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Genesis of formation water in the 6" member of the Upper Triassic Yanchang
Formation in southern Ordos Basin and its petroleum significance

Liu Futian' ,Li Rongxi',Zuo Zhifeng® , Liu Xuefeng’ ,Zhao Bangsheng' , Wu Xiaoli' , Li Delu'

(1. School of Earth Science and Land Resources ,Chang’ an University ,Xi’ an ,Shaanxi 710054 , China; 2. Division and Exploration ,
Changgqing Oilfield Co. Ltd. ,PetroChina ,Xi’ an ,Shaanxi 710021 ,China; 3. Xingzichuan Oil Production Plant,
Yanchang 0il Field Co. , Ltd. ,Yan’ an,Shaanxi 717400, China)

Abstract ; Chemical analysis of formation water in the 6" member of Yanchang Formation( Chang 6 member)in the sou-
thern Ordos Basin reveals that the formation water is high in total salinity;C1~,(Na® + K* )and Ca’" are dominant,and
thus the water is of CaCl, type. Vertically, the total salinity , mainly controlled by ions of C1~ and(Na® + K* ) ,tends to
increase with increasing depth, demonstrating the ever-condensing feature of formation water with depth and the ever-
growing sealing conditions subsurface. Laterally, the distribution of the total salinity is relatively consistent with the sand
body thickness,and is controlled by sedimentary facies. Given that the formation water in Chang 6 member is characte-
rized by low sodium-chloride ratio, magnesium-calcium ratio, coefficient of desulfurization and exchange coefficient of
cations, and high metamorphism coefficient in chemistry, we are sure that the formation water therein is located in alterna-
ting stagnant zones, a closed anoxic and reducing environment, which is conducive for hydrocarbon accumulation and
preservation. Besides , the formation water therein belongs to the enclosed deep water isolated from the surface water,and
both its total salinity and Ca’* concentration have a certain positive correlation with porosity of Chang 6 member. Accor-
dingly we may conclude that the origin of formation water in the area is closely related with the diagenesis and thermal

evolution of organic matters, based on the regional thermal evolution history. What’ s more, it is original sedimentary wa-

I FS HER:2017 - 10 - 15;{&1iT HHH:2018 - 08 - 20,

F—EHE B XIAE H (1993—) , B H-L0F58 A, iS5 R 3Bk fE~: . E-mail ; liufutian2016@ 163. com,,

WHUEF B 22500 (1966—) , B, #0375 ##E . E-mail ; rongxl99@163.como

E£WmA: FRKARPEEL T H (41772118) 5 FE 53 G0 & 112151 H (2016 YFC0601002 ) 5 [ 5¢ 5 4F B2 A 4 501 H (41602128 ) 5 o g AL S AR
B 55 2 & 55 4 05 H (310827172101 )



1180 M5 KRR b iR

539 &

ter, having undergone strong condensation and metamorphism and been affected by organic fluids such as oil and gas. All

in all,the formation water associated with oil and gas in the 6" member of Yanchang Formation in the southern Ordos Ba-

sin manifests that the hydrocarbon reservoirs in the southern part of the basin is in a stable and closed environment, and

the prospects for its oil-gas exploration are brighter.

Key words: geochemistry, formation water, Yanchang Formation, Upper Triassic, Ordos Basin
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Fig. 1 Location of the southern Ordos Basin and the sedimentary characteristics of the Yanchang Formation there
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Fig. 2 Surin classification for the origins of the formation water in Chang 6 member in the southern Ordos Basin
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Fig. 3 Correlation of formation water geochemistry with total salinity and the plane view distribution of total salinity in Chang 6

member in the southern Ordos Basin
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Fig. 5 Concentration of major ions of formation water vs. depth in Chang 6 member in the southern Ordos Basin
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Fig. 8 Diagram showing the thermal evolution history of the Mesozoic sequence in the southern Ordos Basin
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