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The control of reservoir types in Lunnan oilfield on characters of formation water

LIU Dayong' CHEN Jian' PENG Ping’an'
XIAO Zhongyao® ZHANG Baoshou” LU Yuhong® ZHANG Haizu® YU Chiling'
State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry , Chinese Academy of Sciences ,

Guangzhou 510640, China; 2. Research Institute of Explorotion and Development , PetroChina Tarim
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Abstract: Formation water is often accompanied with oils and gases in the Lunnan Oilfield, Tarim Basin, while reservoirs with differ-
ent kinds of caprocks show apparent variations in characters and distributions of formation water. In the study area, reservoirs in the
Lungu 7 and 2 Lungu blocks have little Upper Ordovician deposits due to the adjacence to upheaval and severe denudation, while
Middle Ordovician reservoirs in the eastern Lungu block are overlain with multiple suites of Upper Ordovician carbonates. There-
fore, they are characterized by a weathering-crust reservoir and deeply-buried reservoir, respectively, and have different formation
water that varies regularly with the increase of the burial depth and overlying caprock thickness of reservoirs. Comparatively, forma-
tion water in the weathering-crust reservoir shows higher salinity, chlorine content, Cl/Br ratio and * Sr/*® Sr ratio, but lighter §'* O
and 8D values than that in the deeply-buried reservoir. These variations of formation water in different reservoirs are probably attrib-
uted to the dissolution, admixture and water-rock interaction of formation water, which result from different kinds of reservoirs,
particularly the difference in caprock thickness.
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Fig.1 Location of research area and sampling boreholes in Lunnan oilfield
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Fig.2 Distribution of different parameters of formation water in Lunnan oilfield
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, Fig.3 8D and §"O of formation water in Lunnan oilfield
7. 2 : . D
) HO) HE)
pH N (s
3.2 . —4. 153~ —8& 64%,(PDB
7 5D — 50% ~ ) (18] 22, 00%, ~
—34%,8"0 — 0. 32%~1 60%0; 2 26. 63%,(SMOW ) ,
oD —47. 0%~ —34. 1%, 8% O 7%, (SMOW ), , ,
—0. 77%0~2. 56%0; oD ,

—40. 0%~ —29. 8%0.,5"0 4, 84%0~

. Western Canada



370 2012 33
Gy §7Qr /% Sr
[20] . , [16] i ,
o s o
’
o s
33 o
7 483 ~ 646 1
mg/L, 2 466 ~644 mg/L,
192~343 mg/L, (D
s N
. 7 % Sr/% Sr 0. 710 5~ NN o s
0. 7109, 2 8 Sr/% Sr , .
0. 7103~0. 7108, . ¥ Sr,
0. 711630, o o
0. 709 8 ~ (2)
0. 7101, o s
s s
’ H
[21] . o s .
) 0. 707 7~ ,
0. 709, B .
N s
s o
o [1]
; , L .2008,29(1) ;153-158.
’ Liang Digang. Review and expectation on the discovery of Ordo-
; vician Lunnan-Tahe oilfield, Tarim Basin[J]. Acta Petrolei Sini-
, , ca.2008.,29(1) :57-63.
. [2] . . . il
[l ,2011,32(3) :411-416.
( 4) , , Yan Wei, Wang Xingzhi,Zhang Tingshan,et al. Investigations of
the karst during the Episode[ll of the mid-Caledonian in the Tahe
i oilfield[JJ. Acta Petrolei Sinica,2011,32(3) ;411-416.
— [3] . ; ;
Lt:., “ar . (1. .2009.14(4) :67-77.
E . Zhou Xinyuan, Yang Haijun, Han Jianfa, et al. Case of discovery
Q e | o and exploration of marine fields in China (Part 12) ; Lunnan Or-
E ol ) o o A A ﬁi}é THE dovician oil-gas field in Tarim Basin[ J|. Marine Origin Petroleum
E2 : ﬁ{f:;ig Geology»2009,14(4) ;67-77.
. . , . , . [4]
07095 07100 0.7105 07110 07115 0.7120 (1. ,2011,32(1):102-107.
el Li Yang, Fan Zhihui. Developmental pattern and distribution rule
4

Fig.4 Stronium concentration and *’ Sr/* Sr of formation

water in Lunnan oilfield

[5]

of the fracture-cavity system of Ordovician carbonate reservoirs in
the Tahe oilfield[ J]. Acta Petrolei Sinica,2011,32(1):102-107.

, ’ ’



371

[6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[1l. . 2007,28(1):92-97.
Chen Zhihai, Huang Guangtao, Liu Changhong, et al. Distribu-
tion of hydrocarbon fluid and division of flow units in fracture-ca-
ve reservoir[ ] ]. Acta Petrolei Sinica,2007,28(1):92-97.
(1. ,2011,32(3) :404-410.
Miao Zhongying, Chen Jianfa, Zhang Chen, et al. Regularity of
distribution and accumulation stages of natural gases in the Lun-
nan lower uplift of the Tarim Basin[J]. Acta Petrolei Sinica,
2011,32(3) :404-410.
[l +2007,28(5) :57-63.
Zhu Dongya, Hu Wenxuan, Zhang Xuefeng, et al. Characteristics
of burial dissolution in the Ordovician limestone of Tahe oilfield
[J]. Acta Petrolei Sinica,2007,28(5) :57-63.
[7]. ,2005,16(4) :503-506.
Cai Liguo, Qian Yixiong.Liu Guangxiang. The isotopes composi-
tion formation waters in Akekule and adjacent, Tarim Basin[ ] ].

Natural Gas Geoscience,2005,16(4) :503-506.

(1] +2005,27(5) :502-507.
Qian Yixiong,Cai Liguo, Gu Yi. Ion related parameters of forma-
tion water distribution in the Tahe oilfield and its relationship to
petroleum migration[ J]. Petroleum Geology & Experiment, 2005,

27(5):502-507.

(1. ,2008,29(4) :567-572.

Zhu Rong, Lou Zhanghua,Lu Xinbian, et al. Chemical character-
istics of underground water and development performance of
fracture-cave units in Tahe oilfield [ ] ]. Acta Petrolei Sinica.,
2008,29(4) :567-572.

, , s . Lyl

,2009,14(2) :23-30.
Liu Jingjiang, Mao Guangzhou, Ruan Yang, et al. Lunnan top-
open buried hill reservoir [ J]. China Petroleum Exploration,
2009,14(2) :23-30.
Wang T,He F,Wang C,et al,Oil filling history of the Ordovician
oil reservoir in the major part of the Tahe oilfield, Tarim Basin,
NW ChinalJ]. Organic Geochemistry,2008,39:1637-1646.
Cai C, Franks S G, Aagaard P. Origin and migration of brines
from Paleozoic strata in Central Tarim, China: constraints from
87Sr/% Sr, 8D, 8O and water chemistry[J]. Applied Geochemis-

try,2001,16:1269-1284.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[JJ. .1999,20(3) ; 244-248.
Zhou Jiangyu, Han Yanying, Lin Zhongmin. Sedimentary evolu-
tion and salt-forming mechanism in Lower Carboniferous salt-
bearing series,northern Tarim Basin[]]. Xinjiang Petroleum Ge-
ology.1999,20(3) :244-248.

[l 22010,31(5) ;748-754.
Wang Yunsuo, Xu Huazheng, Wang Chuangang, et al. Character-
istics of the salinity and distribution of the Neopaleozoic forma-
tion water in Ordos Basin[ ] |. Acta Petrolei Sinica,2010,31(5)
748-755.
Barnaby R J,Oetting G C,Gao G. Strontium isotope signatures
of oil-field waters;:applications for reservoir characterization[ J].
AAPG Bulletin,2004,88(12) :1677-1704.
Birkle P,Garcia B M,Padron C M M, et al. Origin and evolution
of formation water at the Jujo-Tecominoacdan oil reservoir, Gulf
of Mexico:Part 2;isotopic and field-production evidence for fluid
connectivity[ J]. Applied Geochemistry,2009,24:555-573.
Ziegler K, Coleman M L, Howarth R J. Paleohydrodynamics of
fluids in the Brent Group (Oseberg Field, Norwegian North Sea)
from chemical and isotopic composition of formation waters[ ] ].
Applied Geochemistry,2001,16:609-632.

’ ’ ’

NN [l —

,2008,33(3) :377-386.
Liu Cunge, Li Guorong,Zhu Chuanling, et al. Geochemistry char-
acteristics of carbon, oxygen and strontium isotopes of calcites
filled in karstic fissure-cave in Lower-Middle Ordovician of Tahe
oilfield, Tarim Basin[]]. Earth Science:Journal of China Univer-
sity of Geosciences,2008,33(3):377-386.
Hitchon B, Friedman I. Geochemistry and origin of formation wa-
ters in the western Canada sedimentary basin—1; stable isotopes
of hydrogen and oxygen[]]. Geochimica et Cosmochimica Acta,
1969,33:1321-1349.
Dogramaci S S, Herczeg A L. Strontium and carbon isotope con-
straints on carbonate-solution interactions and inter-aquifer mix-
ing in groundwaters of the semi-arid Murray Basin, Australia[ ] ].
Journal of Hydrology,2002,262.:50-67.
Denison R E,Koepnick R B, Burke W H, et al. Construction of
the Silurian and Devonian seawater 8 Sr/® Sr curve[ ] ]. Chemical
Geology.1997,140;109-121.

2011-10-28 2012-01-18 )



