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Evolution and Models of Shale Porosity During Burial Process

GUO Qiu-lin' ,CHENG Xiao-ming' ,SONG Huan-qi* ,ZHENG Man',
HUANG Jin-liang' , CHENG Ning-sheng' , GAO Ri-li'
(1. Research Institute of Petroleum Exploration & Development , PetroChina,Beijing 100083 ,China;
2. China University of Petroleum ,Beijing 102249 ,China)

Abstract: Through the analyses of shale porosity data from core test and logging interpretation, this paper
demonstrates the shale porosity evolution trend and points out the difference of porosity evolution between
normal compaction and under-compaction. Three reasons which caused difference in porosity evolution are
discussed: (1) For the high quality shale during oil generation peak,the over-pressure which was generated
during hydrocarbon generation slows down porosity decline rate, which is the main factor explaining why
shale remains relatively high porosity at middle-deep depth. Over 5% of porosity increment was contributed
by over-pressure. (2)For the high quality shale during middle-late gas generation period, nano-pores origi-
nated in hydrocarbon generation processes is another important factor causing the increment of porosity in
organic-rich shale,which contributes 1. 8% in average to the porosity evolution in shale. (3) The organic
acid dissolution affects less to shale porosity increment. Based on the conclusions above, we have built
three-stage normal compaction model,under-compaction model and nano-pore originating in organic matter
correction model,analyzed the key parameters of the model and proposed a template for estimation of the
face pore ratio in organic matter.

Key words: Shale porosity; Compaction; Overpressure; Nano-pore originating in organic matter; Shale gas;

Shale oil;Burial history



