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Dynamic chemical characteristics and origin of formation water in the second
member of Xujiahe Formation, Xinchang structural belt, Sichuan Basin

Lou Zhanghua' ,Su Yizhe',Zhu Rong',Liu Yifeng',Xu Shilin*,Li Wangpeng’

(1. Ocean College , Zhejiang University , Zhoushan , Zhejiang 316021, China ;
2. Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083, China )

Abstract ; Formation water from the second member of Xujiahe Formation, Xinchang structural belt, Sichuan Basin,
is chemically complicated and highly variable in salinity, with some wells recording dynamic changes of chemical
characteristics of produced waters. This paper discusses the migration of formation water based on a thorough analysis
of the chemical characteristics of formation water from each interval of the Xujiahe Formation by using salinity data,
chlorine/magnesiumionic ratios , metamorphism coefficients, Novik ’ s phase diagrams and etc. The results show that
the formation water of the second member has salinity values ranging between 70 and 110 g/L, chlorine/magnesium
ionic ratios greater than 50 and metamorphic coefficients greater than 10; and that of the fourth member has salinity
values ranging between 50 and 90 g/L,chlorine/magnesium ionic ratios less than 50 and metamorphism coefficients less
than 10. Their Novaks phase diagrams also have obvious differences. These characteristics can be used to determine the
stratigraphic origins of formation waters. The produced water from most wells in the second member show relatively stable
chemical characteristics, indicating that the waters are sourced from the same stratigraphic interval. However, the
produced water from some wells, such as Xin 856, Xin 2, Xin 10-1H and Xin 5, show significant variation of chemical
characteristics. Judging by the graphs, the waters are multi-sourced. Alien waters of high salinity and high bromide ion
concentration from marine Leikoupo Formation had been detected in wells Xin 2 and Xin 856 after Wenchuan

Earthquake. Waters from the fourth member were also observed in wells Xin 10-1H and Xin 5. It is suggested that faults
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are the most likely pathways for this cross-layer migration of formation water.

Key words: chlorine/agnesium ratio, metamorphism coefficient, salinity, Noviak’s phase diagram, formation water

dynamic change , Xujiahe Formation ,Sichuan Basin

I e i T = &2 W R T R % s R EE
FARSIIRIT & 0 b g2 % 1 74 4 g 20 52 T 4
ST AR R B K (>3 500 m) P AL
B /NT 5%, EHBER/NT 0.1 x 10w, J& T
IR R B D AORD T L BRI SR LS
RIKAAEE Z 4%, LT A S AL 85 H =S R
AR ok 2 ol /DA Mo 2K = AR K AN

H K 20 5 30] 21 )2 7K A58 22 B2 1 Hb 2 7k A2
FRAE IR B S A e M ey W A A 5
IR KR R B AR S B S RS T e
G20 M 2 K (G T [ AT AR R B AT T 20
FIMA — B (O — B ) )2 KAk Bk A 2 — B
2K R T PR T 2K, bR gE R4
38 o B A R 2 BT T F i DRI R (2 3l X 20
KM Z K RIZE R,

R 15 N PG 20 — BB b o R A
X, B — Bob E KAk 2R R B B A 0 AR AR RE, B
FLEEM 0. 05 o/L 5] 165 o/L, BALIRE R, [F—H I
TEARI AR AL B KA KA R R A I B 22 57,

WHH 2 KOR I AT BE & AR A8k . AR SCHE A R B I
VUMM 3L 39 LKA ~A s iy S L, 2
T )RR MBI KA AR AR, ST T HJZE KOG JE AR
FUAFERR s 255 OO K 302, o Ar SR AR e ad 7
=R AR B B A58, T 3t J= K RT RE A ok
Wo WP USRS 48 78 BUH 0 il T2 3 2 KO B oA
RHEAREZME L

1 M 5

BTG A LTV Y38 B 2 SR R AL AR 2R T 1wl
AR S ARAR S L, VAL SR AR, A BME BE , 2 IR
— B AR R E M (8 1) . g Es
TR A JE | ES R s 2l i 9 R A By B
TR — AR o BRI O A T I A
BT o B BB R AR e AR IX R T 1
P TR MR O Bk EE A2 B
TR R A B Y BE | bR S 2 R S A
5o B B AUE B EEARR R R ™

0 2 km
|

oS

e
O}Jrsmek
X

(o] =]

‘ﬁ‘% ‘ 0)”%100‘

o X fir B &
ek

i XX

= Ffr

BT I PY BB A il 0 (a) SR 0A1 (b)

Fig. 1

Map showing the locations of Xinchang structural belt(a) and distribution of wells(b) , Western Sichuan Depression
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Fig.2 Salinity vs. time, formation water from the second member of Upper Triassic Xujiahe Formation, Xuchang structural belt,

Western Sichuan Depression
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Table 1 Statistics of salinity, chlorine — magnesium ratio and metamorphic coefficient of formation waters from the second and

fourth members of Upper Triassic Xujiahe Formation, Xinchang structural belt, Western Sichuan Depression
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Fig.3 Novak graphs of formation waters from wells producing from the second and fourth members of Upper Triassic Xujiahe Formation,

Xinchang structural belt, Western Sichuan Depression
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Fig.4 Novdk’s phase diagrams of waters from typical wells in the second member of Upper Triassic Xujiahe Foramtion,
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