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Characteristics and genesis of dolomitization in Changxing and Feixianguan
Formations in Panlongdong , northeastern Sichuan Basin
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Abstract ; Systematic field investigation and thin section observation as well as electron microprobe determination
reveal that dolomitization is common in the Changing and Feixianguan formations in Panlongdong, northeastern
Sichuan Basin. Various types of dolomites are developed and distributed vertically in obvious zonation. From bot-
tom to top,they are biological clasitic dolomite, reef dolomite, crystalline dolomite, oolitic dolomite and micrite
dolomite respectively. Our study showed that three genetic models could account for the formation process of the
dolomites , including mixed-water dolomitization , infiltration and circumfluence dolomitization as well as penecon-
temporaneous dolomitization. The biological clasitic and reef dolomites were mainly formed through the mixed-
water dolomitization , which occurred in relatively open diagenesis environment with meteoric water input. These
dolomites had different 3" C values and more negative 30 values and remained original sedimentary structure
of rocks which restricted dolomitization. The infiltration and circumfluence dolomitization resulted in the forma-
tion of the crystalline and oolitic dolomites which have same §"C values, less negative 'O valuse,Fe and Mn
contents. The penecontemporaneous dolomitization created the micrite dolomite with tight lithology and less nega-
tive 8 C and 8"™0 values.
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Fig. 1 Sketch map showing sedimentary facies of Changing

Formations , northeast Sichuan Basin
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Fig. 2 Stratigraphic column of the Changzxing and Feixianguan formations in Panlongdong, northeast Sichuan Basin
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Fig. 3 Photomicrographs of different kinds of dolomites
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Fig. 4 Back scattered electron images of different kinds of dolomites
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Table 1 Carbon and Oxygen isotope values of different kinds of dolomites
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Table 1 EPMA data of different kinds of dolomites
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Fig. 7 Field photo and photomicrograph of micrite dolomites

4 4

1) JIZRACEE e F a0 42~ Al 2 23
R A BT AFEEIR H =, X L
Hza B A ek e b B LR i i v, i

AR RI 3 AR B (BRI ) = s iR
e A E mE iR = s e M E w5 .

2) TEVEAHAYEFAM LI B AL bl RGN
e L FERE LSRN s BR L2 2 T, 45 A IX 3R ITT
TR ATCRRAR 73 07, DA BT 3 =
PR =Rl A, B R G KA =5 ik, B iE

B9 2~ A SR A H = o

3) IRA KA = ARA T T K
MAEE (SRS ) A A M A n 2R
BCHLTE X P2 1 = A IR T IR i TR 2
), A=A 2 R AR A5 R 5, BT B AR 87 C
fEREGAY 80 B, K BHIE L TH KKK S
S RAXS IO RCA . BaE I E = A E
S0 T R PSS bae = Y (11
A 2 X B — 300 8 C B AN
FEXT R 0 8 O i, [A) It LA #¢ i5 f Fe, Mn
i, e T HIE R B — e A B P v ) AR
H = AR B T TR Ve - T05 = 5 1 SRR =X
HALCAEEECE, B2 LR E kAR R EH
AR = A RHAE, BT R T IR B 5 R BR A
TR

Z % x #t

(1] #ee i, wmms, x0s, 4. b KR BHRTT & 60 4F 1) il
RULRELT]. A5 KA H,2010,31(6) :689 - 698.
Dai Jinxing, Huang Shipeng, Liu Yan et. al. Significant advan-
cem ent in natural gas exploration and developm ent in China
during the past sixty years[ J]. Oil & Gas Geology,2010,31
(6) :689 —698

(2] FE—W,Soniw), dti ik, 5. IRAE =8 R Ul iR
AR A AR ] KA RTN,2004,24(12) : 5 -9.
Wang Yigang, Wen Yingchu, Hong Haitao, et. al. Exploation
target of the deep oolotic beach gas reservoir of the taiassic sys-
tem Feixianguan formation in northeast part of Sichuan Basin
[J]Natural Gas Industry,2004,24(12) .5 -9.

[3] FE—Wl,ubimd, B, . Wb &, =& R

ﬂﬁb’i%%bfﬁ[.l] KIRA T, 2008,28 (01) : 22 -
27.
Wang Yigang, Hong Haitao, Xia Maolong, et. al. Exploation of
reef-bank gas reservoirs surrounding Permian and Traiassic
troughs in Sichuan Basin [ J] Natural Gas Industry, 2008, 28
(01) ;22 -27.

(4] PRt shfair, I, 2. JIARIEH XK - TR Al D2
TRBR AR 5 15 M2 P S L8 4 B U [ 1] A il 5 R 4R
ST ,2009,30(5) :539 —547.

Chen Hongde, Zhong Yijiang, Hou Mingcai, et al. Sequence



92

ESRIIESIPS

R HL ST

N

33 E

(5]

(6]

[7]

(8]

[9]

[10]

[12]

styles and hydrocarbon accumulation effects of carbonate rock
platform in the Changxing-Feixianguan formations in the north-
eastern Sichuan Basin[ J]. Oil & Gas Geology,2009,30(5) :
539 -547.
HOJk KA. L3 H 0 S R AR R B
FyxE g SR T @[T ] A5 RIS R, 2000,
30(2):168 —176.
Zhu Zhongfa, Lu Jiangging. Control of fault blocks upon the
Late Permian reservoirs of reef facies in the Upper Yangtze
Platform and exploration suggestions[ J]. Oil & Gas Geology,
2009,30(2) :168176.
Ut WPSIT o R T o O %‘- JIARFEK IR A = A i
KRG EER AR ] AR Tl,2009,29(03) - 5 -8.
Shi Jiannan, Zhen Rongcal, Feng Qingping, et. al. Fluid origin
of burial dolomitization and hydrocarbon accumulation model of
backward charging in Changxing formation, NE Sichuan basin
[J]. Natural Gas Industry,2009,29(03) ; 5 -8.
+Bﬂ/ - JARA bl DXL S 28 A 4 fi S22 A T —— LA
=35 B eI HOR I [T ] A5 R ARk )5, 2010, 31
(5):620 -631.
Guo Tonglou. Diagenesis of the Feixianguan oolitic shoal reser-
voirs in the northeastern Sichuan Basin-examples from Xuan-
han-Daxian and Yuanba areas[ J]. Oil & Gas Geology,2010,
31(5):620 -631.
BISCHR WL, FIAR, B A B AR AL R R
)R A T on R AL T . il 5 RS,
2010,31(6) :810 —818.
HuWenxuan, Chen Qi, Wang Xiaolin, et al. REE m odels for
the discrim ination of fluids in the formation and evolution of
dolomite reservoirs [ J]. Oil & Gas Geology, 2010,31 (6) :
810 - 818.
BREEA: B, B, A T ZR B SR Al 20 1 = A fe A
BAF[T]. KRR T,2005,25(04) : 40 —41.
Chen Gengsheng,Zeng Wei, Yang Yu, et al. Discussion on do-
lomitization genesis of Feixianguan formation in Northeastern
Sichuan[ J] Natural Gas Industry,2005,24(04) .40 —41.
HH, Hairuoging, 38 B 2%, 55 IR =S R Ul A B =
HRE R BRI RARS A s ARk LT]. A AR,
2006,22(08) ; 2123 —2132.
Huang Sijing, Hairuoging, Pei Changrong, et al. Strontium con-
centration ,isotope composition and dolomitization fluids in the
Feixianguan Formation of Triassic, Eastern Sichuan of China.
[J]. Acta Petrologica Sinica. 2006,22(08) ; 2123 -2132.
RARA WG, 5, 55 AR KA AL =
JZRREBEFE )] 5 H)A 47, 2007,27(04) : 78 - 84.
Zheng Rongcai,Hu Zhonggui, Feng Qingping, et al. Genesis of
dolomite of the Changxing formation Upper Permian, northeast
Sichuan Basin[ J]. Journal of Mineralogy and Petrology. 2007 ,
27(04): 78 —84.
E g IR IR A, SCHE L S IRIE T =& 5wl RH A
B ——k B A G5 TR [ )] B B TR Ao

[13]

[14]

[15]

[17]

[18]

R (CHRBL2ERR) ,2007,34(03) : 297 —304.
Gao Meisheng,Zheng Rongcai, Wen Huaguo, et al. Lithological
characteristics of dolomite in the Lower Triassic Feixianguan
Formation of the NE Sichuan Basin, China [ J ]. Journal of
Chengdu University of Technology ( Science & Technology Edi-
tion) . 2007,34(03) : 297 -304
ke, X, 2= AL =B R - =S R A A EPTE
[T dERtRz2440 (A AR ML) ,2008 ,44.(05) = 799 —809.
Zhang Tingting, Liu Bo, Qin Shan. The origin of Permian and
Triassic dolostones in Northeastern Sichuan Province, China
[J]. Acta Scientiarum Naturalium Universitatis Pekinensis.
2008,44(05) : 799 —809.
HOREE RS, KA, A5 AR IE AR A = 1
SRR MR RRE R AL [T ] 25 A0 24k, 2009,
25(10) : 2363 -2372.
Huang sijing, Tong Hongpeng, Liu Lihong, et al. Petrography,
geochemistry and dolomitizaiton mechanisms of Feixianguan
dolomites in Triassic,NE Sichuan,China. [ J] Acta Petrologica
Sinica. 2009,25(10) : 2363 -2372.
AR, e ERAE, AF. NIARIEHIX &g e A1)
TEACATERIBEFEL) ] IRV SRR, 2005 (Z1 ) « 198 -202.
Mou Chuanlong, Ma Yongsheng, Wang Ruihua, et al. Diagene-
sis of the Upper Permian Panlongdong organic reefs in north-
eastern Sichuan|[ J]. Sedimentary Geology and Tethyan Geolo-
gy.2005(Z1) : 198 -202.
BREGE  EL, sbh, 55 DR IL QAN DG L i REGf 22 1 = A4k
IR T]. KRS RFL,2005,16(02) :162 ~ 166.
Wei Guoqi Yang Wei,Zhang Lin, et al. Dolomization genetic of
Feixianguan group oolitic beach reservoir in northeast Sichuan
Basin[ J]. Natural Gas Geoscience. 2005,16(02) ; 162 —166.
B IRALHE, PG A O RARUBURE BORTE N AR AL A
FELH AL I 2 i SRR L AR AF S B A [T ] Bk
1k2%,2006,35(03) : 325 -330.
Luo Ping,Su Liping, Luo Zhong, et al. Application of laser mi-
cro — sampling technique to analysis of C and O isotopes of
oolitic dolomites in Feixianguan Formation, Northeast Sichuan
[J]. Geochimica. 2006,35(03) : 325 —330.
TR W, KRR, A5 N AR AL X R AL SRR B =
fitt 2B [T ] A7 ih 241 ,2008,29(06) = 815 - 821.
Zheng Rongcai, Gong Wei, Zheng Chao, et al. Genesis of dolos-
tone reservoir of Feixianguan Formation in Lower Triassic of
northeast Sichuan Basin [ J ]. Acta Petrolei Sinica. 2008, 29
(06) ; 815 -821.
oA, SCHEE R, IRIET =&/ 58 UCHA S
HRH—R B A4S Se [R AL FAN Se F A UE
[J]. 7 541.2009,25(10) ; 2459 -2468.
Zheng Rongcai, Wen Huaguo,Zheng Chao, et al. Genesis of do-
lostone of the Feixianguan Formation, Lower Triassic in the NE
Sichuan basin: Evidences from rock structure and strontium
content and isotopic composition[ J] Acta Petrologica Sinica,

2009,25(10) : 2459 —2468.



1 W

B AR NNARAE AR IR K42 - RN 2 AR B A 93

[20]

[21]

[22]

[27]

WA, BT L A8 IRIE T =& 5 CAIDCHE = a1
K B s AR LI ] PaRE Al #2444z, 2007,29(01) :19 - 22.
Zeng Wei, Huang Xianping, Yang Yu,et al. The origin and dis-
tribution of dolostone in Feixianguan Formation in Lower Trias-
sic series, Northeast Sichuan[ J ]. Journal of Southwest Petrole-
um University. 2007,29(01) ; 19 -22.

e, SR, B, A5 IRIE =% R R AlSC L 6 <
A i G2 I W5 A [ ] A i 4R 55 T 42, 2006,
33(01) . 17 -21.

Yang Xiaoping, Zhao Wenzhi, Cao Hong, et al. Formation and
distribution of Triassic Feixianguan oolitic bank favorable reser-
voir in the NE Sichuan Basin[ J]. Petroleum Exploration and
Development,2006,33(01) : 17 - 21.

e, AR, SR, 4. IARALHL DX =& g R Al G2 i
Wz H ] RIART0IE,2008,28(01) ;42 —46.
Chen Hui, Tian Jingchun,Zhang Xiang, et al. Dolomization ge-
netic of the Lower Triassic Lower Triassic group oolitic beach in
Northeastern Sichuan Basin[ J]. Natural Gas Industry,2008 ,28
(01) : 42 -46.

TR, B AL, A AR P FRIERH T =ZF58 AR
BRI A ERIL) ] il #3741, 2004,6(02) : 182 ~190.

Su Liping, Luo Ping, Hu Sherong, et al. Diagenesis of oolitic
bank of the Feixianguan Formation of Lower Triassic in Luoji-
azhai Gas Field, northeastern Sichuan Province[ J]. Journal of
Palaeogeography,2004,6 (02) ;182 —190.

AT PR, Fr 4, 45 DB DU R I — St
Tt V) S 0 R G R ([ ] BRI, 2003 (03)
Mou Chuanlong, Tan Qinyin, Wang Liquan, et al. The discover-
ery and their importance of the Late Permian organic reefal oil
pool in Panlongdong, Xuanhan, Sichuan [ J ]. Geological Re-
view,2003 (03).

AL, AR, AT, 45 DU S DAL IR e — A ety
R S [T ] DR R, 2003,23(03) « 60 64,
Mou Chuanlong, Tan Qinyin, Yu Qian, et al. The Late Permian
organic reefal oil pool section in Panlongdong, Xuanhan ,Sichuan
[J]. Sedimentary Geology and Tethyan Geology,2003,23(03) .
60 - 64.

B, AR, R IR X E =S5 KA E
YR S AR UL ) ] OB 5 o B IO 4t S5, 2004, 24
(03): 65 -71.

Mou Chuanlong, Tan Qinyin, Yu Qian, et al. The organic reefs
and their reef-forming model for the Upper Permian Changxing
Formation in northeastern Sichuan [ J ]. Sedimentary Geology
and Tethyan Geology,2004,24(03) .65 -71.

AN, B, S, S ) AREH X B A e R AR

[29]

[30]

[35]

[36]

TEAHZ AR R F W R [T]. KA HIRFL 27,
2009,20(01) : 63 -69.

Li Xiaoyan, Wang Qi, Zhang Rui, et al. Reservoir Characteris-
tics and Main Controlling Factors of Upper Permian Panlong-
dong Organic Reefs in Northeastern Sichuan[ J]. Natural Gas
Geoscience ,2009,20( 1) :63 - 69.

kA, A8 e AR, 5. A H - B DU XK S - KAl
SRLERREMERE AR AE B XS 2 B R 29 [T . Hb~# 1 %%, 2007,
14(01) ; 182 -192.

Ma Yongsheng, Mou Chuanlong, Tan Qinyin, et al. Reef-bank
features of Permian Changxing Formation and Triassic Feixian-
guan Formation in the Daxian-Xuanhan Area, Sichuan Prov-
ince ,South China and constraint for the reservoirs of natural gas
[J]. Earth Science Frontiers,2007,14(01) ;182 - 192.
OB, RULEE, R, 46 JIZRJEH X 420 - /Al
DURURR Jr) B 4 i 28 L] A 5 KRR R T, 2007,
28(04) . 458 —465.

Ni Xinfeng, Chen Hongde, Tian Jingchun, et al. Sedimentary
framework of Changxing-Feixianguan Formations and its control
on reservoiring in northeastern Sichuan basin[ J]. Oil & Gas
Geology ,2007 ,28 (04 ) :458 —465.

E— N o, XRS5 PO G AR AL N =& 5 Al
SCHHIR IR £ 7% & 5 M T ARAH [ ] oy b B 2% 4, 2005, 7
(03): 357 -371.

Wang Yigang,Zhang Jing,Liu Xinggang, et al. Sedimentary fa-
cies of evaporative carbonate platform of the Feixianguan For-
mation of Lower Triassic in northeastern Sichuan Basin[ J].
Journal of Palaeogeography,2005,7(03) :357 - 371.
Badiozamani K. The Dorag dolomitization model-application to
the Middle Ordovician of Wisconsin[ J]. Journal of Sedimentary
Petrology,1973,43(4) : 965 —984.

Ward W C,Halley R B. Dolomitization in a mixing zone of near-
seawater composition, late Pleistocene ,northeastern Yucatan Penin-
sula[ J]. Journal of Sedimentary Research,1985,55:407 —420
Hard L A. Dolomitizationa critical view of some current views
[J]. Journal of Sedimentary Research,1987,57:166 — 183
Warren J. Dolomite; occurrence, evolution and economically
important associations [ J |. Earth-Science Review. 2000, 52
(3):1-8I.

Veizer J,Hoefs J. The nature of'® 0/'°0 and '* C/">C secular
trends in sedimentary carbonate rocks[ J]. Geochimica et Cos-
mochimica Acta,1976,40(11) : 1387 —1395.

Moore C H. Carbonate reservoirs; porosity evolution and dia-
genesis in a sequence stratigraphic framework [ M |. Elsevier

Science,2001.

a2

(%% £ L)



