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EFFECT OF OIL CHARGING ON RESERVOIR’ S
DIAGENETIC MINERAL EVOLUTION

Li Yanxia' Liu Hongjun' Yuan Dongshan' Zhang Zhihuan'
Zhu Xiaomin' Zhong Dakang' Cai Jingong® Xie Zhonghuai’

( 1. Resources and If ormation College, University ¢ Peiroleum, Bejing;
2. Shengli Oiffield Company, SINOPEC, Dongying, Shandong )

Abstract: All secondary enlargement of quartz and albitization of potash feldspar in water-saturated zone (water layer)
are stronger than those in oilsaturated zone. Homogenization temperatures of fluid inclusions in quartz overgrowth
(60~ 140 C) shows that both the temperatures of fluid inclusions in oilsaturated and water-saturated zones are very
similar, which proves that the enlargement process of quartz in oilsaturated zone has been continuous after the charg
ing of oil, but the process has been restrained in contrast to that in water-saturated zone. There are mainly five kinds
of diagenetic changes for feldspar minerals, including dissolution, carbonatization, kaolinization, illitization and albitiza-
tion. The pH of pore water and concentration of carbon dioxide ( fractional pressure) play an important role in feldspar
dissolution. Three different results would occur after feldspar dissolution: ( 1) all the dissolved substances would mi-
grate along with the solution to other places, which is advantageous to the formation of secondary pores. Migration ca-
pacity of dissolved substances depends on the transport capacity of pore water or percolating capability of pore water.
Both the poroperm characteristics and oil saturation of the reservoir can affect the percolating capability of pore water.
Besides, it is also affected by the property of the pore water. The organic acid in the pore water is favorable to the for-
mation of metal organic complex, thus accelerating the migration of dissolved substances. At the same time, the in-
crease of organic acid concentration would cause the precipitation of SiO; and the formation of some clay minerals.
(2) K* Na' and Ca® cations in the pore water lead to the formation and transformation of clay minerals, such as
illite; while SiO, and Al,O3 precipitate nearby as kaolinite and SiO,, cause the albitization of potash feldspar, or even
become authigenic albite or albite overgrowth. (3) The remaining SiO, then become the pore filling material, silicon
framework or “silicon ball” accumulation. It is the alteration of pore water property caused by oil charging that creates
this phenomenon. Since there is a certain amount of organic acid in the oil, and when oil migrate into the reservoir,

some of the water soluble substances, such as organic acid, dissolve in formation water, which reduce the pH of
(Please Turn to Page 295)
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of interpreters, whose effect is subject to better geological conditions, simple predicted objects, and higher S/N in
original seismic data. However, under the other conditions, the effect of prediction is worse. In fact, there exist com-
plex relations between predicted objects and their seismic attributes. The seismic attributes sensitive to predicted ob-
jects are not totally the same in different areas and reservoirs. They are also somewhat different even for same reservoir
and same area. The optimization technique of seismic attributes is an effective means for solving the above questions.
The optimum methods of seismic attributes mainly include the dimensiorrreduced projected profile and cluster analysis
etc. Its purpose is to optimize the minimum seismic attributes or seismic attributes group, which are the most sensitive
(or most effective, most representative) to studied problem, in order to increase reservoirs prediction precision and to
improve the effect of processing and interpretation related to seismic attributes. The obvious effect of reservoir predic-
tion in CB31 area has been achieved by using the optimum method of seismic attributes. This area is located at the
graben belt that is between the drape structures of CB30 buried hill and the drap structures of Changdi buried hill. Tts
main reservoirs are the sand bars, formed by meander river sediment, in Neogene Guantao Fm, with poor continuity and
small distribution. Because the distribution of depositional sand bodies are unstable in lateral and vertical direction
and because the drilled thickness of sand bodies is usually less than 10m, the sand bodies have no corresponding re-
flection on seismic sections, resulting in the bigger difficulty in reservoir prediction and description. Therefore, the
recognition of its poolforming factors and hydrocarbon accumulation rules has been disputed for many years. With the
help of the theory and methods of seismic attribute optimization, the seismic attributes of predicted reservoir are opti-
mized. Meanwhile, one of the optimized seismic attributes, the wave peak number, is verified with seismic forward
modeling, and demonstrating the reliability of the method. Based on the above works, the stratigraphy, reflected wave
velocity, structure and electric property have been studied; the poolforming factors and hydrocarbon accumulation
have been analyzed; the areal distribution of sand bodies have been basically identified; more than 30 sand bodies have

been described. As a result, the oil in place reserve in the CB31 wellblock is estimated to be 40 million tons.

Key words: reservoir prediction; seismic attribute; attribute optimization; forward modeling

( Continued from Page 280)

formation water and lead to the increase of acidity of pore water, associated with oil with a pH of 3~ 5, thus boost the
dissolution of feldspar. The SiO, generated from the dissolution of feldspar, cannot easily migrate in the acidic water,
it thus precipitates as the so-called “silicon ball”. But if the oil saturation is continuously increasing so that the reser-
voir to be rich in oil or immersed in oil, the flowing of pore water would then be restrained, and the diagenesis, in-
cluding dissolution and precipitation processes, would be impeded. Similarly, the development of calcite and dolomite
is better in water-saturated and low oilsaturated zones than in high oilsaturated zone. Theoretically, charging of hy-
drocarbons alters the property of fluid in the pores, and the diagenetic environment alters accordingly and leads to the
ceasing of illite growth. Therefore, the amount of illite is always different in sands containing varying amount of oil.
In oilsaturated or oilrich zone, illite is relatively low, while in sands with small amount of oil, such as the oil patch
sands, or with only trace of oil and water layer, illite content is relatively high. The relative content of chlorite in
sands varies similarly as that of illite. All mentioned above show that oil charging can change the microenvironment for

growing of minerals in reservoir pores, and thus would restrain, to some extent, the diagenesis of reservoir rock.

Key words: oil charging; reservoir mineral; diagenetic evolution; oilsaturated zone; water saturated zone; fluid inclusion



	20030316.pdf
	16.pdf



