study shows that the northern depression belt
developed source rocks of semi-deep lacustrine deposits. Study of elemental geochemistry shows that the central depression zone has the highest
paleoproductivity; the central uplift belt is in the second place; and the northern depression belt has the lowest paleoproductivity. The
paleoclimate of the early Oligocene and early Miocene were warm and favorable to the development of source rocks. Based on the above
information, three developmental modes was put forward, i.e., the transitional facies, the semi-enclosed marine facies, and the marine facies. On
the basis of modes above, the most advantageous zones that contain high quality source rock is the central depression belt. The northern
depression belt and the central uplift belt are in the second place. In addition, geochemistry data, the composition and carbon isotope
characteristics of gas indicate that the gas-bearing structure in the northern depression belt is characterized by oil type gas, which may be
contributed by the Eocene. The gas fields in the central depression mainly come from the Oligocene Yacheng Formation, featured coal type gas.
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Fig.1 Tectonic division of Qiongdongnan Basin in the northern South China Sea
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Fig.2 Comparison of the Eocene seismic facies between the Qiongdongnan Basin and the Pearl River Mouth Basin
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Fig.3 Regional sedimentary facies of the Yacheng Formation (Early Oligocene) in Qiongdongnan Basin
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Table 1

Comprehensive evaluation of lithologic characteristics and organic matter abundance of the Tertiary source rocks

in Qiongdongnan Basin
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Fig.4 Correlation between Al/Ti values and TOC contents of
typical source rocks in different strata and tectonic regions

of the Qiongdongnan Basin.
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Fig.10 Carbon isotope fingerprint comparison of natural gas in

main shallow-deep water gas fields in Qiongdongnan Basin
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