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Genetic mechanisms of filled fractures in paleo—buried hill on middle slope of Xihu Sag,
East China Sea

LIU Chuang, SANG Yadi, WANG Lin, ZHANG Shudi, YANG Jiayi, CHENG Xuetong, XU Ke, WU Kailun
(Research Institute of Exploration and Development, Sinopec Shanghai Offshore Oil & Gas Company, Shanghai 200120, China)

Abstract: In recent years, high—yield oil and gas flows have been obtained from buried hill reservoirs in the Bohai Sea and South China Sea,
but no breakthroughs have been made in the East China Sea. Based on core observations, thin—section analysis, X-ray diffraction, elemental
analysis, and zircon U-Pb dating, the characteristics of the buried hill and fracture—filling mechanisms in the middle slope zone of the Xihu
Sag in the East China Sea were analyzed. The results showed that: (1) the basement rock of the buried hill consists of granite, with a zircon U-
Pb age of about 113 Ma, indicating its formation was completed in the Early Cretaceous. (2) Fractures were the main reservoir space in the
study area. Drilling results confirmed that the basement rock of buried hill was affected by three stages of fault activity from the Eocene to the
Oligocene, resulting in high—angle structural fractures. Diagenetic minerals were broken and cut by dense networks of fractures, forming
clastic structures dominated by closed fractures. (3) The shallow fractures were mainly filled with calcite, with the filling primarily derived
from authigenic carbonate minerals precipitated within marine sediments. In contrast, deep fractures developed a quartz—calcite—pyrite
combination. The carbonate filling components were characterized by high *’Sr/*Sr ratios, strong carbon and oxygen isotope fractionation,
right—skewed rare earth element patterns, and significant positive Eu anomalies, indicating that the filling minerals originated mainly from
high—temperature fluid upwelling from the mantle. These processes were associated with the two episodes of magmatic activity during the
Paleocene—Eocene and Oligocene—Miocene. This study clarifies the genetic mechanisms of filled fractures and predicts zones of effective
fracture development, providing a basis for future oil and gas exploration and deployment.
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Fig. 1 Tectonic units of Xihu Sag, East China Sea
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Fig. 2 Fracture development characteristics of paleo—buried hill on middle slope of Xihu Sag, East China Sea
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Fig. 3 Mineralogical characteristics of basement granite in paleo—buried hill on middle slope of Xihu Sag, East China Sea
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Table 1

Zircon U-Pb dating results of basement core from paleo—buried hill on middle slope of Xihu Sag, East China Sea
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Fig. 6 Fracture filling characteristics of paleo—buried hill on middle slope of Xihu Sag, East China Sea
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Fig. 7 Fracture characteristics of paleo—buried hill on middle slope of Xihu Sag, East China Sea
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