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Abstract ; The study discussed the origin and accumulation characteristics of hydrocarbon in buried hills in Shaxibei area,
Bohai Sea,through geological and geochemical research methods. Analysis of biomarker parameters reveals that the proved
buried hill oil samples in Shaxibei area originate from the Shahejie Formation source rocks. Oil samples from the CFD2 -1
buried hill carbonate reservoir have a high G/H index and relatively low 4MSI, and are characterized by depleted *C for
n-alkanes(less than —29%o as a whole). Such characteristics may be an indicator of the oil origin from the Es' source
rocks. Oil samples, taken from the granite reservoir of the CFD1 -6 oil fields, are typified by relatively higher 4MSI
(more than 0.4) and heavier carbon isotope of n — alkanes ( more than —29%o), which may indicate that CFD1 -6
buried hill oil is dominated by the Es’-derived oil. The CFD2 —1 buried hill is overlain by the Es' formation unit, and
the mature Es' source rock may supply adequate petroleum for charging the carbonate reservoirs without long migration
distance. This accumulation model can be referred to as the assemblage of generation from the draped source rock and
vertically charging to the underlying carbonate reservoir. CKD1 — 6 granite buried hill is covered by the Ed shale, being

characterized by low organic matter abundance and thermal maturity ,which can be served as a seal for oil accumulation.
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Oil generated from the source rock in the Qikou Sag can be transported through the laterally distributed sand body and

charge the CFD1 -6 buried hill traps, exemplifying a hydrocarbon accumulation model of migration through lateral sand

body. On the basis of core observation and casting thin section experiments, we analyzed the textural characteristics of

weathered crust from Well CFD2 — 1 - 2. The results show that the weathered crust structure in Shaxibei area may not be

able to receive the laterally transporting petroleum from sags to buried hill traps, while the overlying effective source rocks

on the surface of buried hills or the occurrence of sand bodies communicating source and reservoir are fundamental for

hydrocarbon accumulation in buried hills.

Key words:oil kitchen, accumulation model, buried hill, Shaxibei area, Bohai Sea
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Fig. 1  Location of Shaxibei area( marked in dotted red rectangle) , Bohai Sea

a. TS G SRR s b Y P AL XA

BT SR L A =



678 M5 KRR b iR

539 &

BUHE b R — S 1L R A 2 7 X
1 HiRE 5

RIS VY AU i X2 5 T 42 I S A4 DY AL &R
LS IX BB 1), H RS S i) 2 — 13l T A BRI
AT Z LU IS 1 -6 il IHAYATIE R LR A
L= TR BIRIZ o Bl LA R R BORME 7, B e f)
2 — 1 il B 2R iy — B o, A VD 2 H YRR
WrOR — Bl iR R 2 s (1 1), E i i/ o A R —
WL, R AR R F R R . CFDL -6 -1 JF
B TREH BB R A IR Z o IR
A R P B D MR A T T 2 ERIEA R E,
AFEAREA =B (B ) Wiisdl— B (b——B)
LIRS =Bi(Es’) o i T — B 51 —BrEA ALY
PUBURHIE S fE A SO, b — B 51— Be (Es') 45
R JRB . FEB T MIBEIX 3 ke Ja 2 HoA B
i, JCHE U = B IR, 7R MR A LS
FEE e ST HLHE R B R A T 0 LR A
TR IR Vb A2 TR B ZR U ER R A TR
FLFE bR U IR T A A ) R 2 AR R
B, ER 15 F 2 S Ll R Ok A v T = B
W

2 RS ERANA

M TATFEIX A BRI H A 2wl R AL i H 5e B
SRR, CFD2 — 1 3l L 1 R IT S, AR SE R fiE
FIPR A2 A AR A o 5T, £ B S8 Al R
AR 0 J2 I BE OB iy ) PR AT AR R AS OB 52 Bk
PR T CFD2 -1 -2 I B[ R & 90 )= B iy B
AR 2 A R AT BL 2 A 9 L R SR R AL, SR 4R
T CFDI -6 — 1 FFAYRTFE R R AL A 2 4o X REL
TR 5 IO & AT R 2 0 0 S MRS B9 (53 -
B S oA o 2 A BE R AR A S 12 AR
[Fi) J22 B R U R it FH T LE A e e A A e [ 2. 2%
Pk,

3 i R 2 5 ok PR

3.1 @INREMIREYIEE

Hao % (2011) MUTFUERES A HUTE IR 5 4 72 %
LA TR 3 BRI 1 AR S AL R
FRAE AR LR TR A TR A D A AL B DT RRER B

HA m G A LT A, R 3 A X 55 A Pr/Ph 5
Co/Copy = IR B Cop/ Coy = IR Bt LU AE (1] 2a,b) DA
Tk 4 — O 5 Jo 48 0 (R 4MSIT, Cy04 — H L -
24 - LHEEMR S bt/ 3 Cop BN 55 2 ) L 1 BE = i 240
ETR[ (Cy =il + Coy = IR ) / ( Cog = IR + Cpy =3
il +Ts) ] 50 ke A8 50 (G/H MM 5 be/ Ca 2808 ) o
FENEEIS R Clo/ Coy = IRMERE Y Chp/ Copy — Il 5%
OG5 7 2w R DL R A A it
5, ETR 2405 Pr/Ph i L2 HAHSC X R (B 2¢),
FHH ETR 2 250 M URAR B Y B 502 — , FEOU) Bk
PEIE TR ER85 o  UR A B M ETR 280
H'Y Y — BRI A HAT A i ETR R, i i b
BE 4 — LS Jor 48 50 6 B 1 VS 2 b A 450 DX 1)
=B 5 U0 — Bl JR ) B AU A AR SR U = B
R TR DA K R D SRR 7K, 8 VA 5 5 I v o
B A A X A AMST (il T v — BT R
b B JR Y BRBE , B R E BK RS 2 B
G/H i H 8/ H KRS BRI AEAE o 5 b = Befy I
FAIH, Y — B TRA BA A R Y G/H DL AR
1 4MSI{E (& 2d)

M2 T RUE Y, e WA 2 - 1 W%
JE R A S B A 1 - 6 3 L I, KA bR S
BORIE S 4B AR R A 22 50 3% (18 2a,b) , A K
i) Pr/Ph, C o/ Cpy IR ES Coy/ Coy = FRMEHE FLIH , X
T E A U 5Tk T e PRl o sk, CFD2 -
1 =2 kg 2 0 BE O Sl 32 4 B A R AR €/ Gy =
Wil Bt 5 C/Coy = IR ot L AH (L 2a) , AH X 11
ETR( >0.6) 5 G/H( >0.3) DA S AHXHE Y 4MSI( <
0.15; % 2¢,d) , XFP AR S EUA G FRAE AR 5 9t 1
Wb — By i s BAA AR, Bl T CFD2 -1 -2
IR A2 AR Y R E RV — B iR, W
T,CFD1 -6 — 1 7k 1L A Ji il 22 20t A X /&7 Pr/Ph,
Cio/ Coy =IRMERE S Co/Coy = FRME ot FLAA (&l 2a,b)
FEREE D = BUR IR A B — BRI A HAT U =
# Pr/Ph, Cio/Cypy =R BE 5 Cpy/Coy = F MG L2 11 1L
{5 . 7EIE 2d H, CFD1 -6 — 1 ¥ 14 Jsi i LA 4
{5 4MSI( >0.4) LUK H %5 G/H(E 2d) X Fp RS
BRHEREATT G0 — B A FrE B 50 = B A
—EMZESE, T RBHE R B A0 1 -6 WL SR R LY
ZBOm R A AR ERE

3.2 BERBREMMEST

LY NS TN VI L il A L e f e/
KR, e T A i AR 2 e [R) 62 3R BA S A iy 0



%4 W T Ay, 5 i sl v b D L R e B R 679
4.0 2.0 A
A
1.6 N
L A
3.0 A PN A A
- A A
R 4 A
At £ 12r A N
i L Q A A =y L 4?:{}: N A A A
g 20 NS SNEREN A 1 ° A A
%&%9@ bt o 4, o8t 2B ol
e © A 8 ¥ C%)
A @ o
1.0 - ﬁ%}
04 F
0 " - L 1 a 0 r 1 1 | I b
0 0.5 1.0 15 2.0 0 0.4 0.8 12 1.6 2.0
Co/C =Rl b5t C/Cp = FhitE A
0.7 s % 0.7
° 5 kY
0.6 |- T 0.6 -
O %+
05 |- 4,09 05k
& %
=
04 - i CD% A 04+ Es P
g % O o e
o3 g)@ © 03 %
o é o a0 A A ul %
ol S SN % ¥
02 | ° 021 + oo
© A 4 0
0.1 | 0.1} f¢)
- o
c M@% +0 ©° e © d
O 1 1 1 1 1 1 | 0 | 1 1 1
0 05 10 15 20 25 30 35 4.0 0 0.1 0.2 03 0.4 0.5 0.6
Pr/Ph 4MSI
A REMED) &+ P—BHES) O PZEHES) @ CFD2-1-2(H %) @ CFDI-6-1(Ri#ER)

BI2 it b v b e X CFD2 — 1 -2 SRR ) 5 CFDL -6 — 1 IRk L s i A S8l
(Rt SR VR A b S HS | 1 Sk )
Fig. 2 Cross plot of saturate hydrocarbon parameters for CFD2 —1 -2 buried hill extracts and CFD1 —6 —1 oil samples

in Shaxibei area,Bohai Sea (biomarker parameters of source rock samples are after reference

[4] )

a. WL/ AERES Cio/Cos BN 5. Cio/Coz IR Coy/ Coy 3R s e BEBILE/ A be 5 5 = 3RS LB (ETR) 5
d. (M RE/ Cao FiEhe 5 4 - H B HE Bed %L

M, E 2 R T IR0 IR EE NS E
Bt S SR S B P Y PTALER S X B R AL
ERIE IR T Tl PRI R, 22 R M AT 9T & I R 12
TR LS9 F e ) 7 2R AL 43 A1 it e 550 %) 36 i 3 9
111 LA ) 37 22 (3 1A T F - 29%o, 5 W W) 22 1k 11 4 7
P A ) b = B YR B [R5 2 A AR AR, ERGIE T 95 1L
SR IE T Vb — = B s

AU 5T BRI T i T 3 H A ) 2 - 1 A g
S5 TR A QK18 — 1 — 1 A1 QKI8 -2 — 1 4y
12 ANASTRVE U5 2 B 00 U5 T T SR A Je 1 1t 1) o7
FOT. LI REW, REW =B 51— BRI A
4 BRI R R 10 R B A L I E A X (1 3a) , XA
REZ 2 TR IR A AR BT R, (H YD = B R R
HWR A R A R, T — B (LR AR
2H) B BRLAA R e [) o 25 3 (Al B 1T L FE 0 T T
302w MR A7 E VD = B IR A i B2 4 0 ke 1) 47 261
HR T TV — BERR TR A BORRAE | AR R 5

V2 B A ) D itk [ 5 3R (B 43 A1 R RE R A 25 1Y,
¥l 3b 2 CFD2 -1 -2 i 1L g2 29 5 CFDI -
6 — 13 % B A ok [ 6 2% 0 A L, A 2% A 8 L
F S e [ 37 BRI R T B AR M. T LA
CFDI —6 — 1 F JF il #F & (1) 15 4 Joe J ik [ 47 38 (B 40
R F CFD2 -1 -2 [l #24,CFD1 -6 -1
FE IR [R5 28 40 A R AE 5 g AR 7 LD A 7D — = BOR
DAL St 5 A ST AL . 2 BRI I A ik TRl 4 R A
4345 (& 3b) AT LIHEAT, CFD1 -6 — 1 5 ol fig 35 %
IR TV = BRI VY — BB IR A WA sk, T
CFD2 -1 -2 J- BB R 5 Ll i 2 ) A B2 0 o e TR) 467 38
FHXTE 52T = 29%0 (18] 3a) , AT HE £ 2 V0 — By
Vi X UL, BRI R R I AT S R S 5T A
B o Hr IR A5 18 2 ARV & 1, BE Adf) 2 — 1 9
FE i 2 2k 25 ¥ 1L 19 b SRy v — B L, i o 4 fa)
1 — 6 Ji AR i 5 78 1L A J2 08 S gl oy DAV = B i U
Sk AT IR



680 M5 KRR b iR

%39 &

-40

TN T Y I T O T R Y T T SO N B B |
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
()

© CEDI-6-1, B985 41 © CFD2-1-2, M & © LPNI MR =NP28-2, HIHR & HE4BIHA

§1°C, (PDB)/%o

_40 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
()
« PBREE e WIERRIA

B3 ik v LS X ARk 1R 457 2R 43 A i
Fig. 3 Distribution characteristics of carbon isotopes of n-alkanes from source rocks in Shaxibei area, Bohai Sea

a. IR b S (g B L s B 5 | A SCER( 11 ])

4 BRIRER e AL 5E B A R AR

O AL TE s I E R AR R I A 5 0
AT B BRI, g 8 B S &0 DT iy 2R LR IR £k
HIESZ T IR M i v I | S L Rt L Y 2
WaRER A (BRI R 28 A P e . H R 1
SR 2 SR AR R A TR LA A R TR
B IH R B K A I R T L
AL T iR, S TR BN R

TEVSPHALHTTE X, BAC A 2 — 1 i B 8 78 T 1

b 2 B A BNZ o AU TS TR AR L T BLG It
CFD2 -1 -2 (s, B R R B S 4Ua PE 2 ek
AT A FETAOSIA WS, i UG Each 2 -1
TR XA e 214 73 s Ll b3 B0 v e RRUZ A bl
PIRR Y, T 32 U AKF- T Tty E DL o 98 1L T
TR EE —EAERBUZ AR B AR/ INRZR, 5
HoEgess (K 4a,b) o FRBUZ Z T B3 il )2 B
HEEERRA S E R A E MR A S, T
T B AR PRI (B 4d e ) o JF IRl 1 R IR
WALE , HHB EVEFIALIUE 5 2 , T REXE L
YENARAEIZ . T A A = a2 B, TR, R

Kl 4 EhifEfEk CFD2 — 1 -2 JERRARER & WAL 7 & B RHIE
Fig. 4  Characteristics of carbonate weathered crust in Well CFD2 —1 -2, Bohai Sea
a. WALTEABRIA , 2RO iR A1 5E 2080, MAE 3 442.4 msb. WA H = A, PRARZRAE R EIT, BT 3 4474 mye. WA =on  IZGE R TR AL,
M3 706. 15 mid. Pt A=, REEPAT T, BIIR 3 4474 mye. iR , RBEEAR YOI A FET, BETR 3 706.4 m;f WA A,
SERR I RETT AT FEHT, B 3 709.3 m



5 4 1]

Foowr, A IR VU A M DXV L S R 681

SRR H (AWIEA YT A T, AU SR AR T IR
FEHRI AL (18] 4e, £) o A2 VD PG I 201X f R 244 3 i
WAL, P BB VR L1 AR5 38 A 7 L R ™ R U A
VPR — S I W 2 oy A T I, il L
R A A — e R AR T A Y K T
MBS 7oA 260 SR, i1 T SRR Al ™ A2 /Y
U2 O, AR IR R TR T, DR MR R £ 1]
B LA B v P I st XA AN B 5 T REAS LA I A s g 0
SHYRES o WIHALHTFE X IS i 2 - 1 ¥l o R Ses
W L, O H R E T RBUR A OE R 5,
ATRERFR A T I N ARG )E  ngE CFD2 -1 -2 JFF
SR W AT 75 B

5 T LLEH ARG
b - A B S AR

MR MR AR R M A B UM A S R EAZE
JEVRE TR B8 15 M1 2 5 9 LA S 7 B F R R R AR
AL R A — + U = Bl VR e R A
JIr A AT A A HE B I B2 4 Y5 ) 1) X
R TR, 5 vk L e Al ) A R R
JE T LU SRR ) At o AR R A 2 - 1 M
i DO L2 E e U — BRI A . 250
VR U S L TR R AR S R e R AT
B2 - L B Vb 2 — BURR IRUA AR T Al
PEME (XERERY R, >0.7%,[&815) , kL= EAvb
— BRAE S R IUZ BOA A Tl e O 1) B SR

A

51 %

CFD2-1-1

3000

L B P, SR A T B 4 5 2 BEL L R L A9
Uk

T AR ARE S T I ARG R AR ) TR
BRI b 1l G ) 2 - 1 BLRE R L TR v —
Bk PR ER A8 2 TP I I AR S B ARRRE o W AR 2R
RSN, S R ITE K 5 5 A = A i 2 e R
ML SRR S R K A B AR kA AR R 5 B 1 R
OB, FE M1 D5 AT R PR RS Ty
AT ERAE LR MIRE B NS A (] 6) . 5
1L AR A 10 K A T A S MM 3R 225 R4 7 £ B A
AL EEL T 110 ~ 180 °C, F A7 T 150 ~ 170 C
(E7),

S5 B P T S ] 55 A A A — AR TR R 4y
AT AT A 2 DA B 2R AR B 38— A T 5 % I R R B
AR AT, T SR X R I AR AT RE R
SRR FETE ), XN SR Y AT RERE T 3.0 Ma (& 7)),
AT REFE R o XA FIERFIE AT BE 2 SRS
PR A . B IR AT A SR 2R 2 i AL
AR R WP A X Vb — BER IR U A AE 5. 1 Ma
it 4009305 3 Ak I i A R AR B B, {0 B4 Ak T il
AT AT B B, R VD — BRI A AR B AR
FAES. 1 ~0 Ma Wi ey i2 8%, X 5 UL B EiEm
WFIELE IS AR & 10

ZRATMIEXT F 258 (U L i 2 Hh B 9 b — B iy
TR ) LA K 55 ha U5 1 78 4 ok X ok T2 6 5 A J 2 i <
FUVERS A AT, EAd A 2 - 1yl H AR 5 0 Ll i )2
THIFEA BT A A ) I VR AR

CFD2-1-2

3500

R /m

4000 -

Bz Bl vE WA TSI WiE ] REEATE FZH
5 i ) 2 — 1 E I AR (G w7 & LA 1b)

Fig. 5 Petroleum accumulation model for the CFD2 -1 oil field( section location is listed in Fig. 1b)
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