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compaction of clastic rocks by overpressures and porosity prediction

Abnormal Transformation of the Clay Minerals in Yinggehai
Basin and Its Significances

MENG Fan<in' > XIAO Li-hua' XIE Yu-hong® WANG Zhen-feng’
LIU Jing-huan® TONG Chuan=xin* ZHANG Huodan’® GAO Yu-ing'
MENG Yuandin' WEI Wei' ZHAO Xiao—ing’

(1. Northeast Petroleum University Daqing Heilongjiang 163318;
2. University of Houston Houston Texas 77204-2024;
3. China National Offshore Oil Corporation Western Branch Zhanjiang Guangdong 524000;
4. China University of Geosciences Wuhan Hubei 430074; 5. China University of Petroleum Beijing 102249)

Abstract: Yinggehai Basin is a Cenozoic marine sedimentary basin with total sediment of 17 km occupying an area of
11 10* km® located in the continental shelf of South China Sea. The basin is structurally composed of Yingdong
Slope Yingxi Slope and Central Depression. Due to the existence of the overpressures and the movements of geother—
mal fluids there are various unusual geological phenomena in Yinggehai Basin. There exist three types of clay mineral
transformations in the basin normal transformation faster transformation and slower transformation. The Cenozoic
group in Yingdong Slope develops hydrostatic pressure and the clay minerals transform regularily. With the increase
of buried depth and temperature smectite transforms into illite by illite /smectite mixed layer and smectite layer con—
tent S% in illite/smectite mixed layer decreases gradually. There exist overpressures in the Cenozoic group of Central
Depression. DST measured pressure coefficient even reaches 2.4 in LD30-4 - A well district located in the southeast of
the depression. As the measured S% in I/S data show that the overpressures retard the transformation of clay miner—
als the clay minerals transform more slowly in the overpressure formation and the S% in 1/S mixed layer is 10% ~

30% higher than that of formations with a hydrostatic pressure at the same depth in Yingdong Slope. Overpressure’ s
retardation also resulted in the put-off of the expulsion of H* interlayer water and various cations which lead the
dissolution and cementation of the contiguous reservoirs to be weakened. The cements of Cenozoic group reservoirs in
LD30-4 4 A well are lower 50% than that of Yingdong Slope at the same depth. During Neocene a large scale of dia—
pirism developed and geothermal fluids richer in CO,with a temperature of 200°C were active in Central Depression.

The activity of geothermal fluids accelerated the transformation of clay minerals. The S% in 1/S mixed layer jumped to
zone R2 or R3 from zone RO abruptly without going through zone R1. Meanwhile chlorite turned to kaolinite unusu—
ally in the acid environment which is confirmed by the Gibbs free energy increment computations. The quick trans—
formation of clay minerals lead to a large amount of such cations as Na® Ca’* Mg’* Fe'* Si** expelled from the
mudstones. These cations entered the adjacent sandstones and precipitated to form siderite ankerite dolomite and
ferrocalcite which filled the pores of the reservoirs and reduced the porosity of the reservoirs.

Key words: overpressure; hot fluid; clay mineral transformation; secondary porosity; diagenesis



