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Fig.1 Tectonic location of the study area'”
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Fig.2 Distribution of CV values of the mudstone source rock of Huagang Formation in the study area
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Fig.3 Isotopic composition of saturated hydrocarbon and aromatic hydrocarbon of mudstone source rock of
Huagang Formation in the study area
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Table 1 Basic data of mudstone source rock of Huagang Formation in the study area

TEARA 5y 53 4T R s S 2 HF R AT AR
M RO R ke, 0 RIPRREEIR gy RO
% % % 1% 1% 1% e /(mg/g) /(mg/g) 1%
A2-1 1967 1.67 1067 68 0.879 0.09 490 / 56 0.0127
A22 3367 4 667 5567 0.871 0.10 445 / 50 0.012
B2-1 / / / / / 0.10 445 0.17 130 0.003 6
B2-3 533 233 667 8567 0.767 0.49 441 0.55 98 0.0272
B2-8 333 1 833 8733 0.759 0.28 444 0.20 68 0.018
B2-9 4 167 10 8433 0.768 0.37 444 0.33 81 0.0142
HAEOLR ) 467 1 5333 41 0.807 0.00 0.15 0.17 0.33 0.030 7
Ve A i

Cl-2 533 233 6133 31 0.810 0.00 0.09 0.11 0.29 0.024 6

C2-1 3433 0 3667 29 1.026 0.09 0.81 0.21 1.06 0.116 9

C2-2 22 0 3033 47.67 1112 0.38 2.18 0.09 2.78 0.2242

Di-1 7 3367 4 5533 0.836 0.30 446 0.48 133 0.009 3

DI1-2 / / / / / 0.15 451 0.35 180 0.136

D2-1 233 0 5 9267 0.91 0.46 454 0.61 100 0.025

Al-l 1767 233 1633 63.67 0.866 0.05 437 / 80 0.005 9

B2-2 6 367 2033 70 0.766 0.37 440 0.57 119 0.022 6

WHENE B4 / / / / / 0.21 439 0.16 67 0.008 5
PWEFS B2 4 2 1233 81.67 0.763 0.35 443 0.30 77 0.014 1
B2-6 467 5 1833 72 0.765 0.38 443 0.41 95 0.003 5

B2-7 367 333 15 78 0.764 0.42 446 0.40 86 0.020 9

AR T H
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Fig.4 Relationship between R, and T,,, of source rock of
Huagang Formation in the study area
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Table 2 Evaluation standards of hydrocarbon-generating potential of mudstone and coal source rock in the study area

B31]

AP B AR RIS b AR
7 A% f R af
HHLKTOC/% <0.5 >0.5~1.0 >1.0~2.0 >2.0
A SRV LS +S)/(mg/g) <1.0 >1.0~2.5 >2.5~6.0 >6.0
KW “A” 1% <0.025 >0.025~0.05 >0.05~0.10 >0.10
A BEC0.7% <R, <1.3%) R S IR
R 2= He b -
%= &g I
A SRV B S +S,/(mg/g) <100 150~100 >150
ST N F R % <15 25~1.5 >25
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Fig.7 Evaluation of source rocks according to

thermal decomposition S;+S, and TOC of
Huagang Formation in the study area



F3TEHE3IW

T3 R, 45 ZR VA, H 3t X AR A WA AT 39

AEIEE R 0.003 6%~0.224 2%, -1 0.050 3%, i
A PUTRESH RO “A”7 2R LR R 0.003 5%~
0.022 6%, V144 0.012 6%, Bl AIA HLERE T 35 5
FUFARAWUTAE o B USRS §h Ak o 2 —
ZEWAIRVR A, WA HUTRE A R 22 e A R R
o WFE X AL AU TS A AR R A i “A”
AT N 0.97%~3.76%, 14K 2.37%, Tk K
AR

T 9% X ALV LR IR A e A B i (38 1) S8 8K
HI 728 L 75 Fl 4 30~ 180 mg/g, F-44 4 86.1 mg/g.
Horr, BlAHA HLTRE S S8 50 HI AR 1L FE Ry 30~
180 mg/g, FJk 85.5 mg/g., WEAHA HLFRE M S5
¥ HI 2L R 67~119 mg/g, 314 87.3 mg/g.
e e s R AR o 2T A RIS . PR IX
TEHE R IR A e i SR8 HI ARl 151~
339 mg/g, V-4 249 me/g, ZH R AIEMERAE"", A
h BN U R IR

WFFT X R Bk A A B, S5 U5 R
R R R B Bk A i B AR D T,
XA LR TOC, AT & S+, |5 H
“A7 DI CEHR AL AEEE (R DA, IR X
TE AR AR A RE T BRI, B 2R A R
TR, HREAA MUBRE i A ML =F B B 8 8 1A A
APUTRE S . BRI AR S T TR
B, EACHIFREARIR A laX E A B A
PR IR A DU E B T, 456 50 A DTSR B i
G B ST IX ARV 4 A R AR O
WA=, (0 AT B AT 3808 A A LT R 5 8 R s Bl
AL A R 1) F B A B R A 2
W X AL A A SRR A F T 18 RS A
S ML MR R R SRR AR, T
A BRI KB IX, 0] LT X A A
Jitl,

SIS, ST X AL e 4R TR A AR P A 3
B B, 57 oA A R A VRN bR e, BF 9T
X AE s L A R R A B AR, R 2R AR
A . WA RIEE TR A BIR A, FAR kL
RIS o A E NN RS R A AN
BRI A AU B R A U LA 1
ARy, B 25 SRR T S

(AR H X AEUS a8 TR TR AR,

I AL B A B BE; TR TR IR A LR BRI,
h TR E R, A I A A LR R,
PRI IR o

(2) ¥ H B IXAERE L A R I A 8 Bl
AL, LAREARA LS 3, BLRGAR AT LS A 5
LT A B

S 3Lk

(1] x4k, ik, 222, % WL RGN ke KA g
PRBIFSE A P DA PG T80 T v sk S i AR s 4 R 9] LD 1T
SEEHLRR, 2019, 41(3): 303-310.

(2] T2k, VYW RATE A AL 5 T ST R 5T : LAD1,
2443 HBI[D]. BAR: BUEREL T K%, 2016.

(3] SRR ARGV AL L M A R S R A e (90
TN SEE LT, 2010, 32(3): 223-231.

(4] EHRI, BRA, B, 45 P91IMEE g 5 RAR S BRIk
S RRAE B LR AR (U], 35 R BHEE 22 B 24 1R (F AR BLF IR,
2018, 20(6): 31-34.

(5] B, BRETIL. 2 Vg 230 1 UG 090 115 oo S R A2 R B St Al
KRR (1], HiERAL:, 2015, 40(6): 1072-1081.

(6]  J5HEJE, BRAT . ZR VAR 4 Hb VA 1A 110 e A6k L U407 (00 T
KA (A SRR R), 2016, 35(13): 24-27.

(7] sR&5E, Z8222, AL, 55, VU1 M B W0R S AL UE 4 T Byt iR
AHRFAE AR ], A it 5 TR, 2014, 28(2): 5-8.

(8]  WHBAREL, M0d, FRAEE, 45, VG U166 7616 21 TURBURTRAIE B AR AR
A [I]. A RIR TR, 2010, 32(5): 1-5.

(91 FNEE, TAALER. ARV UG 3 11 5 P W 3eh < P 4 s AR DR S it

BRI AG L] PUIL RS2 4R (H SRR ), 2006, 36(1): 63-67.

(10]  ERF, A aill, H I, 55 PUM IR ARIE X Al F 2 = RF
WAL, AEUE AL TURVRRAE (0], A9 5 KRS M BT, 2002, 23(3):
257-261.

(110 REbRE, 3857 D7 7 0 04 090 1 A s 2 OB 20 (0. g
A7, 1998(4): 15-21.

(121 dREEAR, BT, MR, 45 2 10 VG 30 1M 63 Y 29 A s 2 T 2
AR LI, DA, 1997, 15(3): 158-161.

(131 T2, ZRI00R], vk, 55, VG0 1 G 0s 12 5 3 2 4 4L
UBLFEIEmA Y [T]. DURZEHR, 2017, 35(2): 299-314.

(14]  ZRIWORI, VPaE, T4, 55 7R 1 B 20 40 UG 309 1M1 o e i 36
1RAE A5 W R R UTAURRAE (0], 7 Hh B 2445, 2018, 20(6):
1023-1032.

(15] 25 ARG LA VG ) M6 i 3 R 27 b2 5 OB A R
WHFE[D]. & & P R, 2009.

(16]  BRE =, B Al skathy, 45, ARV ki 2 04 180 10 6 47 2E AR TTURR
MR E (1], I 9T, 2013, 34(1): 42-45.

(17]  ARUT, LR, WK, A5, AR i 4 4 b 6 ) 1 i A4
W48 A T ) e (9. Y AR A HBBR, 2014, 19(3): 18-26.

(18]  EmHM, B4, Fod, 55, AR IEVEHI M R SRS
HMT I]. M, 2000, 105(5): 16-21.

(191 BhfR¥EE, M =, BERELS, 45 VU3 M6 P Jbat X R U5 R AL
FeA=HEE sz (31 WA, 2009, 29(4): 38-43.

[20]  WAAER, TR, XIBE, 55, AR < R IRA RRE S5



40 Marine Geology Frontiers ML T 2021 43 A

AR, TR AR R, 2010, 29(6): 80-83. B5IT 4, 2000, 23(1): 9-27.

(211 JT%EJA, MR, BROCRR, 55, VG0 IE p AR A i e e U A [30]  kZNE, FE s, TRAETE, 55 KUEMEIRTE 2 v 8 2 il R
BB [R5 28 2L CRRAE [T R M, 2019, 32(5): 18-22. e O] A 5 2R IR, 2003, 10(2): 26-28.

[22]  SOFER Z. Stable carbon isotope compositions of crude oils: (31]  HEEFEAHERABRAF. QHS1017-2006, EiFA Mk
application to source depositional environments and petroleum 2FE RPN IVLLS]. U s A R A TR A ).
alteration[J]. AAPG Bulletin, 1984, 68(1): 31-49. [32]  JEIR, sk, BhYT, % BRYT D Z0000 P35 B BV S B A

[23] GALIMOV E M. Isotope organic geochemistry[J]. Organic FRRIEA IR (31, T D Il 2018, 30(3): 28-37.
Geochemistry, 2006, 37(10): 1200-1262. (331 BA%E, A, 2260, 45, )1 PE 0L XU 4 R A H Bk k2

(241 BRICH, D4R, TR S, 4. mJESIRY RIGIRA A 05 i FEAESMHT (0], o LS, 2018, 30(2): 35-44.

“A” AR FEALRFFET]. shEMLT, 2010, 37(6): 1740-1744. [34]  XU4wE, Eiliz, MR, 5. 63020 23 B4 b b 2k AU IR

[25]  MERSIR. WEARMBIZTCE | BRI R 510 5 U BT FE I3 FURFE[I]. T N IR, 2013, 25(4): 12-16.

HEB KT LIERZ AR5 BI[D]. 290 vh Bl Bt [35]  JEIEE. VG 3 111 g v g 35 Aokt O A R O T JR R A A
A BECE M 3BTRS, 2004 A6 037 R A BT, 2003, 17(1): 64-68.

[26] AP, 2250, H6T7, 5. D01 A | ARSI A A ML R 2 [36]  ZEWEIR, #0777, Bk, . RPN TR =R
ik [l 7 35 20 10738 1k S L Bk A2 2 S [T, B2 4R, 2017, bR AT €4S e | 1% e e I R Y ES el T 6 AT B
35(6): 1254-1263. 1995, 9(1): 19-25.

(271  WfEbk, B8, ZEEE, 5 BEARSERER R RIS [37]  SRARIE. WAL MG ORIV L rp L oy A B R R R AR S 3
BRALAAFRAE (7], RIATHERBIEE, 2016, 27(5): 861-871. PEHR RIS [D]. HR: AT, 2011,

(28] ZRAKRN, SRFEHE, BREET, S5, vh R i AR 2E e B 5 1Y [38] 5%, KGRI = R R IR U A IR S R
TR R (T0): B VU2 XSl M R e D 1) Bk A FE[D]. 5t FH: H ERL# B b ER AL 2= 05 T, 2001,

AELI]. WA A HLTT, 2009, 14(1): 1-15. [39]  RIIHE. VWM R IR A A ST D). dbat: i E

[29]  #EES. LT KEMATAREIR (2 U] KRS KAL), 2010.

SOURCE ROCKS IN HUAGANG FORMATION OF H AREA,
EAST CHINA SEA SHELF BASIN

WAN Yanzhou, CHEN Chunfeng, ZHOU Xianglin, ZHANG Zhou
(Shanghai Branch of CNOOC (China) Ltd., Shanghai 200335, China)

Abstract: With the discovery of oil and gas in the H area of East China Sea Basin, source rocks in the Huagang
Formation have raised great attention from geologists. This paper is specially devoted to the source rocks with the
newly acquired data of pyrolysis, carbon stable isotope, vitrinite reflectance and kerogen composition. The
characteristics of carbon isotopic composition and CV value of saturated hydrocarbon and aromatics suggest that
both marine and continental organic matters coexist in the mudstone source rock of Huagang Formation. The vit-
rinite reflectance varies from 0.76% to 1.11%, and the maximum pyrolysis temperature changes between 440 C
and 465 °C, suggesting that the source rocks remain in a stage of hydrocarbon generation. The kerogen type index
of mudstone source rock is less than 0, the pyrolysis hydrogen index is less than 150 mg/g, and the source rocks of
the Huagang Formation are characterized by the kerogen of type Ill. The TOC of mudstone source rock is mostly
less than 0.5%, the pyrolysis potential of S|+S, is less than 1mg/g, and the chloroform asphalt “A” is mostly less
than 0.05%, so the mudstone source rocks are poor in quality. Analysis of coal samples from source rock of
Huagang Formation show that the values of S;+S,, chloroform asphalt “A” and hydrogen index HI are mostly
>100 mg/g, > 1.5%, and >275 mg/g respectively, indicating a high quality coal-bearing source rock. In a word,
the coal-bearing source rocks are better than mudstone source rocks in quality, and the abundance of
continental organic matter is higher than that of marine organic matter.

Key words: carbon isotope; East China Sea Shelf Basin; source rocks; Huagang Formation; organic matter
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