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water of the Es, Member in Dongying sag
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(School of Geosciences in China University of petroleum, Qingdao 266580, China)

Abstract: On the basis of statistical analysis of the formation water and core physical properties in preliminary prospecting
wells of the Es, Member in Dongying sag, the chemical properties of formation water and its indication were investigated. And
the relationship between the chemical properties of formation water and the evolution of the reservoir physical properties was
analyzed as well. The results show that the formation water type of the Es, is mainly CaCl,, which indicates that the reser-
voirs are good closure and reductive environment. The total salinity of formation water is high, which increases steadily in
vertical and is uneven in lateral. The pH value of the formation water is the main factor of affecting the physical properties of
reservoirs. Low pH corresponds to the high salinity, and the acidic formation water has great contribution to the improvement
of reservoir physical properties relatively. Although the formation water of the Es, is dominated by acid, the variation of the
quartz and carbonate minerals content, the variation of the HCOj content in the formation water and the transformation of clay
minerals indicate the Es, is in the stage of transition from acid to alkaline on the whole. The diagenetic environment is domi-

nated by the alkaline, and the reservoir physical properties of the Es, are deteriorated compared to the overlying strata. With
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the increasing depth of burial the physical properties will be worse. The reservoir physical properties of the north steep slope

belt are better than those of the central rise belt and the south gentle slope belt in lateral. The salinity of formation water can

be used as an important indicator to determine the trend of physical properties of the reservoirs, that is to say, the increase of

the salinity indicates that the dissolution strength is greater than the cementation strength and the physical properties of reser-

voirs will be better. It is also found that the dissolution and precipitation of the carbonate minerals is the dominated factor in

terms of the porosity (R=0.81), and the carbonate minerals of the Es, tend to precipitate while the dissolution is far less

than the overlying strata, resulting in the relatively deteriorated physical properties of the reservoir.

Keywords: Dongying sag; the Es, Member; chemical properties of formation water; physical properties of reservoirs; diage-

netic environment; salinity
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Fig.1 Regional tectonic map of Dongying sag
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Table 1 Types and contents of ion in Shahejie Formation water in Dongying sag /L
Na*+K* Ca® Mg cl- S0, > HCO,~ AL
. 1 15~31.22 0.02 ~2.45 0.00 ~1.18 0.53 ~55.90 0.00 ~1.09 0.05~2.92 1.59 ~90.93
w—EB (215)
5.58 0.45 0.16 10. 66 0.18 0.54 18. 56
.. 0.14-~75.57 0.01 ~15.63 0.01 ~1.30 0.20 ~162.98 0.00 ~2.34 0.13 ~4.42 0.19~261.77
B (477) (82) (76) (472)
9.61 1. 06 0.16 19.71 0.24 0.94 33.56
N 0.09 ~107.19 0. 00 ~60. 06 0.00 ~14.74 0.10 ~207.95 0.00 ~9.30 0.00~7.33 0.49 ~339.36
=B (469) (469) (450) (973) (400) (456) (977)
11. 68 1.74 0.31 25.78 0. 47 1.00 44.23
VIR 0.94 ~105.40 (1060) 0.00 ~27.36 (1058) 0.00 ~26.33 (1018) 0.10 ~205. 58 (1601) 0.42 ~98.34 (971) 0.00 ~21. 65 (103) 0.35~336.53 (152)
M 13.82 2. 14 0.41 27.44 0. 66 0.74 46. 86
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Fig.2 Frequency distribution of the type of Es, formation water in Dongying sag
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Fig.3 Vertical variation of r(Na*)/r(Cl™) of Es, formation water in Dongying sag
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Fig.4 Vertical variation of r( CI'-Na*)/r(Mg™*) of Es, formation water in Dongying sag
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Fig.5 Vertical variation of r(SO,” ) /r( Cl +S0,>") of Es, formation water in Dongying sag
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Fig.6 Vertical variation of TDS of Es, formation water in Dongying sag
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Fig.7 Frequency distribution of pH value of Es, formation water in Dongying sag
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Fig.9 Vertical comparison of physical properties of reservoirs, carbonate

contents and TDS of north steep slope bell in Dongying sag
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Table 2 Minerals contents of Shahejie Formation in Dongying sag %
)2 Loy A B RHEH Jifia Hz=f

W 82 (209) L-78 (170) 1 ~29 (151) I -5l (157) L9 (109) -9 (65)
10. 89 36.66 10. 89 16. 06 25.47 17. 66

wog 279 (151 2~77 (145 4-~20 (1) 4~25 (144) 1 ~49 (1) 1~93 (58)
10. 26 56.77 10. 15 15.86 9.27 8.29

S (982) ! -9 (878) L~-31 (856) 2~40 (863) 1-72 (381) I -85 (494)
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Table 3 Vertical variation of HCO, contents of

different block in Dongying sag

)2 ALFBBES Y g i R T [aR 7 &

gy GBI L 013209 0154

Yt T 0 0.71 0.78

U 0.05-7.33 0.00 ~5.85 0.02 ~5.00

=B (147) (126)
0.98 0.73 1.35

gy 0 -21.65 0.02-9.65 |\ 0.02-476

T T 007 0.54 0.55
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(RIS AT ) +Ca™. (5)
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Fig.10 Vertical variation of kaolinite contents of Es,

ANIAIZh 0 W (0 235 i R e A AR R — 2 B
JoT A, 491 G i b J2 7K s v W A R R A T 1) 0 2
et BRI A SR A A7 AR I 53 0 75 B & KA
Mg FIBE A T, PRI 286 ) B AR X & AR b ]
PUHFFE R KA B R BAR B2 ARk . A mie &
i R G2 A Y B WA TR A 5
Ji A SRR B 8 = B2 VD U B I
Y5 B LTI 25.26% 1D = BE(43.29% ) Fil
Y B (50. 34% ) A B KRR BE R i O R A
BIE 2 A KRR 3K (R 4) , I ILBE & HEIR
HEIMAKE = W A A R A b )2 KGE T R R
] 2o U, B R R AR



- 50 -

T E G HKFFIR(ERAFR)

2015 8 A

KA HYTAR AN 2% 283 107 W) Z ) A AH LS Al AT
TEH — R P H
B AT AL B A

“HZ ARG, BN

Jit pH {55 2% F B4 il

B AZ e e A PR AT A ) B g 27 K Bl 225 A i v

F4 FEMRDAHARITHSE
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Table 4 Clay minerals contents of Shahejie Formation in Dongying sag %
/52 =¥ a) R Sl va)
B 298 (226) L -87 (215) L-64 (219) L3 (166)
72.59 10. 80 14.45 4.89
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Table 5 Contents variation of orthoclase, kaolinite and

illite in Shahejie Formation of north steep
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R S) . TR ERIO R BRA KA £ vl — o (1s) — 0 (21) —— > (121)
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Fig.11 Vertical variation of orthoclase, kaolinite and illite of Es, of north steep slope belt in Dongying sag
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