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Table 1 The ion contents of formation water in producing formation in Western Sichuan Depression(unit:mg/L)
K* +Na* Ca** Mg?* Cl- S03° HCO;
I 5045 ~26905 134.05 ~ 4820 2.46 ~ 1660 4272.62 ~48323.52 10 ~ 18479 21.11 ~1812.35 20190. 83 ~80940.97
’ 12329.37 1231.86 318.41 19149.8 4286.36 399.18 37978. 4
1133.5 ~30317.5 2.02 ~5060. 8 7.77 ~1075.24 9612 ~ 51606 10 ~ 4489 21.51 ~3398.34 20281.65 ~84638.99
8843.27 1498. 64 147.6 16673.03 221.02 509.27 27850.52
s 7170 ~19844.21  349.65 ~6340.08  33.91 ~639.93 12509.57 ~49756.11 0.1 ~5205.33 43.02 ~1123.04 25128.35 ~76761.68
X
’ 13147.92 2172.99 306.94 25841.71 2444.09 334.13 43773.41
, 1847.52 ~61239.251490.38 ~15454.51 15.51 ~902.11 12126.8 ~84999.92 2.88 ~1152.42 43.02 ~1940.13 26086.74 ~162632. 61
X
’ 21966.95 4716.3 364.29 40583.09 70. 64 506. 89 67838.93
Ton? 2780.13 ~67413.6  320.87 ~ 19000 3.4 ~8077 1370. 83 ~92800 0.08 ~ 1406 9.73 ~2495.25  20469.3 ~133373.1
X
’ 30807.7 3630.24 334.01 51043.48 66.67 418.17 85938.77
1133.5 ~67413.6  2.02 ~48177.76 2.46 ~8077 1370.83 ~124644.81 0.08 ~18479  9.73 ~6034.61 20190.83 ~205807.11
17782. 88 3031.73 289.97 32274.45 1641.69 486.63 55519.8
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Fig.2  Vertical changes in the characteristics of formation water in Western Sichuan Depression
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Fig.3 Ca vs. Ca/Mg in formation water of the
Western Sichuan Depression( probable trends

for the diagenesis are also shown)
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Fig.4 Na-excess vs. Ca-deficit in formation water of the Western Sichuan Depression

( probable trends for the diagenesis are also shown)
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damage of tight gas-bearing sandstone in western Sichuan basin J .

Vertical Geochemical Characteristics of Continental Formation Water
and Its Water-Rock Interaction in the Middle
Area of Western Sichuan Depression

1 . 1 . . 2 . . 1 : 1
SHEN Zhong-min'  LIU Si-bing LU Zheng=xiang~ LUO Xiao-ping GONG Ya-un
(1. State Key Lab of Oil-gas Reservoirs Geology and Exploitation Chengdu University of Technology Chengdu 610059;
2. Exploration and Production Research Institute of Southwest Branch Company Chengdu 610081)

Abstract Formation water is an important component of pore fluid. The space and time evolution of formation water
is controlled by the hydrodynamic field and by fluid=rock interaction respectively therefore it is feasible to invert
water —rock interaction with the geochemical changes in ions and the combination relationships of different ions. In
this paper by systematical analysis of more than 300 formation water data from Upper Triassic Xujiahe Formation and
Jurassic Formation in the middle area of West Sichuan Depression the vertical geochemical variation characteristics of
formation water and the corresponding water—rock interaction processes recorded by chemical characteristic was dis—
cussed preliminarily

The geochemical characteristics show that the cations of formation water are mainly K* Na® Ca’" Mg*"
Fe’* Fe'* and the anions are mainly C1I~ SO;” and HCO; in the study area. Main type of formation water with
supplement of Na,SO, and NaHCO,type is CaCl, type.

From Jurassic to Xujiahe Formation in West Sichuan Depression the formation water can be divided into 2 chem—
ical zones: Obstructive replacing zone and Lagged zone. The zone affected by atmospheric water was only above 530

m. The formation water concentration decreased with depth as a result of large—scale dehydration of clay minerals in ob—
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structive replacing zone but the main reasons for HCO; incensement with depth in this zone is addition of CO, related
to maturation of organic matter. The formation water in lagged zone has a significantly higher Ca®* content than in ob—
structive replacing zone which may be caused by albitization of feldspar. In addition the dissolution of carbonate
minerals may also have supplied some Ca’" to lagged zone. From T,x* to T,x” HCO; concentration in formation water
gradually become smaller there may be two main reasons for the phenomenon above: First T,x” hydrocarbon source
rocks had a relatively earlier hydrocarbon generation peak the amount of CO, injected into reservoir fluid was relative—
ly smaller compared to T,x*; The other more likely reason was that stronger carbonate mineral dissolution in T;x* than
in T,x” lead to major changes in HCO; concentration which was proved by relatively higher Ca® * concentration in T,
x*.

Na~ deficit ~ Ca’* excess relationship showed that most of the Jurassic formation water samples were Na* ex—
cess indicating that Na* was from dissolution of sodium-bearing minerals and Ca’* excess in formation water was
caused by illitization of smectite and carbonate dissolution. Albitization of anorthite in Xujiahe Formation was an im—
portant water—rock interaction process the other diagenetic types occurred in Xujiahe Formation included chloritiza—
tion dissolution of carbonate mineral and albite.

Key words formation water; obstructive replaeing zone; Lagged zone; water—ock interaction; western Sichuan De—

pression



