1000-0569,/2012/028 (03 ) -0895-04 Acta Petrologica Sinica &% F Ik

NZERAMREHEREZRERDSELIF
— A SEAB

fERR XIS REY ARF AR wEEs FAY ER
TENGER, LIU WenHui, QIN JianZhong, ZHENG LunJu, FU XiaoDong, SHEN BaoJian, LU LongFei and WANG Jie

oA AT SRR T A SRR, A TR AR ST B JE 8 A T BT TR, JE 214151

Key Laboratory of Petroleum Accumulation Mechanisms, Wuxi Research Institute of Petroleum Geology, Research Institute of Petroleum Exploration and
Production, SINOPEC , Wuxi 214151, China

2011-07-21 # A5, 2011-11-30 &= .

Tenger, Liu WH, Qin JZ, Zhen LJ, Fu XD, Shen BJ, Lu LF and Wang J. 2012. Dynamic transformation mechanism for
hydrocarbon generation from multiple sources in deep-buried marine carbonates in the northeastern Sichuan Basin: A case
study from the Puguang gas field. Acta Petrologica Sinica, 28(3) :895 —904

Abstract Petroleum formation mechanism in deep-buried and extremely deep-buried marine carbonates is one of hot and difficult
topics in petroleum geology. In this paper, we have made a discussion based on a case study from the Puguang gas field of the
northeastern Sichuan Basin, by comprehensively analyzing the oil and gas source and the processes of hydrocarbon generation and
accumulation. The methods include assessment of hydrocarbon sources and their geochemical correlation with oil, reservoir bitumen and
gas, study on formation, evolution and preservation of hydrocarbon pools, analysis of gas composition, fluid inclusion and simulation of
hydrocarbon generation from multiple sources. The results showed that the deep-buried marine source sequences and main hydrocarbon-
producing intervals may have experienced high temperatures, high pressures and multi-stage sedimentological and tectonic movements.
As a result, various kinds of hydrocarbon sources were formed, including different types of kerogens, accumulated and dispersed
soluble organic matters, and insoluble organic matters of organic acid salts. It is common for the continuous and/or overlapping
dynamic transformation of various kinds of hydrocarbon sources and multiple origins of hydrocarbons to have contributed to petroleum
pools. Based on these results, we propose that the main mechanism for hydrocarbon formation and evolution in deep-buried strata is the
dynamic transformation for hydrocarbon generation from multiple sources. The gas generation can be extended to high to extremely high
evolution stages. This is favorable for the gas re-filling and accumulation in deep and extremely deep-buried reservoirs.

Key words Hydrocarbon generation from multiple sources; Dynamic transformation; Marine sequences; Deep-buried reservoir;

Natural gas; Puguang gas field; Northeastern Sichuan Basin
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Comparison of isotopic composition of reservoir bitumen, oil and source rocks of Puguang gas field
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reservoir bitumen, oil and potential source rocks of Puguang gas
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T 18 S o e — SN [] 2 B AT AL 5 AN [ A A A e 0 o =22 1)
(A2 S, He5 BSOS o (- g AR S D) AR (A
BLB 5 ) A7 S, 30 -5 B A R ) Wy B AL~ BRI A L
RGO R AR T A RRARA B AR A
T4 25 [0 R/ NG — BRI NI A A 5o AT A A
2 HLA) T AR Y] R RS vp S R R Tl R I ) A
BB A R S R R B2 R SR, 7 T RH R 2 25 AF 1, il
S LE R AT A6 SR B2 22 17 o i v TR B BE o T A SRR )
XA ) A SIS 94 52 M P 2 P, 8 X AN [ A e B R ) 52
Wi 7 B S 2 S5, S BRI 0 T AR A e A st 2R A B A
il fFH (Hao et al. ,2004) o ¢ T iy i i R FR G h i AR 2l 7 2
BT K I - S 45 1, TR 2 il s BT 1 A —
SRR TE R L T AT BE AR TR ORI R A i A SR AR 2R K
HELER I X ()2 ) —— 22 B U (4R A ESF,2009) .
R , AT F A A SOSORCER  SE SR 3 AT AT S —
i 2L B R AR S B4 , 3y 1 i P S A 4 AR HE RS AL
SLHGHA ORIRAETE,2009) , ShAS (L35 H IR IR A A HE
Jead R Z A E, AT BE S AT 52 M P B I 2 1F AT
PUT I A S A B o BT IR 1068 DU 1| 23 Vg A R
JEM AL, 2 XA RO (e n S L Pyw) AN[FZERY
SRR (TR Ll 00 o] A 307 7 ) ) R 2 R 400 52 5 F
FE, TR A e 2 ()R o i i T 9 A K BRI B 7 AT ]
—HE AR BESE A A PR AR e s R . AR,
XL AR, i 5T 22 B 2 ORI AR 2 i OB i 32
FER IR T2 M SR AR e v o 0 4 3 - 1) PR 3R
(Tissot and Welte,1978) i3zt B i J3 A1 25 8] 45 22 150
FSES: LSS Eati

TORATSHLB R Z R, NTRE KRR RE 2R D T
RS Jatih 240 , i ol REAF (A HL-JCHLA EAE I R 25
S R RS E SR IR TSR S8 HAT EE R, F5E
W], EOL A KA ZR A Jstuh 240, doAy T A R
fift HE S TSR AR A R AR A, JU R i TSR T K&
H,S(12.31% ~17. 11% ) o AR LE RO AL IR 22 Ff A e
FAL R FRAAR IR, T2 A4 DT S AR 225 K i 15 i HE BB
S5 — R I SO A R LA A ST R IR (IR LI IR A5 7 R
JEe 5 Ay S B e SRS T ] 5 QBE R H)Z R T
AR FE— 25 T i, ok 8 v ] = 20— AR e R B
07 8 A SN B 445 5 N A4 A Bt K CO, AFTEALY ;s BRT
AT HLST— D7 @ S Ay EEHR RN (TSRS 56 W 8 2 A
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SR, o5 — 5 THT PR T 45 SR R L A R i A PR AR AN A L
Bito Sebr b U LB EZ D) T R R AR WA~ g A
AL B 2 5, BB 22 e IO RRRA 36 5% 20 AL [+) £ it 2R
SR, A UG AL A AN S A A PL, A TR
B B AL 7 BN i i B HAH B 22 B) ) e A 7, A0 R TRtk
AT RS A SR 80 25 ) 2507 A8 A S A (1
4) o MR, T BEARAE LR BN 731l R 1R IS s A 3 A
PR (RS TR S ) T AR [ iR TS0 0 8 2 W T 35
AU 2k A PRI A J 31 B T/ A R T AR E Y T I
A BT RE BT T AR BRI A IL (B 5¢) o Y
1M, DR A 22 0 0 o B AR U T AR R 2 T i
B AL iR A R T IR L B T R 2 i SO S
PIALT . AR RN o B AR A9 R T AV R e %
P PR e A A SRR AR, RV E TR 2 e R R A T
SRR Ok AN AL IR T R SR, Lk = 2R JROR
2 I A A T F7 (Tissot and Welte, 1978) , 41| Pl
FHCT-Ty) RARS(FEE KA, 2007) o KT, 7 M3 AH BRI £
JERIZIRE b AR IR o Sl R A R ( 1-1
T FEEAR ol 1 B B AR A A - i B B UK
T, 7RSI A3 A P 3 o s i A A OO SR AR U, A
B PIALEE - B 1T AR e T SR AR — KSR A L
il WAFAE R IR SR I 22 Rl g A%, ST AT A7 HIL B9 o i
AN AL S JCHUAH FA 6 2 -8 TR 2 il OROE 1Y
TR

6 &5k

(D ESLTHPRA TR T EZR A L EGRIEA 1
TS0 B G R St () 24 <o MU RN 8 S
FRINTFEZR A L B G R B 0T AR S b 2R Y
T Ao RT3 A B vt 24 <

(2) fEZWVIB IS S = T, M E R IRE-BIRE
PRI R TS RIS LAY T AR L LA 23 BRI T SRS TR A Y
A BB LA LR SR A7 1 I AN A DL 25 2 R
SRR, 038 A7 16 1 25 | B 8 ) 2 A e A A S X U
JRLTT MR I R I, S B R R 22 R e A I R
T 4 2 R AR IR 139 A 2 SO I A e, o
BELRN  ZIRE SRS FAL” B TR)Z I R L], 5 T
LR F T A R R 25 1 nl i A HIL AR 93 A LR
fifp 2 SO0 B4 AR SR F 2 TR

(3) RIZ-BTRZ I I BRI o3 A e rh P2 B A2 2%,
Jril Je Z 01 J2 B AT BT A PR 5 R L R X R i g 5%
R IESZRIZRAR ) AT B R, H AT, 3
IR IZ Z oA ke e A id e MO HOR BR B ARATIAL T BRI BE,
XA R PR 0 A HE R i i SRR A KR Ut S M55 i
AIGHE B AL GRS I B A BRI 5 1) Z2 o0 A e e Ak
FEH 7R B AL SRR IR (R ) BIF9E ) — IOV E 24 55, 2
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