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Fig.1 The sedimentary section of Low Triassic Feixianguan

Formation in Jichang Cliff Xuanhan
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Table 1 Analytical data of carbon isotope oxygen isotope
of the Feixianguan carbonate rocks from Jichang section

Xuanhan (the “* ” is the date selected for this research)

= o Sr. Mn
3°0/%0 & C/l%o
/m (PDB) (PDB) 1% Mn/Sr
JC-109 334.63 -8.76 1.66 0 Mn/Sr
Jc406 332.25 -7.14 1.59 6 32425 26 Mn/Sr <2
* JC097 314.66 -9.07 1.64 85
* JCH95 306.96 -8.61 1.75 80 °
JC-090 290. 58 -7 1.57 30 Mn/Sr 0.2
* JC-087 277.56 -8.51 2.09 80
JC-085 269.27 -7.96 2.02 0 ’
JC-082 256.28 -6.22 0.77 10 3.2
JC-080 246.06 -9.86 1.31 2 80
JC-079 240.94 -7.29 1.46 0 27
JC-078 235.54 -8 1.54 0
* JCH77 230.15 -6.11 1.71 0 20
1C076 27.27 -7.7 1.43 35 e,
* JCO75 207.45 -6.08 1.9 0
JC-073 203.13 -7.36 0.63 2
Jjc072 200.96 -7.67 2.06 40 A A A
JCo71 197.43  -7.54 1.73 0 o
JC-069 193.89 -8.17 1.57 10 s
JC-067 185.12 -8.1 1.25 20 2
* JCH66 184.22 -7.58 1.42 15 s
* JC-064 181.30 -6.43 1.56 0 C
* JC50 175.28 -8.35 1.42 1 %
= JC-049 174.85 -8.78 1.39 20
* JC-047 163.91 -8.44 1.18
* JC-046 154.52 -7.22 1.17 3 : >
* JC045 147.13 -7.39 1.26
* JC-043 138.34  -6.97 1.43 80 20
* JC042 136.93 -8.24 1.42 80
* JC-040 130.57 -7.96 1.36 15 ;
* JCO38 126.51 -9.29 1.68 96 —
* JC35 122.01 -7.12  0.91 96 — 34 §5C
* JC432 116.11  =3.45 1.59 98
* JC031 114.80 -4.4  1.87 98
* JC428 107.94 -5.89 1.17 95 o
* JC423 100.56 -7.3  1.65 10 33 .
* JC4021 93.85 -6.39 1.17 "
* JC-020 92.22  -8.87 2.68 8" C%o( PDB)
* JC-019 77.80  -5.08 2.3 0.06%0 ~2.68%0~ 1.28%0. 8"C
JC017 50.64 -6.38 1.64 20 .
* JC013 4112 -8.79 1.9 8 '
* JCO12 31.62 -5.81 0.67 10 ® (2.
* JC010 19.36  -7.95 0.06 5 5"C "¢
* JC-009 15.94  -6.09 0.52 15
* JC07 13.71  -6.13  0.42 10
* JC403 7.76  -8.06 0.3 10

* JCH01 3.55 -7.56
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Fig.3 Oxygen isotope characteristics of micrite limestones
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Fig.4 Carbon and oxygen isotope characteristics and diagenetic environment
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Fig.5 Photomicrographs and CL photos from thin sections of the Feixianguan carbonate rocks in Jichang

section Xuanhan ( Plane—polarized light vertical axis =2.2 mm)
Ca2* Mgz + i

~



223

2%

8" C
5" C
; Z=2.048 x (8" C +50) +
0.498 x (50 +50) (& PDB) ¥
( .
) Z 120 Z >
120 ;

(1) 46 3" C( PDB)
0.06 ~2. 68%0 . 1. 39%0
8" C  (1.3%0 ) 5" 0
( PDB) -9.86 ~ —3.45%
-7.37%o-
(2)

S

" C

%0

0 .
(3) 8" C
( -3.45 ~ —9.29%0)

(0.91 ~2.09%0) .50

(4)

10

2% o

( References)

N N I
1985 3(4) :1728 Zhang Xiulian. Relationship between car—
bon and oxygen stable isotope in carbonate rocks and paleosalinity and
paleotemperature of seawater J . Acta Sedimentologica Sinica 1985
3(4): 1728
J.
1994 12(4) : 1120 Chen Rongkun. Application of stable
oxygen and carbon isotope in the research of carbonate diagenetic envi—
ronment J . Acta Sedimentologica Sinica 1994 12(4): 1120
C.0.Sr
N I 2005 20( 1) :53-
56 Yan Zhaobin Guo Fusheng Pan Jiayong et al. Application of C
O and Sr isotope composition of carbonates in the research of paleocli—
mate and paleooceanic environment J . Contributions to Geology and
Mineral Resources Research 2005 20(1): 5356
— J. 2007
29(1) :15 Li Rongxi Wei Jiayong Xiao Jiafei et al. Response of
carbon and oxygen isotopic geochemistry to transgressive systems tract:
an example from Triassic stratigraphy in southwestern Guizhou Province
J . Journal of Earth Sciences and Environment 2007 29(1): 15
Anderson T F Arthur M A. Stable isotopes of oxygen and carbon and
their application to sedimentologic and paleoenvironmental problems
C // Arthur M A. Stable Isotopes in Sedimentary Geology Tulsa:
SEPM Short Course 1983 10: 1451
Jenkyns H C Gale A S Corfield R M. Carbon and oxygen isotope
stratigraphy of the English Chalk and Italian Scaglia and its paleoclimat—
ic significance J . Geological Magazine 1994 131: 134
Wendte J Dravis ] Stasiuk L et al. High-temperature saline dolo—
mitization of Devonian Swan Hills platform and bank carbonate Wild
River area ] . Bulletin of Canadian Petroleum Geology 1998 46:
210265
Rasser M Fenninger A. Paleoenvironmental and diagenetic implica—

tions of 880 and ' C isotope ratios from the Upper Jurassic Plassen

limestone J . Geobios 2002 35: 41-49

J. 2004 24(12):59 Wang Yigang Wen

Yingchu Hong Haitao et al. Exploration target of the deep oolitic
beach gas reservoir of the Triassic system Feixianguan Formation in
northeast part of Sichuan basin J . Natural Gas Industry 2004 24

(12): 59

I 2002 7(1):4655 Ran



224

29

11

13

17

18

20

Longhui Chen Gengsheng Zhang Jian et al. The study of Feixian—
guan oolitic beach reservoir distribution and analysis of exploration po—
tential in the northeast of Sichuan basin J .

ration 2002 7(1): 4655

China Petroleum Explo—

I 2007 25(6): 831839 Wang Yi-
gang Wen Yingchu Hong Haitao et al. Diagenesis of Triassic Feix—
ianguan Formation in Sichuan basin southern China J . Acta Sedi-
mentologica Sinica 2007 25(6): 831839

. I .
2007 28(2):946 Ma Yongsheng. Generation mechanism of Pu—
guang Gas Field in Sichuan basin J . Acta Petrolei Sinica 2007 28

(2): 946

I . 2001: 3038 Liu Huayi
Zhang]ing HongHaitao. The formation conditions of gas reservoir of
Changxing Formation and Feixianguan Formation in northeastern Si—
chuan basin J . Natural Gas Exploration and Development 2001:
3038
I
1997 18(2): 151457 Wei Kuisheng Xu Huaida Ye

Shufen. Sequence stratigraphic characteristics of Sichuan basin J
Oil & Gas Geology 1997 18(2): 151457

N ] 2002 20(2) :249-
254 Wang Xingzhi Zhang Fan Ma Qing et al. The characteristics
of reef and bank and the fluctuation of seadevel in Feixianguan Period

of Late Permian—arly Triassic east Sichuan basin J . Acta Sedim—

entologica Sinica 2002 20(2) : 249254

I 2004 6(2):182490 Su Li-
ping Luo Ping Hu Sherong et al. Diagensis of oolitic bank of the
Feixianguan Formation of Lower Triassic in Luojiazhai gas field north—
eastern Sichuan Province ] .

(2): 182490

Journal of Palaeogeography 2004 6

I 2005 16(2):162466 Wei Guogqi
Yang Wei Zhang Lin et al. Dolomitization genetic model of Feixian—
guan Formation reservoir in the northeast Sichuan basin J . Natural

Gas Geoscience 2005 16(2): 162166

J. 2005 25(4) :4041 Chen Gengsheng Zeng Wei
Yang Yu et al. Discussion on dolomitization genesis of Feixianguan
Formation in northeast Sichuan J . Natural Gas Industry 2005 25
(4): 4041

J . 2008 29(6): 1521 Zheng Rongcai Geng
Wei Zheng Chao et al. Genesis of dolostone reservoir of Feixianguan
Formation in Lower Triassic of northeast Sichuan basin J . Acta Pe-
trolei Sinica 2008 29(6) : 1521

Hairuo Qing

21

22

23

24

25

26

27

28

29

30

N I 2006 22(8) :
21232132 Huang Sijing Hairuo Qing Pei Changrong et al. Stron—
tium concentration isotope composition and dolomitization fluids in
the Feixianguan Formation of Triassic eastern Sichuan of China J .
Acta Petrologica Sinica 2006 22(8): 21232132

J. 2007 19(4) :6440 Li Guojun Zheng

Rongcai  Tang Yulin et al. Sequence-based lithofacies and palaeo—
geography of Lower Triassic Feixianguan Formation in northeastern Si—
chuan basin J . Lithologic Reservoirs 2007 19(4): 6470

J. 2008 35

(1) :54-66 Feng renwei Wang Xingzhi Zhang Fan et al. Sedi-
mentary facies of isolated carbonate platform of the first to third mem—
bers of the Lower Triassic Feixianguan Formation in the northeastern
part of the Sichuan basin and other related aspects J . Geology in
China 2008 35(1): 54-66

M . : 2003: 195 Jiang
Zaixing. Sedimentology M

2003: 195

BeiJing: Petroleum Industry Press

J.
2003 30( 1) : 948 Huang Sijing Shi He Mao Xiaodong et al. Di—
agenetic alteration of Earlier Palaeozoic marine carbonate and preser—
vation for the information of sea water J . Journal of Chengdu Univer—
sity of Technology: Science & Technology Edition 2003 30(1): 9-
18

I 1999 14(3):262268 Li Xin-
qing Wan Guojiang. Problems in studies on carbon and oxygen stable
isotopes in carbonates J . Advances in Earth Science 1999 14
(3): 262268

Qing Hairuo . —

J . :D

Hairuo Huang Peipei

2008 37(3):273383 Huang Sijing Qing
et al. The strontium isotope composition and
revolution of sea water in Late Permian—Early Triassic-basin on the re—
search of marine carbonate in Chongqing J . Science in China: Se—
ries D 2008 37(3): 273383
Jenkyns H C. Cretaceous anoxic events: From continents to oceans
J . Journal of the Geological Society 1980 137: 171488

J. 1997 71( 1) :45-53 Huang Sijing. A study on
carbon and strontium isotope of late Paleozoic carbonate rocks in the
Upper Yangtze Platform J . Acta Geologica Sinica 1997 71(1):
4553
Veizer ] Fritz P Jones B. Geochemistry of brachiopods: oxygen and
carbon isotopic records of Paleozoic oceans J . Geochimica et Cosmo—
chimica Acta 1986 50: 16794691

N ~

I 2007 28(3):253260 Liu



2 0N 225

Jianqing Jia Baojiang Yang Ping et al. The application of carbon mas. metastable analogues for the genesis of ancient platform dolo—
oxygen and strontium isotopes to the study of Middle-Upper Jurassic mites C //Purser B Tucker M Zenger D. Dolomites. International
sequence stratigraphy in Longwei Area Qiangtang basin J . Acta Association of Sedimentologists Special Publication 1994 21: 133-
Geoscientica Sinica 28(3) : 253260 153

31 Mattews R K. A process approach to diagenesis of reef-associated 37 Saller A H Henderson N. Distribution of porosity and permeability in
limestones C  // Lapovte L. F. Reefs in Time and Space. Tulsa: platform dolomites: insight from the Permian of west Texas J .
SEPM Special Publication 1974 18: 234256 AAPG Bulletin 1998 82: 15284550

32 Saller A H. Petrologic and geochemical constraints on the origin of 38 Moore C H. Upper Jurassic subsurface cements: a case history C //
subsurface dolomite Enewetak Atoll: an example of dolomitization by Schneidermann N Harris P M. Carbonate Cements Tulsa: SEPM
normal sea water J . Geology 1984 12: 217220 Special Publication 1985 36: 291308

33  Lohmann K C. Geochemical patterns of meteoric diagenetic systems 39 Keith ML Weber J N. Carbon and oxygen isotopic composition of se—
and their application to studies of paleokarst C //James N P Cho- lected limestones and fossils J . Geochimica et Cosmochimica Acta
quette P W. Paleokarst. New York: Springer-Verlag 1988: 58-80 1964 28:17864816

34 Melim L A Westphal H Swart P K et al. Questioning carbonate di— 40
agenetic paradigms: evidence from the Neogene of the Bahamas J . J. 2009 27(6):10434049 Wang Yi
Marine Geology 2002 185: 2753 Wang Xingzhi Wang Yigang et al. Geochemical characteristics of

35 Aharon P Socki R A Chan L. Dolomitization of atolls by sea water dolomites in Lower Triassic Feixianguan Formation Northeast Si—
convective flow: test of a hypothesis at Niue J . South Pacific Journal chuan China J . Acta Sedimentologica Sinica 2009 27 (6):
of Geology 1987 95: 187203 10434049

36 Vahrenkamp V C Swart P K. Late Cenozoic dolomites of the Baha—

Application of Carbon and Oxygen Isotope to Carbonate

Reservoirs in Northeast Sichuan Basin
CHEN Mei' WANG Longzhang' > ZHANG Xiong' CHEN Zhi-bin'

(1. China University of Geosciences Wuhan 430074;

2. Key Laboratory of Techniques and Petroleum Resources of Ministry of Education China University of Geosciences Wuhan 430074)

Abstract The trend of third-order sea-devel changes and mechanism of dolomitization are studied based on C O i-
sotope analysis of carbonate rocks as well as microscopic research CL analysis and previous studies of Feixianguan
Formation in Jichang of northeast Sichuan Basin. In convenience to analysis the samples were grouped into two sets
of micrite limestone and dolomite. The C O isotope analysis of micrite limestone shows that the value of §"C are all
positive and two stages are clear that is the first stage is a fast rising stage and followed a falling—stage with a wave
shape. The result suggests that the sea level increases quickly in the early First Section of Feixianguan Formation
then shows a slowly falling trend with sublevel fluctuation after maximum flooding surface. The 8" C evolution curve
is rising totally which is in accord with the rising trend of the Triassic global sea level. The implications of 80 on
the seadevel changes is obscure due to the processes of late diagenesis. The C O isotope analysis of dolomite shows
that the orthogonal points of 8" C (0.91%0 ~2.09%c) and 80 ( 3.45%0 ~9.29%c) fall in the second quadrant.
The result combining with microscope studies and cathodeluminescent analysis suggests that dolomitization was
formed in the buried condition.

Key words Northeast Sichuan Basin; carbonate rocks; carbon and oxygen isotope; seadevel changes; burial dolo—

mitization



