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Abstract: Based on the geochemical analyses of natural gases and seismic exploration data, the genesis, sources and lateral
migration accumulation of Y8-1 bearing structure were comprehensively analyzed in the East deep water of the Qiongdong Basin.
The analyses of Cs, C; light hydrocarbons show that the natural gas of the Y8-1 bearing structure is different from oil-type gas in
the northern slope of Songdong sag, and coal-type gas of L17-2 gas field in the deepwater as well. According to the ethane and the
propane carbon isotope, the natural gas in the Y8-1 bearing structurehas the mixing characteristics of coal-type gas and oil-type gas.
The typical coal-type gas and the oil-type gas in the east Qiongdongnan Basin are selected to be end elements, the natural gas
ethane carbon isotope of the Y8-1 bearing structure is calculated as coal-type gas for 53.3% and oil-type gas for 46.7% in the
natural gas. The Y8-1 mixing source gas derived from the terrestrial marine source rock of Lower Oligocene Yacheng formation
and Eocene lacustrine source rock in Songnan-Baodao sag respectively, and both sets of source rocks have geological conditions for
the formation of mature -high mature natural gas. The natural gas generated from the source rocks in the Songnan, Baodao sags
migrates along the tectonic ridges, faults, and sandstone carriers for a long distance, thenaccumulatedin the Yacheng formation
and granite basement traps in the Songnan low-uplift, East deep water of the Qiongdong Basin.
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Fig.1 The structure division sketch map in the Qiongdongnan Basin
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Table 1

Natural gas composition, dry coefficient and carbon isotope characteristics, East Qiongdongnan basin

T4 -
. FIRE AL (%) - i [ 2 2 91°C(%0)
LA R
X 5 B (m)
25 C,/
C, C,s N, CO, c C, C, C, C, CO,
~1~5
MARMBEAAL S SF24-1-1 21225 MDT 7430 9.80 6.77 7.81 0.88 —47.06 —30.92 —29.96 —28.64 —7.61
1573.0
BF13-1-1 L 5800 DST 86.14 10.24 246 0.72 0.89 —48.65 —30.53 —31.15 —27.82 —25.54
) . BF1331  1740.0 MDT 8470 1140 280 0.61 0.88 —48.91 —27.45 —27.93 —27.84
5 K T B b By
BF13-3S-1 1967.5 MDT 8248 8.09 6.67 1.18 0.91 —4553 —30.39 —29.84 —28.09 —29.33
BE 1093 3911.0 MDT 79.70 829 6.28 1.19 0.91 —3598 —30.39 —28.57 —27.41 —6.23
3934.5 MDT 7293 3.73 3.84 1872 0.95 —35.17 —30.67 —28.60 —27.30 —4.26
2880.5 MDT 89.90 2.97 6.11 0.59 0.97 —45.44 —27.64 —27.80 —7.82
A B AR A Y8-1-1
2895.6 MDT 89.77 2.99 6.13 0.69 0.97 —45.59 —27.83 —27.88 —8.03
) 2301.8 MDT 93.92 4.50 043  0.65 0.95 —46.55 —27.57 —27.50 —16.70
B V5 SF34-3-1
2311.6 MDT 92.70  5.42 039 0.72 0.94 —46.54 —25.59 —26.22 —16.22

W SF24-1-1: R4 =W ; BF13-1-1: i8Il 4 ; BF13-3-1: P Se 1l 46 ; BF13-3S-1: b geMi il 41 ; BF19-2-3: |-
WO FE b KA T KA EWi g kgl 134l YS-1-1: TS Imal; SF34-3-1: FHg =Wl
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Table 2 The C, and C; light hydrocarbon series of the east Qiongdongnan Basin and the Beibu Gulf Basin
Cs RN (%) C,RZHN(%)
4 I (m) PE -
EMkEE SRR Bk IR IEMkER RHRR Bk FERK
SF24-1-1 2122.5 FMT 21.72 41.95 34.08 2.25 15.52 31.90 49.14 3.45
BF13.11 1573.0~1 580.0 DST 23.08 47.12 29.81 0 13.64 31.82 54.55 0
1577.3 MDT 20.75 48.11 31.13 0 12.00 30.00 58.00 0
BF13-3-1 1740.0 MDT 25.00 56.43 18.57 0 14.63 43.90 41.46 0
BF13-3S-1 1967.5 MDT 21.19 41.53 36.44 0.85 13.21 26.42 58.49 1.89
BF19.2.3 3911.0 MDT 15.15 36.36 39.39 9.09 16.67 33.33 33.33 16.67
’ 3934.5 MDT 9.09 18.18 27.27 45.45 6.25 6.25 31.25 56.25
Vel 2 880.5 MDT 12.82 46.15 30.77 10.26 11.43 31.43 48.57 8.57
2 895.6 MDT 13.33 44 .44 28.89 13.33 12.50 32.50 45.00 10.00
1L17-2-1 3 306.0 MDT 13.98 34.41 25.81 25.81 13.73 21.57 43.14 21.57
L18-1-1 2819.9~2 846.7 DST 13.11 40.98 22.95 22.95 11.11 27.78 44.44 16.67
SF3431 2301.8 MDT 20.11 42.93 35.87 1.09 17.30 23.24 58.38 1.08
. 2311.6 MDT 20.00 42.95 36.07 0.98 16.08 24.71 57.65 1.57
W71 2 137.5~2 265.8 DST3 29.53 42.13 27.95 0.39 19.63 23.36 56.07 0.93
WZ2 2 351.0~2 357.0 DST2 28.89 53.33 17.04 0.74 20.00 34.29 45.71 0
WZ3 2459.0~2473.5 DST2 28.85 48.72 18.59 3.85 20.45 31.82 43.18 4.55
Y8-1 < N N > Y =y
Br §C,=-28.8% o Uh B 0 AR AR U 2 A ) il TR TR B T B (3R 3).
o MK, EHRAK .
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25 F % Be = s 7 —1 .
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tr mmn KT —30% 1E R TCHLAL R R AR A9 B IR . B AR B A
20 AR X RRAH b AR EED T
-20 -25 -30 -35 -40
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Fig.2 Correlation between ethane carbon isotope (3"C,) and
propane carbon isotope(8“C;)of the varied natural gas-

es in the Qiongdongnan Basin and adjacent basins
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Table 3 The Composition of C; light hydrocarbon series of natural gas in Qiongdongnan basin
RIRR C R IRl LR
4 T (m) b )2 FILRR O ke IEFkE WK iR R 2 7
(MCH)(¥%)  (nCy)(%) (ESDMCP)(%) (%)
SF24-1-1 2122.5 THH g = Al 42.60 24.00 33.30 42.60 EEE
1573.0~1580.0 ‘ 40.00 20.00 40.00 40.00 R
BF13-1-1 T g L 4L
1577.3 40.00 17.10 42.90 40.00 IEES
BF13-3-1 1740.0 rhH T e A L 4] 30.40 26.00 43.60 30.40 RS
) 42.10 18.40 39.50 42.10 IEESH
BF13-3S-1 1967.5 R A
45.80 18.80 35.40 45.80 HIEESH
3911.0 W E S K B T R4 50.00 10.00 40.00 50.00 MRS,
50.00 16.70 33.30 50.00 HER S,
BF19-2-3 )
3934.5 W b K B T R4 57.10 14.30 28.60 57.10 RS,
60.00 20.00 20.00 60.00 SRS,
L17-2-1 3306.0 s 48.30 24.10 27.60 48.30 PR,
Lo g v Al _
L17-2-2 3331.3 50.00 21.40 28.60 50.00 RS,
L18-1-1 2819.9~2 846.7 B T29A R4 40.00 20.00 40.00 40.00 MR
2880.5 ‘ 47.60 19.10 33.30 47.60 HHEE
Y8-1-1 T R 4 Sk 4 )
2895.6 43.50 21.70 34.80 43.50 HHEE
w71 2137.5~2265.8 Bt 33.30 25.90 40.70 33.30 AR
W72 2351.0~2 357.0 i = Bt 34.80 30.40 34.80 34.80 AR
W73 2459.0~2473.5 T = Bt 35.71 32.14 32.14 35.71 AR

R O 8 5 —=MCH/(MCH+nC,+=DMCP) X 100 %

5.0
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Fig.3 Relationship between paraffin index and heptane value

of natural gas light hydrocarbon in Qiongdongnan Basin
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Table 4 The calculation table of mixed source ratios of the natural gas in Y 8-1 gas bearing structure

WA G« S24

TR K AR R A 3
I 2 T 0 T 117 S L

Y81 AR i)
FREALS R ke
- ;W) RS FACURR REKHL KA R RS, IRER
- HSRm(%)  RZn %) (%) Sha(%) REy ) (%) smEgnaA
L5 —27.74 4.45 —30.92 46.7 4.4 —24.93 53.3 —27.74 —27.73
b —28.84 3.36 —29.96 40.8 1.1 —23.38 59.2 —27.84 —26.06

VE < PR 0 3 BB RS ST 2 R U B A=(m X nX i+ x X yX £)/(mX i xX £), B=nX fi+yX 1,
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e
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TR B A M 7R R R AR AR R ik TR A R R AR R (3R
1) AR MG AL B SF24-1 4 < kg 3 i %R BLA IE
e A 67 AR A R 31, K X L17-2 5 H B RS R B
A IE B[R 3 AR Ak R 5, i R 3R R B 4 0 A A R
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G5, Il V5 TR AF 2 U5 AH [ B Ak B B A R O 7
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i) . Y81 9 A s R IR KR AP, T R 4 A
i 15V R e D 2 ) R AR 53,396, IR T 4 T
R VR 2B A i AR 46.7 %0 (6 4).
25 RARRFXKE

Y 8-1 7 K i T A A s A AR o R DY T R T B
T RIRER A Z Rl fig . GO AT R B K
B 2R Uk LR T4 B R SR AR TR i B/, HL AR T M
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RIRSIEW 2 s E AR M m S & Y818
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AN HE TR B KRS ot L 2 e 0 A o A5 ik [ 437 36
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o AR (K 3) LI Y8-1 & My i K AR
HBWKL17-2 5 1 RIS, KRR RAE RAE
1.13%~1.52% , K BL — @ A R IR, S —
S TG T T G0 R A A TR e T B e
(F4) 402 F 5.5 Malf, #7585t 2 ik 4 ke 8 A 48
T 4 000~5 500 m A= 5 A B — 1= LB R SR A

3 KRR ] iz AR S B R T 17

FI P e - I TR v 1] g 2 AHE oo S
P UURE DU T B R R IR A — WA S,
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