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Characteristics of Neogene Formation Water and Its Response to
Hydrocarbon Distribution in Liuxi-Liubei Area of Raoyang Sag

ZHAO Lrtjie, JIANG Youlu, LIU Hua, PANG Yu-mao

(School of Geosciences, China University of Petroleum, Qingdao 266555, Shandong, China)

Abstract; Neogene formation water and its response to hydrocarbon distribution in Liuxi-Liubei
Area, in which hydrocarbon was richest in Raoyang Sag of Jizhong Depression, were analyzed;
distribution characteristics of salinity and hydrochemical type of Neogene formation water were
discussed; the internal relationship between abnormal geochemistry characteristics of Neogene
formation water and the migration and distribution of hydrocarbon in the area was revealed. The
results showed that Neogene developed NaHCO; type of formation water with low salinity in
Liuxi-Liubei Area, the salinity of formation water increased gradually from west to east and from
north to south, and the hydrochemical type developed from HCO; -Cl™ -Na' to CI" -HCO; -Na™ ;
the corresponding relationship between abnormal Neogene formation water and hydrocarbon
distribution was fine under the condition of good oil source and fault; Neogene hydrocarbon was
usually rich in the area with high salinity of formation water, abnormal hydrochemical type and
source fault developed, and the Na,SO, or MgCl, type of Neogene formation water with high
salinity indicated the characteristics of migration and accumulation from lower to upper.

Key words: formation water; salinity; hydrochemical type; hydrocarbon distribution; Neogene;

Raoyang Sag; Jizhong Depression
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Tab.1 Proportions of Neogene Formation Waters with Different Salinities in Different Oilfields of Raoyang Sag
/ (g+L™H /%
M<1 1<M<2 2<<M<_3 3<IM<4 4<M<5 5<M<_6 6<M<_7
48 1.6 67.2 23.0 4.9 1.6 0.0 1.7
108 4.7 55.8 12.8 4.1 1.2 2.3 5.8
15 13.3 40. 0 13.3 26.7 0.0 6.7 0.0
21 2.3 68.2 22.7 6.8 0.0 0.0 0.0
11 6.3 62.5 25.0 6.2 0.0 0.0 0.0
20 3.2 83.9 9.7 0.0 3.2 0.0 0.0
s
. C D,
s 2
Tab.2 Analysis Results of Abnormal Neogene
2 gL ", Formation Water in Liubei Oilfield
6~7 g L 60. 102 T o
gL b (g« L7H
5. 12 1-1 7.195 MgCl, 3.900
C 2. 2. ’ 1-2 7.114 MgCl, 3.793
° 202 7.038 CaCl, 3.926
’ 5 6. 304 Na; SO, 3.102
’ 102 1.782 MgCl, 1. 050
’ - ° 30 1. 985 NaHCO;4 1. 235
’ o 60 2.203 MgCl, 1.476
7 4.226 NaHCO; 1. 892
I i 12 2.033 | NaHCO; 0.762
45 1. 365 MgCl, 0.419
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8 1. 493 MgCl, 0.395
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Fig. 2 Distribution of Wells with Abnormal Formation

Water of Neogene in Liubei Area
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Fig. 4 Relationship Between Hydrocarbon Distribution and
Abnormal Neogene Formation Water in Liubei Oilfield

[12-13] ,
3.2 NaHCO;
. CaClz .
, NaHCO;
N Na, SO,
MgClz ° -
, ¢ CaCl,
) NaHCO;, .
Na, SO, MgCl, Lro-zo]
78% NaHCO; ,
° Naz SO4
’ Lo °
’ CaClg
, NaHCO;
Nag SO1 °
o 5 ,
° ’ CaClZ
4

@y ,

LA S

Q‘

NaHCO, Na,SO, MgCI
Rk Rk Bk

. — Realeal

el
W =

ﬁ?
X0

i

=
®

5
Fig.5 Horizontal Distribution of Hydrochemical
Types of Neogene Formation Waters with
High Salinity in Liubei Oilfield

’

s 2
NaHC()g 0 N NaH*
CO; o N NaHCO,
2) R
; NaHCO;,
CaCl, NaHCO;,
. Na, SO,
MgClz s o
References :
[1] . . ,
(1.

,2010,32(3) :285-289.
XU De-ying, ZHOU Jiang-yu, WANG Hua, et al.

Chemical Characteristics of Formation Water Signifi-



62

2012

(2]

[3]

[4]

[5]

[6]

L7]

cant to Oil Reservoir in Dongying Formation, Nanpu
Sag, Bohai Bay Basin [ ] ].
Experiment,2010,32(3) :285-289.

Petrolum Geology and

’ ’ ’

L1

,2010,34(5) :50-56.
LI Mei, JIN Ai-min, LOU Zhang-hua, et al. Hydro-
chemical Properties of Formation Water and Its Rela-
tionship with Oil and Gas Migration and Accumula-
tion in Zhenwu Area of Southern Gaoyou Sag[]].
Journal of China University of Petroleum: Edition of
Natural Science,2010,34(5) :50-56.

LI, .2012,34(1)
36-39.
TAN Kaijun,ZHANG Fan, YIN Lu,et al. Preserva-
tion Conditions for Formation Water and Hydrocar-
bon in Wuxia Area, Junggar Basin [ ] ]. Petroleum
Geology and Experiment,2012,34(1) :36-39.

LJ1.
,2012,27(1) :35-41,52.

ZHAO Wei-wei, WANG Xiu-juan, YANG Zhao-lin,
et al. Relationship Between Hydrochemical Characte-
ristics of Majiagou Formation Water in Lower Paleo-
zoic in Sulige Region and Natural Gas Accumulation
[J]. Journal of Xi’an Shiyou University: Natural Sci-
ence Edition,2012,27(1) :35-41,52.

[JJ.

,2011,33(1) :57-63.
LENG Ji-gao, YANG Ke-ming, YE Jun,et al. The Origin
Analysis of Stratum Water in Xujiahe Formation of
Xiaoquan-Fenggu Structural Belt[J]. Journal of Sou-
thwest Petroleum University: Science and Technology
Edition,2011,33(1) :57-63.
L1
,1999,23(3) :8-11.
QU Yong-hong,SUN Zhen-cheng, FENG Xiao-jie, et al.
Middle-upper Proterozoic Buried Hill Groundwater
Geohydrologic Character and Significance for Explo-
ration in Northern Jizhong Depression [ ] ]. Journal of
Daqing Petroleum Institute,1999,23(3) :8-11.
LJl. ( )

2001,15(1) :56-60.
WANG Quan,GAO Ji-hong, TANG Hong.et al. Neo-

[8]

L9]

[10]

[11]

(12]

[13]

[14]

gene Hydrocarbon Accumulation and Distribution in
Jizhong Depression[ ] ]. China Offshore Oil and Gas
(Geology) ,2001,15(1) :56-60.

s )

- L.
44-47,
ZHANG Yi, XIA Bin, JIANG Lan-lan. Study on the

Chemical Characteristics of Oilfield Water and the Water-

,2009,16(3):

rock Interaction in Biyang Depression[ J]. Petroleum
Geology and Recovery Efficiency,2009,16(3) :44-47.

AR .2001,23(2):
195-199.
DONG Wan-bai, LIN Yanping.GAO Hong. Longitu-
dinal Changing Regularity of Hydrochemistry for the
Southern Edge and Hinterland of the Junggar Basin
[J]. Petrolum Geology and Experiment,2001,23(2) :
195-199.

[M]. s
,1956.

SU Lin. Oilfield Water in Natural Water System[ M |.
Translated by WANG Cheng-yi. Beijing: Petroleum
Industry Press, 1956.

(1] ,2009,16(6) :53-55.
LI Guo-lin. Application of the Hydrogeologic Cycles
to Hydrocarbon Exploration in Linging Area [ ] ].
Petroleum Geology and Recovery Efficiency, 2009,
16(6) :53-55.

LIl .2002,24 (1)
25-28.
LIANG Su-juan.LIU Chi-yang, WANG Ding-yi. Clas-
sification of Paleogene Anticlines by Tectonic Mecha-
nism in Jizhong Depression[ ] . Journal of Xi’an Engi-
neering University,2002,24(1) :25-28.

[1]. ,2009,

30(3):268-274.
ZHANG Zong-feng, ZHA Ming, GAO Chang-hai.
Hydrochemical Characteristics and Hydrocarbon Accu-
mulation in the Chengbei Fault Terrace Zone of Da-
gang Oilfield[ J]. Oil and Gas Geology, 2009,30(3):
268-274.

L] ;
2009,16(3) :38-40

LI Xiao-jun. Application of the Chemistry Research of



63

Field Water on Oil Source Analysis—a Case Study of
Liangjialou Oilfield and Shengtuo Oilfield[ J]. Petroleum
Geology and Recovery Efficiency,2009,16(3) ;:38-40.

L. , 2009,
20(4) :603-609.
QIAN Shi~you, ZENG Jian-hui. Chemical Characteris-
tics of Shahejie Formation Water and Their Petroleum
Geological Significance, Dongying Sag [ J ]. Natural
Gas Geoscience,2009,20(4) :603-609.

s s PR 8
(Il ,2011,

32(4):399-401.
JIANG Wenrjuan, FENG Qiao, LI Ying-li, et al.
Chemical Characteristics and Geological Significance of
Formation Water of He-8 Member in Western Sulige
Gas Field, Ordos Basin[ J]. Xinjiang Petroleum Geology,
2011,32(4) :399-401.

[I]. ,2011,31(1) :37-41.
YIN Yan. Analysis of Hydrochemical Characteristics

of Paleogene Local Water and the Affecting Factors in

Dongying Sag[ ] |. Offshore Oil,2011,31(1) :37-41.
[yl .

2008,30(3) :278-282.
HUI Xiao, TIAN Yong-giang. Hydrogeologic Fea-
tures and Enrichment Laws of Oil Reservoirs in South
Tianhuan Depression, Ordos Basin[ J]. Journal of Earth
Sciences and Environment,2008,30(3) :278-282.

[J]. ,2010,29(6):
101-105.
QI Rong, LIU Xiao-feng, LIN Bo-wei. Characteristics
and Genesis of Formation Water in Northeastern Area,
Zhanhua Depression[ J]. Geological Science and Tech-
nology Information,2010,29(6):101-105.

[J]. ,1998,20(1) .
39-43.
WANG Zhong-hou, ZHANG Shu-jun. Discovery and
Characteristics of High-mineralized Soda-dicarbonate-
typed Water in Karamay Oil Region [ ]J]. Petrolum
Geology and Experiment,1998,20(1) ;39-43.

A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
H
=< 4
A
4
A
4
A
4
A
4
A
y
A
y
A
y
A
y
A
y
A
y
A
v
A
v
!
x>
y
A
y
A
v
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
y
A
v
A
y
A
y
A
y
A
y
A
y
2o

P

E-mail:dkyhxb@chd. edu. cn

v
Y y
H H
H H
5 s
: !
' ( ) ( ( » 1979 . , )
A A
: . ( » , . H
y y
g R . \ 2011 ( g
; ( M) 0.911, 0. 82, :
A A
! ¢ : , :
8 ( ) . ) : E
A

H 1. (CSTPCD) 5
y

A A
E 2\ ) 5
E 3. ; E
H 4. N ; !
Y Y
: 5. ; !
A A
H 6. . H
y v
: :
A A
; 710064 :029-82334686 ;
A A
H H
H H
: B

DDA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DD

DB DDA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA D



