ISSN 1009-2722
CN37-1475/P

VY ML ST RIT T

Marine Geology Frontiers

5540 B 4 W)
Vol 40 No 4

AEMREL, SRR, B, A5 K- T T AR L AR AR IR ) s R 2R 5 A T (D). WA M BRI, 2024, 40(4): 9-17.

LI Linzhi, GUO Gang, LIAO Jihua, et al. Main constraining factors and distribution prediction of lacustrine hydrocarbon source rocks in

Yueguifeng Formation in Lishui-Jiaojiang Sag[J]. Marine Geology Frontiers, 2024, 40(4): 9-17.

mm 7K -G [ B A el 28 iR 48 e iR 2 By
FERZSH A

ZAREL, SRR, Bt AR, EOR, e, FaR, TR R
CHREIM B S R BE A BRTTAT A ], J6 AT 100028)

W OE: AR TR BUIVIGH ZHIRREE R, TARBULWY G A SR AR R
K AR WA, MBI MR RARIRIE AT H ], M S AR RN ARR B L AR E,
Hy B A T R -BUT W TG B E R R E P A AR IR R 8 KR A RS A R AR, B —F 3
FZ X a9 AR, AR AR B IR WA F R A ETA A TR aES A
A R AR, S T R E Sk R P A S R A AR e KL ST KA
EHWRBULIREAANRERFBRREAOLE . EHFANRAYRT, AT S EBNZEML
REF] 5 PRAABRR B SRR RATT ZER D SEWRIRRE G KA I F=
PR AR IR E SRR, AT AN E R ENRREGEE EARATEESRN . EREAN,
BULAEA T EFGRAE, WAKRA ZFRWARC EANERGERE MARB EAMEARKE,
KRR AR W sy AARELE, 2R 2, IR A& LA RN

hE 43S P744.4; P618.13 X ERFRIRAD: A

0 515

T 7 BT 1T 2 2 A s 40 2 b B4 T 42 11—
AEEHIX, A 20 22 70 EARBIF A IS B L
K, WK RO TR 2 B80T EHR I, LR B 1A/
VS, o HOR AR SR 22 0 Sl 2 ], B0f
KB MR i S DR E AR L — A IR e
FRCH B R IR, HA O AL T 75 & T P TR U5
P PRI, AT AR K BT A R A B
A TRESE SR RS B X i R S S
ST AL AR FE U S0, T K AT TR
B 3R, S35 A T e AR AR
00 2 VR R 582 ) ) 06 2 00 A B
FIRUR A, Horh, PRI A K- R 1 3

Weis HHEA: 2023-03-09

BENE B R E K0 [ 0 M B e S R O T
" (20162X05024-002)

FE—1EE: EMB(1992—), 4, Wik, TR, E2NFREEIH LS
JE 7 W RIBFSE TAE. E-mail: lilzh18@cnooc.com.cn

DOI:10.16028/.1009-2722.2023.056

KRAR T SR, A LT 2 A AR
BRI ST EIVE, R LML BHE, T Z R
(A MR T 2 2 T AN T . W R 7K AU T4
P2 L AR Y v R L W 1) e B A B 2
i) SR A LR, 2% XY 58 (0 AR R BER 7 160 1
R A

TR SR 6F I 7K AUV U1 B A A U 4 34 3o —
Sy s R L I TR L L A HERR B S R
(B P B ot A (U1 B8 T 28 2 M AT A AR IF ST, 140 e
Z % 7K BT 1 4 PR S ) B R v PR R e VB
KR I P M 5 PR 2 2 T A 1R 4T L % 5
5% ASCRIHEN I, 2l R B HhERL 2 K
RIS ORL, ST TR KM U P R 2 4
B R 2, A IR R I R B A
FRIE . AR, 76 M RN T, 35T 2 I8
ZE 45V B2 3, o R U 1 25 1) R A A7 T
SR, LA 2 M X S R S B 5

1 X o 55

I 7K R AT 57 F ] 2 Vol 2 2 b 7 g 34,


https://doi.org/10.16028/j.1009-2722.2023.056
https://doi.org/10.16028/j.1009-2722.2023.056
https://doi.org/10.16028/j.1009-2722.2023.056
mailto:lilzh18@cnooc.com.cn

10 Marine Geology Frontiers ML T

2024 44 A

G 3 25 408 3 e A2 4, I3 5 I B A 2, A5
LIHE 355 M1 ™ 12 Ay 555 4 0 19 L B, T R 2
17 000 km’, 5 NE—SW [i] A1, J&-7e A bk B 4
MR 1 R AY A AR ARSI b
wUET . [ R R E g AL,

G5 REIEZE . UL W WAL, TSR AL R
INAL . SEWILL, WG s AL, PG e . E 5
20N, T ES = RS U AR R (TR 1)
e T ORI R 2 | 0 2 R A 2]
ST - M Y R TR E 2

PN w
0 30 km
[

2 RR | ARIY/ | MEE | Ak
7 St | Ma B3 | BB

B | AR

. T, (2.6
| Al ‘ X b5
MR 41 PRI
B %
b2
jf#'ﬂ —T, 23 [E#Ed)
£
s 2H — |
Ts, — 33 E%&Eﬂ] iu;ﬁlﬁﬁ
Tl
T [43 PPz s
R 21
Ts, [—48 Bk
YT 2H
— Ty 56 [FLITiz3) o
. )
I H U2 et
Tgs [~ 59 leh
i | R HESIE BN o e
= T, [~ 61
SREAET
S I Tmo — 66 9&%}?
g
P i
Cosene | 7 T,
rfk B e

kW2 3h| 2 p i

i oo [ wir o upres R wok

1 m7K-HUGT M Ba XA B R b R AR
Fig.l1 Location and stratigraphic histogram of Lishui-Jiaojiang Sag

7 DX IR R T Sl S, T 7K -BEOC VTR B
WA DIk TPy T RIAWTRG . e iR
TER 0k 3 v AP B, Hoh, RETRE B B
BLR AR, SO — 2D 2 s B | TR S
W 5 3 NI . R 2 VR Ay e B T B
1, U1 B 2 oK S M B 2 4, FR R AL
FUREE, UIKERE IS . K ORI 5 I 4 A
F, MEEN R ARER 3 km, N EHREZE. %
A R T K AR AR, HTRE B P B e i B 5351,
T T B AT A L BRK A VEL TK B
HEANZK C (1) RIGLHTURIH A TR S,
i W L5 BN B AR AR BB, T P P
TR, U156 PN H KR 35 3.6 km, A2 X S0V (14 52
M, = 28 5 SR BR VR IR ORI B, SR Ik B AR TR )2 B
W e 2H BRI S W 48 e 0, DR 2 4 A s 59,
B = R ke el M 11 £ s Sy = | AT

BRGE . W H 4L IUA LS R, TR <0.7%, 4t
TRAARPGEAL P B, At TR

2 AHE IR K B RE

2.1 RIRETREFHE

K- B A 8 48 A A 0g 4,
Hodr BT A HEE LT K A3 WHAK B3
FATEEZK C¥E 1 H o B HFTEMUL A HEFImN K C
FEAB KAV, Jem RN 212.2~262 m,
Te b A 72%~82%, SR AR Et P (1) - AR TR
HHE, BHIAERR K A SR K B H: 35 B4 18 45 (0
K AREb S RV, Ve B R 19.5~264 m, ¢
HLEE 9%~ T70%, S = N AT AR W TARAR
(E2).



H40E K4 W

ZEMREL, A5 KBTI ) A 2H AR AR IS 1 245 PR R A5 40 AR T 11

ALJF B2 Jf B3 Jf C2 3t D1 Jf
Y T I P ] or x ] or 0 3 I e I P o] ok ] v |®
=2 YT M I | o w8 |y A prpr] = il = e M e s Rl
A o 5
nE W 5 2
i [2300 i - ¥ 60 o [
- 1 o s i gl ) B i
I b: " " i} el | e - Faoo o
" 3 ! o r i 3 |
| | - i Fas0 I i B | 2+
I [ 2 s |
3 .
240 b “fF = 7 faro
Fao s [ -
A . L i |- = -
¥ . 3 M [ |«F !
B N . [F2601 Cis
F i o i
e : ’ . Fo .
1 faso N i
|| = — [ et .
3 . L
f Tﬂ 0
3] [ “‘H
it f260 % r — 20
NS B 608 S
%
70 po5s g N
il = e
3
300 o
= 2 o= B ,
7 Ty L F i WA =g |
WEbE b hRLE S RS g
al
Kl i o E=E ==
=] oF 6 omER W
e £ 911 L e = i [Ty - L - .
Wales Wafajs Zils ASEs =| | = R - ST

B2 mk-HULIMFE A EEE T HEH AL

Fig.2 Comparison among multiple wells in the Yueguifeng Formation of Lishui-Jiaojiang Sag

2.2 RBIRAMIKEFYHE

HE— 25 4 AU HE R U8 R S S A A T
GEiT b, ANFUGEE IR A & B R LA R
(& 3) o BT A 3 HHEIELL 50% 5 A5 TOC £
T 2.2%~2.7%, AR =20 1T, g, AL
R 4-F RS bE S e RS R AR, T
P MR B3k [ 57 43 A T —27.2%0~—23.9%o, 1] |32 ¥
AFE . WK A HEH HEIEAL 50% FE 4L AT TOC £ %
EPTE 0.8%~1.2%, AHLBTEA F 25 1T ,—1AY,
o, B2 1 A HE IS A0 A B h 4-F LS
Bt i s T R B, R HOk FUKAE BT

TOC/%

1

HUT AHE WK A

Wik B WK C

FR BT L KRR T R R s, T I AR e ) 31 22
AR, A5 T—26.08%0~—26.04%0 . T /K B ¥
H B8 24 50% FE 5 5 TOC 32 845 WP 7E 0.7%~
1.6%, A LB 2R 2k T,—IAY, Hor, c2 - H
e 2 R R A S A o3 B A bR i A B W R AE
7, Bl SR, 7K A B TR AT 2 WG R
B, T IEARR [R5 3 20 A F—26.7%0 ~—24.49%o0, H
RS, WK C H A R 50% K
M5 TOC EEAEPTE 1.2%~2.2%, AHLFZEA F 5
S M o—TAL, o, D2 A B0 8 e o) s 8
Y4 1t >50%, T AR [ 28 53471 T°—27.8%0 ~
~25.8%o, ] [ B WAL H

900

R,=0.5%] o UL A
800 I ! 7K A
' i /K B ¥
7001 J e ik C ¥
O 600 |
S I
& 500t
L0
2 400
= 3000 T,
200
100} M .
0 % e . °
400 420 440 460 480 500 520
T °C

B3 mk-#HUTMBE B EEIERRIRERER LR
Fig.3 Quality and type of the source rock in Yueguifeng Formation in Lishui-Jiaojiang Sag

BT DR SR~ R, #T A 3
FIEEZK C HBEHFUESE T H AR 4 & 54— AR 4 Y
H-TRIIAR RIS o A2 I AL B LB, K A

7K B AR A 2 (SR8 51 = ff P AE A A
(R 3t R A~ R N, LA B R LR e 7 -
DA IS o



12

Marine Geology Frontiers ML T

2024 44 A

3 AR RIS A P R

AT SC K -HT T ] R W 2 R e
SR HBERAL SR T LA Y, 524008 I 5 05 8 1
RIS [ b R BR300 50, 4 U ) e 4L b
VB R B A A I DAL O, JEE 375 380 A A TR
YR VB TV R 0 M 55 4 DR 22, o 20 T S [ U ) 48
BUARHIE , #5 FIARE XE LY iAW
W, LR b U K B 2 B WL B 4 S AR A 1Y
ST S0, 107 % X% B 52 3 R s s
WU A HUTORIE Y ks S %
MR LR . 2B H WA Sl S 4k
Fr TR AL, S R SR | i
EETRAEERS A1 . MR B DT A

5 4 AR IR 2B 0 58 RO T - 1
E):I:%O

B HAMT = 58 IR R X R IR B4R

IV 4 4 37 g 8 S 1 A [ o L 22 it R LA
FER e UL A ) T IR K W 4 i SR 4
(9T I, AR HEAT DU S AE | (R A7 LR et 1, ]
TG AL TR, 2550 Jl, ek
UK BIAEETR, DUREERIAF] 100 m/Ma Bl & &
PR o T K AT T 7 ek e 4 AR B0
SR FUIBT A1, ST 4 AN R i T A K U 2 3 ke
MR RIS, BRI > 100 m/Ma,
HA B IR A R B IR S F . RSP 1 L7
DX ST 22 P i o, S T R A A T2 07 03 R b S
AR, KB MEUCH TR A 3 HUT. A T2 T

31

AT B R A R B, X 4 M ioc 7K B 3EERINZK C (A 4),

gsoo- glooo-

Z 400} £ 800

5 300 5600 |

2200 _W@ 2 0o}

I 100 pemeeas =200

A I i S
= %1 2 3 4 5 6 7 8 ° 01234567809101112

(@) M 7 -ABUT LU I s i A 3 ]

HLRZ I LR i
(b) BT A 7 e W23 0% Bl el

HuRE M L G
(c) M 7K A VEFETEIT 0 sl R

= 600 =600

£ 500 B 500

= 400 = 400 -

¥ e

300 300

7 200 i 200 | \R\/\
1 100 1 100

'] 0 =0

0 1 2 3 4 5 6 7
WU G
(d) TR 7K B 3 I 22 0 2l o R

0 1 2 3 4 5 6 7
TR S
(e) WK C T D T2 5 3

B4 mK-HUL P A ARIE L AR R R TR E 2 X b

Fig.4 Comparison in sedimentation rate in different sub-sags of the Yueguifeng Formation in Lishui-Jiaojiang Sag

T 5 T A LI I e I 5 A 1A F 2 e
RUT. A HER A1 HWZTE SR 100~500 m/Ma,
TETEAH IR & E N 26%~56%, V-1 33.75%; Ifi
AN7K C 1Y D2 JEWTR TG 2hiHE 44 100~300 m/Ma,
TEEAIT 8N 4%~ 50%, F1 19.9%, R
W7 J2 1% Bl SRR, A 2 A ALK, A A TP AR
RIS, (R e KA 5 2 R BT AR AE

3.2 EIREE M ETRIRE RIS

W T A 7 S R 0 B B 2
BB SR B A R ) BT, T
T 22 4L ISR i 5T A 2 T X BT

s

Wb e B 4y et R W, WK -ART M [ A7 7 3
RAEE X, TR A T R e AL A i A 43t
U5 7K B Y Fh R T S e I s e (IR Y
FAMIARYT. A 7K C ¥ i AR AL (Ml PR P (R
NEREABEIR (A 5) o FETHIRRVORE, N 3 Kbt
DX T 22 45 Ve, il B2 RS VT
“U” B, AR AE A DXCIORT LR U SE BRI, JxX
TR E IR R AR AL T R iEaE

MAEPISRE G W E, UL A HERA
Y 4-F R e, miK B EERIIK CHEA FE
(8 Coy WU b5, $83 78 B DA IR 2 605 WK A EER



55 40 5 35 4 1)

PRI, 5 K -RBUTL VT ) R 2 AR AR I 1 B 45 R 3R 5 401 Tt 13

ik A ¥, B3, 3360~3370m
Cy fiihE

(S =1
C,, fiikE

M7k B, C2JF, 3828m |7
C,, ke

| I

1 Cu 5 Ry

k ‘\Eh M \q I ‘ f\ Ay,
A Ll ﬂ CIB,.//
e AL w"}L i\w i i /i
WV, 4

=
P

\f
L A TEALS | Ay

CYNET

HUT AH:, AlJ, 2430~2439m

C,, fibE

C,, 5%t

Y W WAV SO

W7k C ¥, D2, 3880~3890m

A R4
iR A g 44y

B 5 mk-BUTMES S ESE R R EAREHEE
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Main constraining factors and distribution prediction of lacustrine hydrocarbon

source rocks in Yueguifeng Formation in Lishui-Jiaojiang Sag

LI Linzhi, GUO Gang, LTAO Jihua, WANG Xin, LI Jingjing, WU Bin, ZHANG Xiaoqing
(CNOOC Research Institute Co., Ltd., Beijing 100028, China)

Abstract: The Yueguifeng Formation is the main source rock of Lishui-Jiaojiang Sag that formed in the period of
strong fault filling of the Yueguifeng Formation, with strong tectonic segmentation, relatively enclosed sediment-
ary environment, and unclear development characteristics of lacustrine source rock in mainly four sub-sags. To
clarify the development conditions and spatial distribution of the source rocks of the Yueguifeng Formation in
each hydrocarbon-rich sub-sag, and further guide the oil and gas exploration in the area, the data of logging and
coring in geophysics, geochemistry, and paleontology were used based on the dynamic life cycle process of the
lake basin evolution. We proposed that the four factors, in temporal order, of early-stage fault activity rate, middle-
stage parent rock property and the shielding conditions, and late-stage volcanic activity, jointly constrained the de-
velopment of high-quality source rock in the four major sub-sags. Under the best geological knowledge, based on
multi-attribute neural network deep learning, the spatial distribution of middle-deep lacustrine hydrocarbon source
rocks was depicted quantitatively. Based on the development mechanism of high-quality source rocks and the dis-
tribution range of medium-deep lacustrine source rocks, the development of high-quality source rocks in the four
major sub-sags was evaluated comprehensively. The results indicate that Jiaojiang A Sub-sag is a Class I hydro-
carbon rich sub-sag, Lishui A and Lishui C Sub-sags are Class I sub-rich hydrocarbon sub-sags, and Lishui B
Sub-sag is Class Il hydrocarbon-generating sub-sag.

Key words: Lishui Jiaojiang Sag; Yueguifeng Formation; source rock; constraining factors; comprehensive eval-

uation
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