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Geochemistry and genesis of the formation water in Huagang Formation of the Tiantai Inversion Zone, the Xihu
Depression of the East China Sea Basin

XU Bo
CNOOC EnerTech-Drilling & Production Co. CNOOC Central Laboratory (shanghai), Shanghai 200941, China

Abstract: Based on the geochemical features of the formation water in Huagang Formation collected from 20 wells on the Tiantai structure of
Xihu Depression, the genesis, source and preservation conditions of the formation water are discussed in this paper. The water is dominated by
CI', Na', Ca*" and HCO; . And the concentrations of Na" and CI” show an obvious linear relationship with TDS which suggests a kind of highly
concentrated formation water. The water is mainly of types CaCl, IV and V. r(Na")/r(Cl") and 100x(rSO,*)/r(Cl") are lower than those in
seawater; while r(Ca*")/r(Mg®") are higher in deep water. All of these features indicate that the Huagang Formation has effective sealing
capability and is deposited in an alternative stagnation zone, which is conducive as well to oil and gas accumulation and preservation. The slight
loss of Na" is mainly caused by albitization. In addition to the formation of sodium feldspar, organic acids associated with the maturation of
organic matter and the dissolution of feldspar and calcium-bearing minerals, also promoted the enrichment of Ca®" in the formation water. The
deficiency of Mg*" may be closely related to the formation of kaolinite and chlorite in addition to dolomitization. The formation water of
Huagang Formation originally came from land water and therefore is controlled by sedimentary environment, water-rock reaction, evaporation
and concentration and fluid mixing characterized by rich Ca*, poor Mg** and slightly poor Na*.

Key words: formation water; geochemical characteristics; preservation condition; water-rock interaction; deuterium and oxygen isotopes; Xihu

Depression; Huagang Formation
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Table 1 Geochemical parameters of formation water in study area

% . it IR S 4 . O
e b i ke PEGTR ooy BRAEETE BELLTEE wavow advow
AlS 21761.3 NaHCO, 0.87 0.17 12.02 0.08 -3.0 -30.6
A2 23743.6 CaCl, 0.55 0.05 14.25 0.43 3.4 -31.7
A4 27 058.0 CaCl, 0.44 0.26 86.53 0.55 -29 -30.2
A6 15181.0 NaHCO; 0.71 0.24 591.87 0.19 -1.7 -27.8
A7S 14 437.6 NaHCO; 0.68 0.34 4.87 0.25 -3.2 -29.3
A9 25492.0 CaCl, 0.46 0.31 154.46 0.53 -3.1 -31.4
A10 17 481.8 NaHCO; 0.72 0.50 17.19 0.20 -3.7 —28.5
Cl 25409.0 CaCl, 0.53 0.10 12.22 0.46 -39 —28.8
Tl H AEHEAH
C2 9476.4 CaCl, 0.56 0.16 29.38 0.42 -39 -39.0
C3 27 682.6 CaCl, 0.52 0.04 15.46 0.46 -2.6 -28.1
C4 291822 CaCl, 0.51 0.05 13.08 0.47 =5.0 -30.5
C7 20833.0 CaCl, 0.51 0.08 13.87 0.47 —4.1 -32.8
C9 253109 CaCl, 0.44 0.07 22.29 0.54 -2.8 -30.7
C10 26 538.5 CaCl, 0.43 0.05 36.89 0.55 -3.0 -29.2
Cl1 25972.7 CaCl, 0.47 0.13 16.70 0.51 -3.1 -30.2
Cl12 26 556.5 CaCl, 0.52 0.05 8.19 0.46 -2.8 —28.0
A4H 30 649.3 CaCl, 0.52 0.05 535 0.45 45 —40.1
A6 23 810.7 CaCl, 0.56 0.30 9.61 0.42 -5.1 —42.6
Cifr < AEHELH
A7 13151.3 NaHCO; 0.78 0.56 16.37 0.16 —4.0 —42.3
A8 29482.7 CaCl, 0.53 0.05 4.98 0.45 —4.2 —38.0
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Fig.5 The relations of CI” with Ca*" , Mg** and Na' in formation water

Seawater evaporation line according to literature [36], seawater data from literature [37], river water data from literature [38].
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Fig.6 Casting slice and SEM images of Huagang Formation sandstone

a. 3 554.0 m, plagioclases are abundant in rocks; b-c. 3 884.2 m, ankerite fills intergranular pores, and replaced particles are cemented; d. 4 065.0 m, ferrocalcite

fills pores and makes the intergranular pores shrink or even disappear, ferrocalcite completely replaced detrital particles; e. 3 970.0 m, authigenic kaolinite fills

intergranular pores to make intergranular pores smaller by microporosization, feldspar interagranular dissolution pores are observed; f. 3 943.3 m, the surface of

lump albite was severely dissolved, and the coniferous chlorite was distributed on the surface of albite particles; g. 3 860.0 m, albite dissolves along cleavage,

intragranular pores are developed; h. 3 860.0 m, the coniferous chlorite fills the intergranular pores of albite.
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