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Essential Feature and potential of hydrocarbon accumulation
in China marine sequences

Cai Liguo,Jin Zhijun,Chen Kongquan,Li Tiejun

(Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing 100083 , China )

Abstract ; Paleozoic and Mesozoic sediments of continental margins and platform covers are mostly folded into
mountains in China,and the unique marine superimposed-residual basins become a significant feature of China
petroleum geology. During the geological evolution, the ancestors of these basins once had excellent source , reser-
voir and seal rocks, with their conditions of hydrocarbon resources and accumulation as good as those of other ba-
sins in world petroleum provinces. However, the marine carbonate sequences in China are older in age, deeper in
exploration targets,and complex in hydrocarbon accumulation due to multiple events of tectonic superimposition
and reworking, resulting in the peculiarity of petroleum exploration in these marine carbonate sequences. Recent
exploration results have shown that large hydrocarbon accumulations are still likely to be formed under suitable
conditions in these marine sequences because of their foundations of organic matter. Differential tectonic evolu-
tion has make the marine basins be significantly different in hydrocarbon potential and production capacity.
Thus , Sichuan and Ordos basins are predominated by gas production,and Tarim basin is able to produce both oil
and gas. Therefore ,looking for giant and large fields should be focused on Tarim,Sichuan and its periphery and
Ordos basins with developed marine sequences.

Key words: differential tectonic evolution; Sichuan Basin; Ordos Basin; Tarim Basin; superimposed basin;

marine sequences in China

15 H #5:2005 - 08-18,,
E—{EHEW T ELE(1956—) , B - HBRE R TR, Atk S,
BEWME : HRE LM & BRI (973) 5 B (2005CB422108)



558 AME XK &

529 %

FEHAGEA, BHERRESE - TEEDN
B, SITHTE R, 2B A T A
SHEVEEAN S SHEABER 50%, 7™ BNk &
FEER R 50% DAL, T k3 S H A R A Bk BR £E A R
MR SRR 2 5 60% ',

o Rl A ik PR 6 A B9 T SR B e AN T i A
LN AR, (B B A A2 B, DU 2 1958 4E
1L AN &R, 5 E R E G KR IS 2 R R
BIFF 451964 4E R BT BB H RS W YR
SR fE R 1A 400 x 10° m* ;1989 4E K M H FT B A K AR
SH,FEHKRS RIS 650 x 10° m* ;2003 45K B
LR =FBRKM", 2007 EHEH KRS (L £
3560 x10° m*, EE AL Hb 1984 4EVP S 2 H7EFE
R- WM R A P IREES T MR,
ERAEEL SRR R LI T BN H, K
ARRSAEE 620 x 10° m?® ;1997 AEIR b vb 48
£ B R AR, BB T RE S —A
FHEAH K F——3E Iy FH, 2006 44588 35 ) &
o R 16 x 10° t, SRR LR A M 1907 4E
R ERE L - O mH—3E 1 IR,
wegah r— L8 nm e, S B REFEE S W
% ,1989 4R BB R K AL 7o 1 2 B8 25, R I
TR E™ KRR THTRER R 2 909 x10° m’,

T IR E A RR B 55 A 9 & A RN B RO
KIZ WS, B AR 7 B = R B P L
BARA D, SRR EEARAR, B4 T Xk AL S 2
RIMKBEIRRE 1 HIA R,

1 o E AR R 2R AT R AL

1.1 REXEERERSE

Hh Al T A R R eh 5 SR AR DR Y K
B, TR TL2RERMEN N ERRES
SACHE R SR SRR ERE T
HRAF AL, R I 2 3R/ B — 6 T B AR IR
B, Bt 1 P E A AR R A A

TR RR A, FF R

PRI R 20 A/ (HEH# &) FAR
Z U R B L[] 4 36 L) ¥ 2 TR 2 8 KR
0 3E RHIE R SR BGR , 251 R0 s Rl R
/N RRAEEZE s B S UK, T SR, P IR
MEHITTRR A3 32 B MR B S, £ A BB K

1.1.1

A,

HATE MG RN &2 fm <M, 5
FEAHSHRLESRE. R EMERSHS
DX R 2 SR F K A ml P B RR R # K Bl 1 2 34
BORTERMBHESHAUZR ERMIER
gl fi e R P A AT P AR AR R A TR
WERERZCRBRIL, AMGHEEREE
HI I S B 2R O AF SRR T I A KR
AR — KA

L1.2 $EEREGZREALERZ50HKE

HEERSSEMAETH = RITFEHEEL
T ]« S vt A A AR 2 B AL [, e vl A AR AR
AT I, rh 37 A AURE AR M AL S i A A
HIBUERER, R T FEEBHEA MK L .
F3IMEMSHAF(ELD,

F ] A A 4 T R R RS AR R, 7 TR
SRPRSEXE, A RENES R 52
KEFM, R R B2 R H bR —
B, BA RAFH PSR Y SR Al 5 R A 1

1.1.3 +EABEZRARLEGLSR K& A
5 5 64 &

27 TP T I A A s AL R, o
PR E I B Pl & R R = KX,
LARESR A £ o A QO R A o A v L b el
FREYRK AR DIBEE RRA A FRE LS
SESFEHRESR. P BEALBE, =Xk
AR FE 1 T rh [ R B 3 B4 2R 7 4 M B
WSS RES S MMM ER. UK
el - RAT I~ BB I B2 - Jel I & b
B AR, R P PR A A A A X LA
e MRS RS L A B
S 2) o I TR IR 25 5 4 o ¥ AR 3 2 LA
SNFE EREARZHMIRA

1.2 HEBHEERBSHRTER

T E AR EL A 2 2R T AL (] B M= AR
%, B A B Z EEE, L EE 2 Mgz
B MBS, MABURA R R, &5 T EE
HREREL 5 2 AR M B IR Rk M. S B IR
REW, FEMEHZ R R SR E R EMSHKYE
Hhl, AEE R TR BRI R E,



58 B H, % PEHEHERMIERFSSEN 559
HZERF YaRf AR A Py
R s 3| i Ny Lyt e 1 sE m | A
7t S 4 41 li¢/Ma il RHR At LIS/ m LR 444 | ZR
5 Q ‘(; mETeT Q “he ee | BT B KL 10~400
#H ; r;n 1.6 =g E
g N N 28 u Naofe 300~200
] Ey £ it wikl == ®
" E E il E = 3
E FAEN Zan 4 N 200~2 5004 Py
K 14 Kig o —
= . )\L;l"‘[u ‘:‘/ il E #1200~1 000
1 EIUE i
g I 1;:]9::1 JJ,” K 200~1 400 =
i B2 : T
R laiss e | | 18 1200-2 400
+ 3 - ;i
5 T. W4 T : [ ]
i T HEATEL T Hitll
T 41 Tif | 0~1 900) ®
P
P P 200~1 200)
p P 8, |
: e S 5 A4 1300-1 800 .
:ﬁl:l:: ('"’ H AL 11001 200) =— 0
: il X = i e
& o SRl Cak 200~1 500 =
& C ERWA Cz —
Ds . 6001 200)
D D,
D, 30
% S S: 200~450 ®
S 1
O,
o O, ; K [600~7 000) —— @
w 0, —
€ 4o =
3 < o =
£ ﬁ = [200~2 000§ ——
% §T 4l Z.dy
7 BE I BEL Zd b
: - YL Zn %, |720-4 000
vl Zl
U | Np NP
|'| ?’I' NP,
)1 £ 3 2 En A AE AR I BREAAMMBEESHREGEERE, 1995, BRI
i 4 § oy e .
Bl PEEEEEEME PR3 MHEAERER
Fig. I Upper,middle and lower oil/gas combinations in the marine superimposed basins, China
NARHE T & R M TR
s oL A e @ i~ VIR R o
1L2.1 BHMERNSREERETRIE L

ERAERBEBERAYE T, ALl 5T,
BEAS MR R ERE N % ERE AR
PR B ARG RIS - MR R R X
HtEEREREL (B 3), XERFEASHE
BoNEHERMSH S SR T RIEER, B
EEFAMR K IR L S AR ST, S AR A
BHRBEAAN FFEEE P FERS . PREY
S ERES%3ANEE", A X iEHEEERER
TE ST 5 B 4 BB A S 42 VR A AR L,
R UM R B G 42 0B A T R SRR, 18R
FIEARHEELES R ARG M ERY
18] TR SRR B LB AL T o i 4
W, £ 25 X ¥ A 3 AR D5 v T BE RO AR VB 4 P
BEGRES, S X AR K EF HBEAE
A EMER HE2EREANRT HAH

TER 7T W81 6 i &, fe R s B RS
ERIE, I € - 0, iR %A, 0w -S| I &
MR R AR AN Py g - P,d 406 S HAHRR B i
Be BB a 5 oa R %, WIIZHES ™
ATROR- P =BRH KR HA REAF
BASRAR, BA E ek (nC,y ) BIBBRAEXHT
FoRMARIVED UL C, BB B f — B
SHEBERR R B R R KR TR R O b R 5
HEYEI IR AR R HGE nC L Y iCs BUIE
SHEEI Ot BALE (B 4) o XBedy k)]
FHRIR T E B R BCEAN R 8 4 & il
BRI IR R H AR BB A B RRRIE, £ X
ZHAHMBRAERN, FERBEHERA LHR
BRI FH AR R R AR

Hh E AR AR R e T B AT R R A BT
R . BT BRI BB TR



560

EER SIS SE i

29 %

\ o l%t‘hl: Al

IS==1

|1y

" P
WA

B

37

b M v

'S5

i e
whiaER)  mbe | Mo WRER

(D]
WA (1-10)% 10%m*
ik

Vi I” e _
A lul!!"" (

&1
=

it

B2 e E KR & A = P S B (HE 6 ,2004)

Fig. 2 Triple-division tectonic framework of the hydrocarbon-bearing basins
in continental China( modified from Zhai Guangming,2004)

[ | rsmmeanns
| rmmsims

[ | Fets scab st spmim-maR s

B3 PR LS R R BRIRE S g

Fig. 3 Distribution of main source rocks in marine carbonate sequences in China

-



5

g E & o EEMERMIEALSE N

561

/N W37 Z WS Z
Jak, TN 0
it C i A a3 LN C o C,, i€
| s R ZiCu | \
Sl A\ T 3
A 1 P - I
( Cu o ( ( ( Gis C (6% ( Cs (
(173 721 734
C, 43 nc C
11 1 : §ras 1 n
. s n (
B s0 ( 0
£~ X o c
M °. 1( S, s, i
( iC ( nC !
=38 nC, 5 nCy, ! R A ( C
ﬁ & | BN\ ¢ = kG, iCr /. iCh N = e SRS
H = ! 8 = . \ B iCy,
~.Cy e W Cit Cu iCy 5 N iC ( o2 1 ( (
0Ll LN 0 Lt 2 L L 0 "
( ( Ciy C ¢ € C s G C C (
1734 73 173/
nC,
Cy
i K11 T K10 T 55 e P
20 ol nCu y s 22
W ’ =1
5 3 T i A
j\ K C /icN ( = 2 iCis'\ B " / 2iC 1\\ C
K \ e e = 9
Fil 0l olazma . | e :
5 ( ( ( ( C. C C O e, C; ( C
(7374 1344 (734
[
53 y nC, nC,
4 K13 S : X M3 T [ib67
Jf] & 50 m\ _' 50 / \ o 50
A B S \ S
: ’ i« -
H it W] 5N e 25
= [/ \\ O nC, 'K\ ( = - ‘// \\ C
nC, 3 N R
A L o H : ol /
( C C ( ( Cu Cu ( ( Cu (of (
13 s 734
3 = = =3 3 [13]
E4 EEARRE R RREBERAR D C—C RSB H RS A

Fig.4 C,-C,, components of liquid hydrocarbon in natural gas from marine sequences in Sichuan basin'®

BEBT AR, BRA TH IR IR, 0 R R 4 O T
BB RBETHT . W, R RS- 1A
PEEEIRT, AT R AL N B KA B R I, B AR
WA T - PR T %A BT A S A
RFEH A B IR A R
1.2.2 g#3Lm atmag i wAhwma wis
THEZTE

B A R R AR R A R T
B LR BRAR  E S AR
R4, WEREHEIE, T4 i B AN SR
SRR SE 8 3 M, o HOERIE A4 i R
I Tk s B BRI Eh AR R B MO T BRI A
%, A EEEN R E ST AR
REBA %, FI - SRS IA S, B
X - FEERGE L MR (4 25 28R A ; 3%
KGRI G 1 2 AR S E; T %A
WA 7 A 82, o s TOORLRE M 0 T 268025
FREL PR |- B M 5 S T S SR A G R IR
LR EEHEFERE TSRS

]

i, PHERERENHENETRTHMIE
[BRBREREL AR , Z IR 152 3IE UM A
A 1 4% T L R RUGE 2 1A R 44

ENAHP RSB B RN B LR EEE
RIS E WA FZ00, S IEFF L b RE
BHAORER . _BERM =5 RZBKMILEWEE, FE0
RKAEHMB A= A LA E, R ZET
FLHEER, BT AN EEZEE,
1.2.3 XA FBRALIGHAZ SRR TR

WA (B)ALFK

AT [ I A F BT 5 P2 88, DX oy A AU R o,
R AR BT 7= A 1 — A B i b AR P
Hi—HREEZHRMKEENIER X, BIEHL
FolA EMMR FER T, T ARGEMP T
B SEFLIF - SRR R ) R SR 1) 1B %, 7E
EEERUEREEIE, AIERARKAO4EAR
R FENREERZMARRZ D) e
(FEMAEBRIBEZRMAKREZ D) HHS
AR EE DRI, B R R R



562 AMESRXRAKHIE

29 %

oA, MAFBERARGHER EHE
AR M T RS SR AR R R, A
AT RHMSHREMIX

VLTI 3 ot v G B0 o e R | D S BB o o R % e
L9 R R B4 3% 8 X ot M s B HL R L i B -
ik B KPTRR S 3R WA AL (VA i 5 SE 350 e il
SR REA AR EER . TN R HTE AL
HEMARR _BEMN=Z8R(FEEP T=
BREBMEMN) MAIREEEEXELZNEM:
1) ¥ VU A— BN SRR LA DA R A BB I
ALBEYEE (B AaR R  _BREAN=BRM
EIZ1G BN B HCE, FFUL o R i 20 5 PR H
RARE EMERAE R 2) WM FAE,
RO R FR L R KRR - SR AR
BRI 7 M 250 3) E O A iR A0 ) AU 2
ST B B il Y ol 5 A ATDARARA (A:
Yyt e SR D ) AR S AT (A R A R

1.2.4 RRAEELERITIHEGEHESMRG
EN:2 Y R E T

BHEARFIWRZ ZEHMEIEM KN, &2

AW B 1 B R R AR, R RE
B ORR . _EBRZ ZBENE=RRAEERE
FER, AU, N X R R, Al R R
F. AXERREZ T, RMSEEGERIZEM,
WF ARG B e s W X o A, iR 1 I
AT EAR KRS REMHN R &
JZ , DR A B e S M DXV A T o A O R AR
RREFFTHAMX R, #EARGEHIENZ R
AREREESKHMERERNIAXREES
B, DR ) i 32 4% 1R TE K B R S 9 6
- S

o 7 7 R AR ML R B b B A M R B &
R T BT AU 2 B (T ERS T &
MY M3 ERXME(h-T=85% . L =8%-T
HES  LHER-E=F)%5 BEEFHUEMN
FE. WEENTENER, RV AE, R
KBS M ih A WAk HHEH = (38) ZrE
He  F=BABHAERNBHTSEITEAR
MR EEXR (K S), A=
Hrd. F=&aEzZm T iEanSEAeR
HE AR

100 200 km

KSs mEZp<ASh FTZ8GERZESA0
Fig. 5 Distribution of Middle-Lower Triassic gypsum-salt seals and gas fields in Sichuan basin



58

¥R, % FREBHERRSERESSH N 563

1.2.5 3BRREEMTALRBERHAA(K)
GER S5 B

PRR T8 10 ol R A A T A e AR A 43
B, 3l 2t T VU M T L B S — R LA
R L B B S RS, (BB SR A AR e B —
B S R 0 A R R

e S AR AT G 2 R, T
SEAL e (K 6) o “ S RBAE
AEME (=& MIRAEZE) , BN~ B

BERBXEH R B RETCAITIREA BT
FR T K B A B T, OF 395 2 R 1 T 4k 22 it ke
I AHAL” BT I e AURE R B BT R
TR R R R P EAME R &
ERT A A M RBIE KRR, HRIFER
MrpmiAR KAk, “BHEM" RRHEES
R (F SRR LR Er &N T, 7
K3 P8l A 4 R e i AR b, 18 BY T BOE ) ST
- RAERRIWABRRE AR T RS
KRB

1400
1 000

-1000 |

-2000

-3 000

bgs s ]
REENM

#WR/m

EUEY]
st i




564 AHEXRRAHK

B29%

A TR S 2 T S i i 2 )
M, WSS EM NRE A, A 2R
VIR AT I T E X 1R E , IR &
EEIRAMBIER &, AEEH 5HE. Hi,
SEAMNSHUURE AT L, RE BB RS R R
FHGE , BERR (B H EIRE L KT 5 000 m),
LS S R BOM AL MR S8 .

b, ZEH R AR R R B R AT 5 R
KER"ZEERMSR, AHR FRER" &
THRMRESE R, FUEXLREL. FE
e B I BB, AN 2 TR
— RS RS B, A P ST Z A, T FRK
RAEER SRE, KBV 5. BbE
MG HMEE SRR AR, DI L £ £,
BE— 25T S S B A R 2 TR IR A A
P BEGE R B R O A ER R B A S B R
AR

2 WA AR SERE  S R A
21 BEERHSUTENK

4, T EEH RS ER KT 455 x 10°
km? U Ho B b A 4 H0 28 4, T AR 330 x 10°
km® , VGG AR AL 22 4, AR 125 x 10* km®, 7§
BRI A IR U A DI &3 FAR
BT AU A DASE R & b SRR i 2
FWMPEHEASE, B A XK PEBSEYY
JEER IR E MR AR R X

2 EEAHMEE R 359 x 10° 14 E) K
BB 135 x 10° 1, KRR 22.4 x 10” o’ , IR
HARREE S i 6. 5% M 6.3% ., Hil, BAHEZS
AEBRRKIMKKREES BHREER, MR
WWRE K. BHRARER, AR ANRNA
EER2ERNHEL, B AANEHKREEE
RS HEREE, kK, B RRERHEN
WHEERLE S EARIFHHERFRME XW
W

2.2 BHEEBRXGIHSEEESE

BRI RS E R FRIERY, T E A
BRMAIEBE R, R— W REEES
M. Wik, EER PRGNS E BB AR B

RAEAEHEAIR R % A 0 A 0 A R
LEEL JEZ 2T

1) DI MR R 0 0
T

KERRS TR KR &SRR R %
MK TG T SR L~ T R A - FEL
B KRR

2) SR E WA AT o 4 AR A
e T e ,

R T A A VTR RURLAL 7% 4
# T b AR R R R
KB ER ST A, R RAS T RS
A IR

3) B AGH A AR B R R R R

Wb B4R I FER T I IR Uk
RIS H R B RE TR R, A5 5 R
£ HERR AR, E SR
SERARIG R P U, 5 Bk R R K
AR IR T e B SRR A R

o AF T 0 4 TR T TR, 2%
PO TR AR A R T ST, LR
DR AL AE B T 00 AR S8R 3
BB TF AR SRS O R T, 52 BRI
BRI R IERE

& X X #

1 B34 BAHE AXILE: PEAL TR BSBELR
CM]LdbEC AT 4 R, 2007. 56 ~ 65

2 WIHSEARLEEREH. PEOMBEE(E ) —
PO A X [ M. bt A Tl AR AL, 1989. 101 ~ 112

3 FEER. GEHTAREBABRSEARNYNESERI]. Gl
HRASHE 2007,28(5) :570 ~ 575

4 EFE BEAGMAPRHSHRERESRARE(T].
A RS HF ,2007,28(6) ;693 ~702

5 XS FEAHRRSH - P EE—RTRE s AR
Basm[J]. PES LM ) ,2003,17(3) :151 ~152

6 RAT,FRM BREFEMFASHE~IERRI]L A
5 FAASHF 2007 ,28(4) :473 ~478

7 GFEE, B KR KR R H i BE R A AR
[J]. Hb2AT4%,2004,11(3) .9 ~ 14

8 A28, THEER TEANSSAMSHSREMEFHEE
(3] EAE(D ) ,2004,34 (BEF 1) :1~12

9 FE#E PEEEARMMERLESHS(M]. LR AHT
A 4 R ,1997.20 ~ 30

(T#% 5713 R)



BRSO S AL H 3 BT % B R A i 573

®1 EAmELEFEHEEEATERRESIT

Table 1 Resources statistics of various reserved traps in Tahe oilfield
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