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Thermal evolution modeling and present geothermal field of the Lishui Sag of East China Sea Basin
YU Zhongkun, ZHAO Hong, DIAO Hui, DING Fei, QI Binwen
CNOOC Limited - Shanghai Branch, Shanghai 200335, China

Abstract: Hydrocarbon source rocks are deeply buried in the Lishui Sag of East China Sea Basin, where drilling wells are rare and encountered
only a few oil and gas discoveries. There are hot debates over the hydrocarbon generating capacity of the basin. Careful study has been made for
this time to clarify the thermal evolutionary history of source rocks. Starting from drilling wells with measured formation temperature and
vitrinite reflectance (Ro) data, using the forward simulation method, and through the correlation between temperature and stratum depth, we
extrapolated the results of drilling temperature research to non-well areas. On the basis of restoring lithospheric structure and its evolution
history, the regional geothermal field of the Lishui Sag has been systematically established for the first time. The impacts of geothermal field
onto source rock evolution are analyzed. Data shows, most of the source rocks at the bottom of Yueguifeng Formation in the lower part of
Paleocene are mature and the sub-depression center is partly over-matured; most of the source rocks at the top of Yueguifeng Formation are in
the stage of low-maturity and maturity, the sub-depression center is partly high-mature to over-mature; the source rocks at the top of the
Lingfeng Formation are immature to low-maturity, and there are mature source rocks at the center of the western sub-depression. According to
the analysis of source rock characteristics and evolution, the source rocks in the lower Paleocene Yueguifeng Formation should be the main
source rocks for hydrocarbon generation in the Lishui Sag.
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RGN K M B 1984 AR R Lok, 2 1R
Il 188 3 R R B Tl =GR ™, F T2 2k B
LA A Z 2 A S & HS5FEE, 2
e B AT FE I R AR EL LB/, T sl i D,
ZPVER2E, 5 M R AR A AR
1 el DA A i 2= 5 A i R 3R LA, i 7 T ) s 9
A AR AE F RS AS B, BRI T 0 R A B )
PROFFE . FRN T 10 K MR e 5 B BT 20,

H 2 S AT U AT AL R A R e A iR S
B0 AR TS R 0B S5 AR B S 3 25 77 T % T 7K
M B PG U1 oty T 9 e 9 S R T Ak e R R AT T BT
FLo AT AR T R B AR R P2 A B de i T
VO YR MR Y5 s A R B, (E R A &l 7k
1 o s AT R A R e 2 S, X LA A T 7K M g S 3
SBIR B b R R R ML S S B AT g B S A

A SCHE R VLR A0 T ik, A X P M 10 1

BENT B : R R L R W A R R AR R TR (20162X05027-001) 5 HR i <+ = 17 i AR R (YXKY-2018-KT-01)
TEH B T (1986—), B, Wi+, T AR, =5 20 A5 480 % W8 I8 3E ¢ T 4%, E-mail: yuzhk3@cnooc.com.cn

I #5 B #A: 2019-06-14; 2= HEA:2019-08-30.  ZXFk 75 4 i



540 & 5 2 T, A 7RI I S M A A AL R B4 Ml T 3 125

e AR 3 1 K R R 6 H AL T
0345 BEORE PR AT B, D0 A A Y % A AL 2
B A A AR GORE, B I F s | AR LAY, X 4
AL HLHE R AT 2R G000 M7 JF X B A R Uy hl 2 2
A7 T, e 2 08 et U A 2 S PR AT 4G, T
ST RO A 7K TR T — 25 ) SO 58 BT — E 1Y
EFE L

1 X e R 7y 5

I 7K 14T B 57 T 2 V6 di 4 435 1, G 58 340 B 2 1) 7
R, ML 1.38x10 km?, U164 52 b 45— 74 [
AT, FLAR B LAE S 1™ R 5 4 N TV A B, b 420
T, 7 40 [ i e IX . 4 A Sy B I =X R I
B, S — M P2 T S A b 2 7 R Ok DA S T — 1R
B TH: Shy = 1% B o A o TV PN ST 4 43 SR VE TR
M R AR, RE M 4 AN IR R T LT
(1, K 2).

R 7K 111 ¢ 4 s 38 A6 T AR 43 Sk 4 6 300 L
B, DT R T AR TR 4 B, K F 11 E
HoJZ o WK MTRA LA R AR L FE R A S
TR A . HatdiB 2 R i RS
SR, DEOFETE E RS AT TREA ., HEH A

BA EANEG A TIRAD, &g H Hidd . Rigd
KWy e o H vy 3 8 i A — = A N AR B
e 0 2 U0 A JRE 3 A 3 LR 200~ 1 400 m, {52 V& 1
AH— = A DT A R 06 2 5 KR B 3K 500 m, T A
I W R e 2 )RS BE 43 A 15 LR 100~ 300 m; 45
AR B A B Gl A DURRRR VT2 L R 45 TAR [A]
W I 28 7 T B E TR B TR SR A2 s R R 0 4E
Wiz 3l B0 K U B AR B I 068 e T 1 4 L
B GEAe s 4 b ZU0AR, IFIE L T — Wt A A 1 N
e Ly FE (T20) ) BARVIBE A P B e e hdl . £ %
. MR, LB ge =R A, BB G AR U A A 0
(1),

AR R K MG RS FE LT AN
B A AR S R, Hod il B gt A AR g 2 R YR
1 TOC 4 0.42%~ 4.24%, V144 1.66%, HI K 33~
154 mg/g TOC, “F-#4 4 75 mg/g TOC, A M [ I 148
A WG RIEHIRE S TOC R 0.41%~2.71%,
34 4 1.09%, HI A 15.4~ 505 mg/g TOC, )
126 mg/g TOC, K M1 FE IR ZE AR R A o

2 BRGSO

A ZK MR R 1 R 2 5 RIEH LT E

4 i
y iR
Mo
(& i3
R,
% .
i
]
Y
/,,/“' [JJ;,'/
S
oo

1 K MR A4 3 A
Fig.1 Tectonic location of Lishui Sag
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Fig.3 Thermal history simulation process for Lishui Sag
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Table 2 Lithospheric modeling parameters of LS5
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Table 3 Density and thermal properties of rocks encountered in
Lishui Sag
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Table 4 Heat flow values and related parameters in Lishui Sag

JB WM fi%&*i? %ﬁff’i
LS13F 2 665.8 2.78 48.26
LS2t 2000.5 3.17 50.16
LS37 2798 2.96 49.06
LS4t 2801 3.14 53.95
LS5 2791 3.21 56.08
LS63 2902.7 2.59 48.53
LS79t 3022.4 3.43 54.86
LS83f  2574~25875 2.60 54.30
LS9 3117 2.69 41.78
LS103f - 3.24 54.88
LS11JF 2032.67 3.26 58.53
LS12F 2 467.26 327 56.81
LS133f - 3.26 53.39
LS143F 2698.1 3.33 53.48
LS154F 1050 3.65 62.79
LS164F 2325 321 61.46
LS174F 4015 2.72 55.56
LS184F 3803 2.78 47.55
LS193f 3040 2.95 44.76
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