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Fig. |  Microscopic features of porosity in Puguang and Tazhong area

r 7 50 45
R 15 S 41
50T w6 A % 241 45 45 40 35 35

X
?\a40* “D‘;
¥ 1 30 30
B ﬁ20 1916
2

10 3 4

15
L 7 l—l 68
U|‘10_ s N 0 = :

0.5~1 1~1.5 1.5~2 2~5 5~10 >10 <0.02 0. 02~0.250.25~1  >1
FLBRBE/ % BEE/10°um’

P2 S ebarh IR R Sl DG ik i £ 2= FL B L 3B 2 % LU

Fig. 2 Comparison of porosity and permeability of oolitic beach in Puguang area with psammitic beach in Tazhong area



393

3
o TS ,
SO1 M 4 3 k%40 2k ik . :
50t 45 o 70 62
e ° 60
% 40 ;?*- 50
301 40
| 2 20 2 W3 23
20 1310 13 X 20 15
o 1o [HTH B M vt |B. ¢
00. 5~1 1~1.5 1.5~2 225 -59~}¥ >10 <0.02 0. 02~0.250. 25~1 >1
FLBRBE/ % BIEE/107um’
3
Fig 3 Comparson ofporosity and pemeability of reef n Puguang areaw ih Tazhong area
( 2), o ~
10% . 10% 30%:; , ). 1
%% ~ o , ,
10% , -
, ) 4¢ d),
( 2, 1x10°° I
Umz N N )
I |
[ 21~ B3]
22
2 I 2
( 3 ( 4a),
5% ~ 10% , > 10% 2% ,
I 1% ~ 1. Sl >
: >2% 1% C )
(3,
I J—
, | , ( )
) |
5 62— 82
2 ( )
s 24— 26
21 ( 4cd)
(  4a),
( 4b) , ,
— R 23
( 4a) — ,



394 27

W

e
Lt
] OO Ea &8 ¢ [0 & 80 B3 C -

TlkH  BEE  EBE EHE SRR e MK fpE FEA6R S RBRek

4
a ; h ;e I 3 d I
Fig 4 Comparson of sedimentary facies n the norheast of Sichuan Basi with Tazhong area
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



395

¢ WE R4 )
WERR - JERE | g7 T A A, - JPBE| g 1 25 A
g |4 | & miw — gl |R|%|a|= /m #
X 25 —
oy & :
74 %
i : 25 &
T =2
iy it [ ¥ \
X W - = 0
B B -
®/ ® &
z @/@ 277
E. —F —IHHI&/IIHHHHH
) e s e
Al 7@ e 23
B ® % R
*| B - I R ~
ﬁ Vs 2T I + =
4 « l}l%l'll/llm?jlll 600 i " " B 210
- .. .. I W [
e i : SE [} * +
@7 ® | =S =1 =1=
jE_‘ /.o/ ./ :' g | E 16
e /o 72 /o y 1 2:; = ot — ~
& //( i : *& & $—.¢—
i : e - 1 290
7 . , [
© ] W
! [%._Ti:i\_l_l_ 14
! B [ ~
! 8 -4l
| = ’
o 65
. 92 E % | ’1 ’I g
El$ X | BT
Bla : P 277
& Bl 540 | € tat
F '., o
&
% |1
%8 Wi
Jll /;/ TIIIT ®® . e e v AN m:: PN e

¥ ) wy @R DB £ EW® MEE RRE  ®E
- ) )

Fig 5 Columnar section showing lihobgic assocition of Changx ing-Fe k anguan F om ation

n Puguang ( left) and L mnglitage Fom atbn in Tazhong area ( rght)



396

27

[3]

[26~ 34]

7)’ )

6  JIARIL RALSRA TR KA

Fig.6  Depositional model of Feixianguan Formation in the northeast of Sichuan Basin

- & O

=lek,

B 7 b REER A TTRUR

=k 303 30

Fig.7 Depositional model of Lianglitage Formation in Tazhong area

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



397

6) ’Mg bl

2+

#4263
o R E
Z /m
3
| 14300
E
B’
B
14350
):: |
W o
n 1440 =1
AA_|
1 [ An
B AL |
[ An
[ X )
g 25
l.l.l
o
g—4450-_;—&':—;‘:
== i
R I 'l T ¥ ¥
= : c:
X )
[EHY I e
] _ i -
== L] (] 0:7.'0
w150 — o 4650 Pf Blsss0 s =
: - : B :‘E:‘:“ o
. == Spigh [ECm-
" = F X i .Eﬂ
. : . e~ f s o
P& 451 4700—% 5850-'—,17"—‘
Ty
EHTE | (4B o a e
WEBRE RKE AEBRE L d e
ﬁ Q,Q.Q m ¥ T
R ga L = '_:137: -
[::] REER i = B T
Bly7s0 FIET 59004 ——

meERER

8
Fig 8 The distributon of multiphase syngenetic vugs of Lianglitage Fom aton n Tazhong area



398 27
(9,
[20’~ 22 ¥
I , )
| 26 82 ’ e
(TSR) H, S
[4Q 46~ 48]
H,S a H,S
) H,S
150 8), ) TSR )
[45]
2~ 6mm , C _[PIT[ T T K | E
5 ),
( 8) 800! .
I T ~ BPISHFE | ~ K
43 |
, K 3\,\—\/&.@4’/{
/%1 :
¢ ’ B
), Fig 9 The burial history and powsity evolution of
’ Changxng-F eix anguan Fom ation n Puguang area
and L ianglitage F om aton in Tazhong area
TSR
5 [52~ 54]
[36~43]7 5042_ ’ |
; 140C, 240C ,
TSR
I , TSR
: TSR e : TSR
TSR ,

[17, 23 49]



399

[55 56]

TSR

?

[212]



400

27

B R P BB s 7 i A BRI R A8 B
KA IR, T E L HE T Aih®E HIRFT
R EmisEF LK RATHK #HelR 56
W BhAe X, I, B R R R

( References)

1 > > s
[J]. , 199, 25(5): 1-2[ LiJinchag M a Yongsheng

Zhang Dajiang et al Scintific problens of petroleum exploration on

marne facies sedinentary basins n China[ J]. Petroleum E xp bration

and Devebment 1998 25(5): 12|
2 , )
[J]. , 2002, 47(

hug FangHui The genesis of high porosity high pemeability reser

voirs and its characterstics in Tarm Basin[ J|. Chinese Science Bulle-

tin 2002 47(sppl): 9-15]
3 , , ,
[ , 2005, 16(2):

[Dailinxing Q i Shengfei Tao Shizhen etal Devebping trends of

natural gas ndustry and the significant progress on natural gas geobg

cal theories m Chmal J]. NaturalGas Geoscience 2005, 16(2):
127142]
4 , , 8
[J]. , 2006, 33(2): 16166

[ Zhu Guangyoy Zhang Shuichang Liang Y ingbg et al Fomation

mechanisn and distrbution prediction of high-quality marine reservoir

n deeper Sichuan Basm[ J]. Petrolun Expbmtion and D evelopm ent
2006, 33(2): 16F-166]
5 . RUB
, 2005, 12( 3):

): 9-15[ Gu Jiayw, Ji Jin

127-142

1522 [ Jin Zhijun. Particularity, of p etro leum . exple-

10

12

13

16

ratbon on marine cathonate stratn i Chmna sedentary basins[ J].

Earth Science Frontier 2005 12(3): 15-22]
[J]. , 2007 52(  I): 46-57[ Zhu Guangyou
Zhao W enzhi Liang Y ngba et al Discussion of gas enrichment

mechanisn and nawral gas origin in marne sedmentary basin China
[ J]. Chinese Science Bulletiy 2007, 52( Suppl I): 46-57]

[J]. , 2007 8(4): 514-521 [ Zhao Xue-
feng Zhu Guangyou, LiuQ infu M ain control faciors of pore develbp-

ment n deepmarne catbonate reservo irs[ J|. N aturalGas Geoscience

2007, 8(4): 514-521]
s s . [J].
, 2007, 52(  D): 19-31 [ Zhang Shuichang L angDigang Zhu

Guangyou, etal Fundamental geobgical elments for the occurren ce of
Chinese marine oil and gas accunuhtiond J]. Chiese Science Bulle-
tin 2007 52(Suppl 1): 19-31]

s . [J].

, 2005, 4(32): &14[Ling Digang Chen Jianpng

O it source comrehtions br high and overm atured m arine source rocks in
South China[ J].
(32): 814

Petroleun Expbration and Devebpment 2005 4

[J]. ,
2007, 28( 2): 9-14[M a Y ongsheng G eneration m echansn of Pugu ang
Gas Field i Sichuan Basin[ J]. A ctaPetwolei Sinica 2007, 28(2):

9-14]
Baker G Takach N E. Prediction of natral gas can positon in ultra
deep sandsone reservoir[ J]. AAPG Bulletin, 1992 76( 12): 1859
1873

[ ]]. , 2006 4(16): 393-399 [ Zhao

W enzhi W ang Hongjun W ang Zhaoyun, etal New research devet
opm ent of natural gas geobgy and significance © expbration[ J]. Pre-
gress I Natrmal Science 2006 4(16): 393-399]

[ J].
gang Wen Y ngchu HongHaitng et al D igenesis of Triasssic Feix

, 2007 12 (6): 831-839 [W ang Y +

mnguan Fomation n Sichuan Basin SouthwestChia[ J]. Acta Sed+
mentobgica Smica 2007 12(6): 831-839]
[ J]- , 2007 52 ( I):

Hongli Gao Zhiyong etal M amn contwolling on the fomation ofm id-

40-45[ Zhu Rukaj Guo

dle and large marie carbonate stratigraphic fields[ J]. Chinese Sc+
ence Bulletin, 2007, 52( Suppl 1) : 40-45]
[J]. ,

2006, 11( 2): 35-39[M a Yongsheng Cases of discovery and explora
tion ofmarme fields in China (Pait 6): Puguang GasF ield in Sichuan
Basin[ J]. MarneOrigin Petroleun Geolbgy, 2006, 11( 2): 35-39]

[J] , 2006, 11(1):
W ang Zhaom, ing. YangHaijun etal Cases of discovery and exp ora

45-51 [ Zhou Xinyuan



401

17

18

19

20

21

22

23

24

25

tion ofmarie fields n China ( Part5): T azhong O rdovician C onden-
sate Field mn Tarm Basin|[ J].
2006, 11(1): 45-51]

M arie O rigin Petroleum Geo bgy

> > >

[J]
L Sheng LiYuping etal Resewoir characteristics ofm idd le-up-

, 2000, 5( +2): 73-83[Y ang H aijun,

per O dov ician cathonate reservoir in Tazhong area Tarin Basin[ J].
M arine O rigin Petio lum Geology, 200Q 5( }2): 73-83]

— ] [J]

, 2007 34(5): 541547 [ S Yushan Han Jig Zhang Lijuan et
al Genesis of reef flat body matrix secondary pores in UpperOrdov+
cian in central areaof Tarm Basin A case from W ell 62 field of Cen-
tralTarm [ J].
(5): 541547]

Petolun Expbration and Devebpnent 2007 34

’ ’

[J]

Chuanlong Guo Xunsheng etal Characterstic and fram ework of the

N .

, 2006 52(1): 25-29 [M a Yongsheng Mu

Changxing sedim entation in theNorth easiem Sichuan Basin[ J]. Geot
ogy Review, 2006 52(1): 25-29]
[J]

CaiXunyy LiGuowei Basic charactristics and concentration of the

, 2005 79(6): 858-865[M a Yongsheng

Puguang Gas Field i the Sichuan Basin[ J]. A ctaG eobgica Sinica
2005, (6): 858-85]
[ J]. , 2002 37(
): 152160 [ W ang Zhenyy LYuping Chen Jingshan et al
Characters of amospheric diagenetic lens abng M iddle-Late Ordov+
cian catbonate shelfmarine in central Tarin area] J]. Chinese Joumal
of G eobgy, 2002 37 (Suppl ): 152-160]
, . [J].
, 1999 1(2): 817[ Chen Jingshan, W ang Zhenyu. Study
of the M ddle and Upper Ordovican cabonate platbm sysiem i the
Tazhong area Tarm Basin[ J]. 1999 1

(2): 817]

Joumal of Palaeogeography,

> > >

[J].
nyu Y anW ei Zhang Yunfeng et al diageness and porsity evolr

, 2007, 25( 3): 287-290[ W ang zhe-

tion of upper Ordovician cabonate platfhom margin reefs and grain
banks reservoir in Tazhong area[ J]. X injiang Geobgy, 2007 25(3):
287-290]

[J] , 2002 20( 2): 249-

254 [W ang X ingzhi Zhang Fan M aQ ing etal The characteristics

of reef and bank and the fluctuation of sea-level in Fei anguan Period
of Late Pem ian-E arly Triassi¢ East Sichuan Basin[ J]. Acta Sed in en-

tobgica Sinica 2002 20(2): 249-254]
[J]. >

Zhiyong Zhang Shuichang Zhu Rukai etal Sealevel change and

2007, 28(5): 4550 [ Gao

26

27

28

29

30

31

32

33

34

35

36

heterogeneity of source rcks of L angliage Fomaton n the central
Tarin area| J]. Act PetwoleiS mica 2007 28(5): 4550]
Sun S Q. Dolanite reservoirs porwsity evo lution and reservoir ch arae-
terstics[ J]. AAPG Bulletin, 1995, 79 (2) : 186-204
W endte J C. Evolution of porosiy abng am igrating do km ite front
Devonian Swan H ilk Fomation westcentral A berta[ C]. Canadian
Society of Petroleum G eobgists AnnualM eeting Calgary, 2002 343
W ierbickiR Dravis J ] A+Aasn | et al Burial dobmitzation and
disolution of Upper JurassicAbenaki platbm cabonates D eep Pan-
uke reservoir Nova Scotia Canada[ J]. AAPG Bulltin, 2006, 90
(11): 1843-1861
Dravis JJ] Buril dissolution in lin estones and dobm ites —Criteria br
recogniton and dkcussion of contok A case study approach Amert
can A ssociation of Petioleum Geolbg sts-C anad ian Society of Petroleum
Geo bg sts Short Course on Subsurfice D issolution Porosity in Carbon-
ates Calgary Canada 1992 171
Dravis J] J M uir ID. Dolstone reservoirs created by burial dobm ite
disoliton theKeg River case study canet platbm area Ramnbow
Basin NW A lberta] C]/l Padand J Davies G, eds Dolm ies the
Spectum: M echanims M odek Reservoir Devebpment Canadian
Society of Petroleum G eobgy Core Conference CD vohme Calgary
2004: 58
ChellieS T, Mazallo S ] BschoffW D. Dolm itization ofH olocene
shallow-m arine deposis mediated by sulfite reduction and m ethane
geness i nomatsalinity seavater northem Belze[ J]. Joumal of
Sedin entary R esearch, 2000, 70( 3): 649-663
W amen J Dolanite occurrence evolution and econan ically mpox
tant assoociationy J]. Earth Science Revievs 200Q 52 1-81
L. . 2002, 4(2):
Longyi HeHong Peng Shuping et al Types and origin of dobs

19-30[ Shao

tones of the Canbrian and Ordov ician of Bachu uplift area in T arin
Basi[ J]. Joumal of Palacogeography 2002, 4( 2): 19-30]
 Haiuo Qin :

& [J]. , 2006 22(8):
2123-2132 [ Huang Sijng HairuoQ i PeiChangrong etal Stron-
tim concentraton Bobpe canposition and dolanitzation fluids in
the Fexianguan Fom ation of T riassi¢ Eastem Sichuan of China[ J].
ActaPetiologica Snica 2006 22(8): 2123-2132]

[J].

Zhongbaa SunHua Yu Bingsong etal The control of fractures on

, 2007, 28(3): 289-291 [Li

karst in O rdovician cathonate reservoirs in Tazhong Areag Tarm Basin
[ J]. X injiang Petro lum Geology, 2007 28(3): 289-291]
s s , . TSR

[J].
, 2006 22(8): 2182-2194[ Zhu Guangyou Zhang Shuichang
Liang Y ngba et al Dissolution and alteration of the deep carbonate
reservoirs by TSR An mportant typ e of d eep-buried h gh-qualiy car
bonate reservoirs in Sichuan Basin[ J].

2006, 22(8); 2182-2194]

Acta Petrologica Sinica



402

27

37

38

39

40

41

42

43

44

45

46

47

HeydariE. M eteoric versus burial control on porosiy evolution of the
Snackover Fomation[ J]. AAPG Bulletn, 2003 87(11): 1779-1797
Heydary E, M oore C H. Burial diageness and themochan ical sulfate
reduction, Smackover Fomation SoutheastemM Bsisippi Salt Basin
[J]. Geobgy 1989, 17: 1080-1084

M oore C H, H eydary E. The rok of burial diageness n hydwcatbon
destruction and H, S accum ulation U pper Jurassic Smackover Fom a
ton, Black Creek Field M ssssipin[ J|. AAPG Bulktin 1997, 8t
26-45

H,S

230-235 [ Zhang

B s

[J].
Shuichang Zhu Guangyou LiangY inghq etal Probe into fom ation

, 2006 52(2):

mechanisn ofH, S and high-quality reservo irs of Puguang Lage Gas
Field in Sichuan Basin the new cognition after read ing ProfessorM as
paper“ D seovery of the Lage-scale Gas Field n the Sichuan Basin
and Its Enlighenm ent forH ydrocatbon P rospecting” [ J]. Geobgy Re
view, 2006, 52(2): 46-50]
M achelH G. Bacterial and them ochen ical sulfate reduction in diage-
netic setting-old and nev nsight[ J]. Sedmentary Geology 2001
140: 143-175
Worden RH, Smally PC. H,S-producing i deep catbonate gas res-
ewvoirs Khuff Fomation Abu Dhabi[ J]. Chen icalGeolbgy, 19%a
133 157171
,Haiuo Q ing s

[J]. s
2007, 25( 6): 815-824[ Huang Sijing Haimuo Qng Hu Zuovel et
al Influence of sulfate reduction on diagenesis of Feixianguan carbon-
ake in Triassic NE Sichuan Basin[ J|]. Acta Sedinentologica Sinica
2007, 25(6): 815-824]

[J]. , 2004 24(9): 4[| Zhu Guangyou D ai Jinx ng
Zhang Shuichang et al Research on sour gas in China and its exple-

ration prospects| J|. NatralG as Industty, 2004 24(9): H4]

’ ’ ’

[J]. ,

2007, 52( D: 136-141[M aYongsheng GuoTongloy Zhu Guan-

gyou etal Simuhted experinent evidences of the corosibn and re-

fom actions of H,S to carbonate reservoirs An example of Feix ian-

guan Fomation east Sichuan[ J]. Chinese Science Bulktn, 2007

52(suppl 1) 136-141]
[J].

Zhang Shuichang LiJian etal Fomatin and distrbution of hyd re-

, 2004 31(3): 1821[ Zhu Guangyou

gen sulfidebearing gas in China| J|. Petrolum Explrmation and De-
velopment 2004 31(3): 18-21]
R s , . TSR(H,S)
—H,S [J]
, 2006 13(3): 14+149[ Zhu Guangyou, Zhang Shuichang
Ling Y ingba et al Effectiveness of them ochemical sulfate reduction
on oil and gas ndustty: A H,S fom ation accelerating d evelopm ent of

the secondary pores in reservors[ J]. Earth Science Fronties 2006

48

49

50

51

53

54

55

56

57

13(3): 141 149]

’ s ’

RIB
Zhang Shuichang LiangY ingbq etal Fomation and evidence of hy

, 2006 51(3): 27806-2788[ Zhu Guangyou

drogen sulfide bearing gas n We iyuan gas field, Sichuan Basin[ J].
Chmnese Science Bulletin 2006 51(3): 2780-2788]
s s . I
[J]. , 1999 20(4):
Lu Yuhong Chssification of fractures n O,, ; catbonate reservoirs i
Tazong B Faulted Zone[ J].
sity 1999, 20(4): 19-23]
S [
, 2006 13 (1 2): 234248 [ Zhu Guangyou Zhang

19-23 [W u Guanghuj Li Jianjun

Joumal of Southw est Petrolum Uniwer

Shuichang Liang Y ingba etal The characterstics of natural gas in
Sichuan basin and its sourced J]. Earth Science Frontiers 2006 13
(2): 234-248]

[J]
[ Zhang Shuichang Zhu Guangyoy Chen Jianping etal A dbcus

, 2007 52 ( ): 86-94
sion on gas sources of the Fex anguan Fomaton H, S-rich giant gas
fields n the northeastem Sichuan Basin[ J]. Chmese Science Bulle-
tm 2007 52(Suppl I): 86-94]
s s H,S

[J]. , 2005, 32( 4): 34-39[ Zhu Guangy
ou Zhang Shuichang Liang Y ingba et al Rehtionship between
paheoenvironm ent and the dstrbution ofH, S n Fex anguan Fom a
tion, NE Sichuan Province[ J].
meni 2003 32(4): 34-39]

Petioleum Explration and Develop-

H,S
. 2006, 24( 1): 300-308

’ s ’

TSR [J].
[ Zhu Guangyou ZhangShuichang LiangY ngba et al Characteris
tics of gas reservoirsw ith high content ofH,S in the N orth eastem S+
chuan Basin and the consm ption of hydrocatbons due o TSR J].
Acta Sedinentologica Sinicg 2006 24(1): 79-8]

[J]. , 2003 26(5):
Shuichang Liang Y ingbg et al A lteration of themochan ical sulfate

48-52[ Zhu Guangyou, Zhang

reduction o hydrocatbons| J]. A cta Petwolei Sinica 2005, 26( 5):
48-52]
H,S
[ J]. , 2006, 35( 3): 432-442[ Zhu Guangyou
Zhang Shuihang LiangY ngba et al Stable sulfur isotopic can pe-
sition of hydrogen sulfide and its geness i Sidwan Basin [ J].
Geochim ica 2006 35( 3): 432-442]
> , , H,S

TSR [J]. ¢ D, 2005 35(11):
1037-1046 [ Zhu Guangyou, Zhang Shuichang LiangY ingbho etal
Isotopic evidence of TSR origin Hr natral gas bearing hish H,S con-

tentsw ihin the Fex anguan Fomation of the Northeasten Sichuan

Basi[ J]. Science n China Series D, 2003 35(11): 1037-1046]



3 : 403

Can parison of Deeply B ried and H igh-Q ality ReefBank Facies R eservoirs
of P g ang Gas Field in the Northeast of Sich an Basin with
Tazhong G as Fields of Tarim Basin

2 1 . 1 . 2
ZHAO Xue-feng > ZHU Guang-you ZHANG Shuichang' LIU Q n-fiu
(1. Research Instit te of Petrok m Expbration& Development PetroChina, Beijing 100083;
2 China University ofM ining & Technobgy (Beijing), Beijing 100083)

Abstract In recent years deeply bured and high quality reefbank facies reservoirs have been discovered n the
Changxing and Fexianguan Fomatbn in the northeast of Sichuan Basin and the L anglitage F om ation of T azhong area
n the Tarin Basin has brought he hope for the oitgas exploration n deep marne faces carbonate strata A lthough
this reef beach body distribution range is broad the reservoir quality is good the proving oil gas reserves are big, but
hese wo basns reef beach body reservoir actually has the big difference The reservoir thick of he reefbank facks
reservoir i the northeast of Sichuan Basn is bigger te porosity and pemeability is better han the reservoir of
Tazhong and the lithobgic character of the fomer is dobm itg the latter is Imestone The canparison research of the
wo areas discovered that he difference is controlled n the folbw ng factors The high energy sedim entary env ironm en t
and eustatic sea level change have the decisive control on the thickness and poropem capability of reservoir the gyp-
sum can affect the dolam ite occurrence to a certain extent mprove the poropem capab ility of reservoir e hydrocar
bon charge tine the resewoir burial evolitbn aswell as hydrocarbon-fli d-rock interactbn and so on have obvious
control on the fomatbn and preservation of the secondary pore hole and fracture Because n the northeast of Sichuan
Basin when the reefbank body is grow ing the eustatic sea level change is canparatively steady and the w ater energy
is very high are advan tages to grow thick and clean reef-flatbody, dolam ite ismorg recrystallizaton is canmon;, hy-
drocarbon is early chage, the reservoir fast bury deeply at the front and in uplift at lasf these are advantages to grow
the second porosity so the storage quality of reefbank reservoir m the northeast of Sichuan Basn is better than
Tazhong area
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