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Abstract: It is generally held that most gas in Qiongdongnan basin, the South China Sea, is coal type gas and comes from the
Oligocene and Miocene marine source rocks, while the existence of Eocene source rocks is uncertain. Determining Eocene
source rocks will provide significant foundation for oil and gas exploration. The systematical analysis of fluid inclusions of 45
samples and geochemical characteristics of gas and light hydrocarbons indicate that most of the gas is oil type gas and oil-coal
gas with 4 gas charging episodes. The first gas charging episode probably comes from Eocene source rocks in eastern of
Qiongdongnan basin, the South China Sea. The results indicate that it probably develops kerogen type 1 of Eocene source, dis-
tributed in Songnan-Baodao-Changchang depression and Beijiao depression of Qiongdongnan basin, the South China Sea, which
can be regarded as advantage exploration targets.

Key words: Eocene; source rock; fluid inclusion; natural gas; Qiongdongnan basin; hydrocarbons; geochemistry.

FHES, 2006 58X [ %, 2010) . 4 HLHLER 1L 27 BF 58 45
SRR xS ORI Y R AR AR EERT M 4ok B T
Yo A, BT A P X & LAY YCI3-1 AN lCZH B R R 2 R TIT B T AR R e (R R 4
YC14-1 56, L B YC13-2. YC13-4. YC13-6 25 4 2012bs SR DA%, 2013) SR T » i A8 5 35 7% g 45
AN 1 1 B A A — B S R /0 AT S (] IR XA P — 5 5% U1 B i) 5 Al R D 300 oty DA 85 AR iy

0 7l

i

EEWE HEAAFAIEESTH (No.41572118) s 5+ — 17T K FHE & I (No.20112X05023-004-010).
EE B X WHEG (1989 —) o Lo i+ L A 5T 7 ) 4 % 48 3 44K b 5 . E-mail : liuyanhua530@ yahoo.com
* BWAEE FEL I, E-mail; hhchen@ cug.edu.cn

51 AE S XV WHES  BREL DL, IR L 556, 2016 M55 I A0 D00 Ok TR 285 B 7 A 4t AR 38 6 8 R T S e U A T RE AR B BR B2, 41(9) £ 1539 — 1547,



1540

HERBLY:  http://www.earth-science.net

41 45

BB A S WoR , R A M AW AT LT
BTG IR T R T R AR R T R I 45, 20025 X R
25,2010 X IEAEFBRLT I, 201 1) 0 I L AR SCFF M ik
J2 DS P R T R R, ARG 00 19 A T R IR 2
BRI AR R B IR SR IR A AT Re . B AR
R TR — 25 A e S AR A

1 MR 5

B AR A A b L T e e LR A RS AR i AR
Bt ke 55 R VL 1 4 1 AH 48, P8 3 DL D5 B2 5 3 RO
i bR 3 23 i A AR A 3 AR 43 O 1 T —
GG Y T T 22 2 284 L L vt — e e i DX ST
R 6 T HE DA Sk 58 1 38 5 Bl — R s e AR B B
F AR SR AL A L R VG 3 B A 1 R AR (2R
HAF 20065 KRB, 2008; B R AF, 2010 F 88 4%,
2015). 730 A TR F R SR AR G R (R
G N EOR G AL LR S B KA LB iE R
QN 5T 7= R Sl Sl 5T <1 3 25 W ol B £ 2 s
2| b g 2D S IO R CRAR 4D #1 )2 (8 D).
AR I )2 AL 4R s 0 8 TR S B A R R 4

Il A T O DA 5 B R LA B o B AL T AT T
CIU, IS s AR Sy 320 | B 8 48 e 7K 438 = 1
FR ORI v 07 A 2R A T R D8 e CIIT 2 1 i AR
) o [R5 BT G TR AR KR R L
AL B AR 3.

2 IRH GRS AR

BN T A A A B AR g A b 2R 3 5 8 [T
TR )2 R SR R AR S B I R S — RO g e
P25 A B A SRR S 3 ok A E 5 MG B
EH J TR e 1 R AR 2R RIR A i R PR K R
20122) fH A S Ao 3 AR RE AE GIE 55 43 BT A R B % 8
FEAE LR B G 1 S STk R HS A

(DC; B =M KB A EZ 45,2007 8
= 5 MG BD15-3-1 H B KRR B S A re
MIFE LS4-2-1 FFIFA AR R ST24-1-1 F 1 2 il
Y5 R (0 R A A AR VR R YINGO JF 32 ki
ARV 2). B AT UL, B 7R R 2 i PG X DL AR RNy
F AR X DL A AR S R — R A SO RRE.

(2 HRHESY Cr -0 C, bt e < B R %6 531 1l (o 4

we [l [ & [&

wl e B E e
Slm ™M) w2

Q b A 1 R
—T2041.9 L

Ny —Iﬁ{ﬁé?#/%{ﬁ
—T3045.5[ 0 S o

Nih = i IR
—+T4041 0.5/

IN 1

—1T50415.5

—1T60{ 21 frpes

—1T704{30 2t

A I e et b

> = S

T80 36 pon—>

-
o~

| W
T10049.5/° ; TR

e vy

B A\~

|YCI4—]—I
.

¢ D
.7

V[ A ) N e e ]

] | ] | |

JEAL LS WiE R RO M RERRE Lk AEE

K1

W

| [++++]
|
WHR WA ERNE KRS AnE EMEE HE REE DIBh

TR T £ MR T XA 5 R G DR L o3 A

Fig.1 Structural units division and depocenters distribution plan of Eocene (left) and geological column (right) in

Qiongdongnan basin., South China Sea
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Fig.2 Ternary diagram for C; light hydrocarbon system from

crude oil and natural gas in east of Qiongdongnan basin
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Fig.3 The cross-plot of 6" C, (%,PDB) and 6" C, (%, PDB)
to identify hydrocarbon gas origin in east of

Qiongdongnan basin
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Fig.4 Comparative characteristics of sterane and terpane

biomarkers in east of Qiongdongnan basin
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Fig.5 Photomicrographs of fluid inclusions in east of Qiongdongnan basin
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Table 1 Homogenous temperatures of oil inclusions and their coeval aqueous inclusions in east of Qiongdongnan basin
o v o e . . SR FAE K/ F g 3K AR Y — R B (°C)H
I FE 5 45 WEE (m) JE A T The The Th The T
BD13-1-1 B127 1578.55 Nim? 82.2
BD13-1-1 B126 1700.06 Nis! 87.2
BD13-3-1 B165 1751.00 Nim? 87.9
BD13-3-1 B166 1920.00 Nys! 98.5
BD13-3s-1 B135 1 884.00 Nym? 113.7~114.7
BD13-3s-1 B124 1968.70 Nis! 116.3~118.7
BD13-3s-1 B123 1977.66 Njs! 90.9
ST24-1-1 B082 1870.00 Nim! 89.6
ST24-1-1 B081 2 280.00 Nys! 119.2
ST24-1-1 B079 2662.00 Njs? 119.7 146.2
ST24-1-1 B080 2770.00 E;l! 122.2
ST24-1-1 B085 3210.00 E;l? 118.6 139.1
ST24-1-1 B083 3 760.00 Esy! 133.5
BD19-2-1 B162 2 330.00 Nim! 147.4
BD19-2-1 B160 2 680.00 Nis! 116.6
BD19-2-2 B045 2 826.00 Nis! 123.1
BD19-2-2 B046 2 986.00 Nis? 126.6
BD19-2-3 B167 2 378.00 Nim? 115.9 133.2
BD19-2-3 B138 2422.00 Nips! 119.8 133.8
BD19-2-3 B141 2429.68 Nys! 111.7 137.6
BD19-2-3 B168 2 600.00 Nijs! 116.0
BD19-2-3 B169 2 898.00 Ny s? 125.6
BD19-2-3 B170 3150.00 Nis? 146.7
BD19-2-3 B172 3610.00 E;l! 147.1
BD19-2-3 B173 3770.00 E;l? 129.9 164.9
BD19-2-3 B142 3937.00 E;l? 117.3 172.4
BD19-2-3 B145 5040.00 Esl® 167.6 199.1
BD19-4-1 B186 2 824.00 Nis! 121.9
BD19-4-1 B187 3198.00 Nis? 136.2 164.3~166.0
BD20-1-1 B184 2 430.00 Nis! 116.8 148.9
BD20-1-1 B183 2 940.00 Nis? 115.8~118.7 146.7~156.3
BD20-1-1 B181 3132.00 E;l! 133.9 158.0
BD20-1-1 B180 3 490.00 E;l? 154.4
BD20-1-1 B176 3 964.00 E;l° 120.5 132.2 153.3
BD20-1-1 B175 4 258.00 E;y! 170.3 182.8
ST29-2-1 B117 3125.00 Nis? 127.6 139.5
ST29-2-1 B119 3 714.00 Esl! 136.2 149.5 161.0
ST29-2-1 B121 4 214.00 E;l? 156.7
ST36-1-1 B071 4 378.00 Nis? 152.8~157.6
ST31-2-1 B057 1025.00 Nis! 93.4
ST31-2-1 B054 2 045.00 E;l? 103.6
ST31-2-1 B052 2 804.00 E;8 117.5~117.7
ST31-2-1 B051 3380.00 E;y! 107.2 121.7
YIN9 B037 2221.97 Esl! 105.7~108.1 126.9
YIN9 B040 2 455.00 E;l? 118.5 138.7
YIN9 B038 2690.90 E;l° 116.6
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Fig.6 The burial history and hydrocarbon charging ages determination of well BD20-1-1 and well ST24-1-1
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o5 A AA(Ma) | E. Esy Esl Nis Nim | Nih | Noy | Q!
B U R P P P N N YV VAR UYL VY TP D RS
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Fig.7 Gas accumulation stages and reservoirring periods of wells in east of Qiongdongnan basin
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Fig.8 Palacogeomorphology recovery map in Eocene of Qiongdongnan basin
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