32 2 — Vol. 32 No. 2
2007 3 Earth Science — Journal of China University of Geoscdences Mar. 2007

%A AN AR, BT

L YEGdkFRBRERZLFRRPBEET L RHE, LT 102249
2. % B G AR T R R IE R 1%, 7 ey 065007
3. ik R IR A MR AR A M HF 3R, AL 100068

) ~ N ~ N

, . 1400 m ,
; 1400 m ,  1400~1500m
; 1500 m, 1500~2300m 2700~4000m 2
: P618 : 1000 -2383(2007) 02 - 0253 - 07 : 2006-05-30

Vertical Distribution of Secondary Pores in Paleogene Sandstones in
Huimin Depression and Its Genesis Analysis

1.2 . .2 2 . 3
ZHANG Li"", ZHU Xiao min’s, ZHONG Da kang", CUI Ke ping
1. Key Lab of Sedimentary and Reservoir, Faculty of Resources and Information Technology, China University of
Petroleum, Beijing 102249, China

2. Lang fang Branch of Research Institute of Petroleum Exp loration and Develop ment, Petro China, Langfang 065007, China
3. Wireline Logging Department, China National Logging Corporation, Beijing 100068, China

Abstract: This paper mainly discusses the vertical distribution of secondary pores in Paleogene sandstones in H uimin depres
sion based on the thin section, SEM, carbonate contents, vitrinite reflectances clay minerals and reservoir property data in
order to make amore precise prediction on the distribution of effective reservoirs in the process of gas exploration. Thin sec
tion and SEM observation show that the pores in sandstones are mainly primary pores preserved after being compacted at a
depth of less than 1 400 m. There are a few secondary pores at a depth of more than 1400 m, then comes mixed pore zones,
characterized by the coexistence of primary and secondary pores in a depth range of 1 400-1 500 m; a large number of sec
ondary pores occurred at two depth ranges of 1500 - 2300m and 2700 —4000m. The vertical variation pattern of all porosi
ty and permeability data we have collected can also confirm such evolution. Itis found from thin section and SEM data that
secondary pores mainly formed by feldspar dissolution, then by carbonate cement dissolution. The vertical distribution of au
thigenic kaolinite and carbonate cements can also confirm it. At the two depth ranges where secondary pores are well devel
oped, feldspar dissolution resulted in the increase of authigenic kaolinite and large amounts of quartz overgrowth, while the
amount of carbonate cements has no obvious change. The phenomena of feldspar being dissolved and no or only traces of car

bonate cement being dissolved are determined by free energy of chemical reaction betw een organic acid and feldspar or car
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bonate cement. Dissolution of feldspar in organic acid is characterized by relatively low chemical energy, but for carbonate
cement, thatis quite higher. The distribution of secondary pores is closely related to the evolution of source rock and diage
nitic evolution of sandstones. In addition, at the 1400 — 4 000 m depth ranges the interlayer water was rapidly dehydrated
from the clay minerals in mudstones which is directly responsible for further corrosion in sandstones.
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Fig. 1 Vertical distribution of secondary pores in different areas in Huimin depression
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Fig. 3 Solution characteristics of sandstones in Huimin depression
a b. 45 ,1889.44m, X600;c. 641 ,2467.36m, X300;d. 641 ,2467.36m, X 800;e. 11-5 ,2274.62m, X
700; f. 10-1 ,3153.3m, X 650;g. 10-1 ,307.4m,X400; h. 10-1 ,3071.4m, X500
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