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Fig.1 Tectonic map of the Jiyuan area
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Fig.2  Contour map of hydrocarbon generation intensity for

Chang 7 in the Jiyuan area
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Fig.3 Carbonate filled cracks and hydrocarbon inclusions
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Fig.5 A diagram of the formation pattern from the Chang 6 oil reservoir in the Jiyuan area



1156 A

% iR $37%

AR K 7 5K 6 1 1K 7 25 78 Wi 5 76 6
5, 5 i 7F 8~18 MPa, i e ) RE— MM 1.1~1.3,
J& T SR R G AR T A K A
JREE, AIMTRAEM RS0, RIE BRI, iEAZ
RPN — T — 7 R ) K, #E 4~12 MPa
Z 0], A XA A e R AP /N R 1 RBCR T 1.1,
BT HE, PEEN—FE T, R S 225
I, 7E 2~6 MPa Z [8], i sl 7155
3.2 ERAEHAIR

PEBUE I b X 1 6 92 26 1131 33 Betb A ke b 1
T RS . AR PE IR AR TR IR
ATiE— 228, —2 I T ASERAEIN AN,
PLER KA ARN 32 S IR L B AR X A/ | S 2%
B A2 N K — VE TG BR T AR o B S o

TR T A AR RS
T At AR b A TR SR A IR A A 2R A, A
LS AIEN M Ty YT 2Ny S

X7 A A A TR N Y R K L AR A T
B — B DA, 25 SRR I (&1 7)), Al 5t b X PG S v
BB AR B AL AR — R B 4 25 S RN A A
TE 95 C~130 °C, sr A A% 2, fF7E — MU {E L 7
105 C~115 CZ ] o ST A Q5 Hh X E K 21 2
SRR T LA I R XK 6 R AE T A

Pl 6 AR5l DI P SE ARG 7 54K 6 3 78 1 ) 22 S (LR
Fig.6  Contour map of excess pressure difference between

Chang 7 and Chang 6 at the end of Early Cretaceous in Jiyuan

LU L R
304

20 1

SRR 1%

90 95 100 105 110
¥—ifkgEIC
Bl 7 i i X4 6 £k /K B AR 38— R B K

Fig.7 Histogram of uniform temperature from saline

115 120 125 130

inclusions in Chang 6

L, O — AL R . 43 DO, AR b X U
{HAE 100 C~115 CZ[A], FHAth b X i 4, 39— IR
7E 100 C~105 CZ AL 2R BT 5 L3 s, 2 B
R A e A R BRI o P b X 0 P 7
105 C~115 CZ (8], FBH P 5 A4 90 FETE SR R

33 AHEFEE

331 BEAOFEARLEZHE

R “Hir e e PR 0 2 AR B AR
S 2H 3 B ARG BE R R B (mol/mol ) , 1 L g i —2F
E AT AN A AR B AR 2

ARG T O™ H T A e R A A TR B
N Y AU 2244, 5% FH] ZEISS Axio Scope. Al S i385 ,
TFRESE TS GESHEZDOE) o A EARBO
B AT e A B Tl b SRR 5T T S G 2 S
KIS 40 IO R E T4, R A 2R A5y
LABHR-VIS, S5 25 : Ar Ot a8 % 4 4 532 nm,
SEIG S IR 25 °C, T 20% .

M2 5 (1 8) & W, $i7 &3k £ 78 2 700~
2970 em™ SR fr = R, DI EIALE 914 em™ i
7 HGE R AE U6 | [ AE 1360 em™ Fll+1 620 em™ &b i
7N T AT PSRRI . BT X R B L B A
BOGHL S AE+1 620 em™ 12 2 700~2 970 em™ K 245
TRV | e WA AR J3 S AR R S 5 4y o, s ke
T ARSI
332 e EARFEAEK

TR F IR B(GOD) 23 A A ka3
T ZE A A% 2R ) Ok o R ) R Y B 43 L
GO AT HIR AWt ih)Z /K B U2 M )2, HE
A g B S K T AR Ak, DA T S B Y A A
RN TR R R . HBEAR R IR Y R iE



%6 X JARAE SRR Z2 3 M A e DX HIE K 2 4K 6 iR e 2 1 RN FE AR 1157
A RIS (0 1 EFEHXK6HESHEREEERE(GOI)FZitR
5000 2700~2970 cm™ . . o . . e
23000 o Table 1 Grains with oil inclusions (GOI) statistics
of oil-bearing inclusions in the Chang 6 oil
20000+ . . .
2 reservoir in Jiyuan
=
3 WX S KR WE/m GOl/% GOLH/%
150004
\)\J H55 )z 2340.1 16
i1 697F 22389 9
10090 A . , , . . Cl169 Mz 22433 10
500 1000 1500 2000 2500 3000 3500 4000
Raman shift/cm™ 2250.1 3
TEE G137 Kz 2539 13 o
] WX 670 — 2490.8 7
70000 4 G41 — 2318 12
L 60000 G127 — 25245 11
- i 2516.5 11
50000 G269 MKZE
] 25245 8
40 000—: 383 296 K2 2302.7 10
— : . 23163 7
1000 1500 2000 2500 3000 3500 4000
Raman shift/cm™ C138 K2 2489.8 3
24 Kz 2532.6 2
2100 ORIEHFERE i 88 Wk 24516 6
1000 + 2700-2970¢m x| O KR 21735 6 6.5
170003
16000 - J5 KZE 22763 11
L 15000
£ 14000 Y61 — 22373 6
8 13000
12000 Y67 — 2297.02 8
so00 ] Y122 — 23138 6
70003 IRUkH1433F J109 KR 19515 6
T T 00 000 2000 2500 3000 3500 2000 kR 2084.1 13
Raman shift/cm™ A43 50978 p
K8 ML IX K 6 9% 2 4 L PR 2 i 8 ‘
‘ [ i Yt A XK }:Ijt@%'le::" .leﬁlEl &) G50 K 5304 1
Fig.8 Raman spectra of hyflr()(.?arb.on inclusions for Chang 6 a4 K2 5 300 g
Treservolrs 1n leuan ‘ 117 m_”k% 2056.8 1
s 4 N Ty o — i H143 — 2191.86 12 9.5
F4 30 18 Fp s B I 78 el DA v SR AR Rk T, 7E 38 % I HIX : '
N Y ~, Dy >, > 2 049'6 8
o O A P01 A, T L w0
B ALY = o 5 >
K S AL LR, H GO AR E B K, e Z /)N Y120 — 225735 6
i WA s R 26 SRR E R W20, GOL 635 - 1 875.66 1
Y228 K 1933.5 11

BAEAFAE I BB R 225

O'Brien et al P 2 G158, A5 H H BT R3] H
BRI GOLFE R, AR GO1 KT 5% h i , K
F 1% /NF 5% M B Rl , /T 18t
AR S

TR 5 (36 1) R b X K 6 302 S il
FERIURLFE £ GO 2253 A1 7F 3%~16% Yo [, °F-
¥18.6% , HrilZ k)2 JKZEEE 3 1%
9.4% .8.7% , A] ULILA-H 9 ) i i A 5 GOL{E
BIEMSENE . S 45 X GOT 25 SRRk, v
B KAE 16% , e /IME 3%, 3 B3 A FE 8%~13% {1
FBL Y, 2B N 1095 2R 58 45 K AH 14%, fie/IME 5%,
FEEATATALE 8%~12% Yo [N, FI4ME R 9.5% ; Th iR

KAA 1%, e /IMHE 2% , = F 5045 1F 6%~8% 1 FEl N
SEIIE A 6.5% . FH IS5 R FE R AR 358 gk ) 41 b &
AR e, S AR R i, TR A A A e,
(A FEFERUAAS /N, TR .
4 FHERE

AR Z 1 T2 A R, FEA SRS, 8
Mol M IR R 662010 TRAE LA, BBl A 25 1F
Mo 3538 Bl B ARAF S 55 , A it 2 3 6 D] 2% 2 ]

VERIRIZR G450 . D XA 6 A ] X e 35 il 22 S
PR, S EOX2E S 04 Dt R 2 ORISR AE AN )



1158 A

S

374

24 FIRBIFST B R M X PG R AR K 6 i
SRS R E AT S (E 9 e 2) - PUFBI AN 7RI A |
AR FE R | PR SR

POERIR A FE AL A TR 7 4 R R A R
FER IR B R St 4 7 AR A A i
FER R A T e T 8RBl T, VA 1 448 R AR S 3
B, FLEBERKMZE, i ThEL L B80T
5 AR A T TR RR B i SR A i
R KT 30%, i85 & H 4l .

AR AR T SR TR R A, A iR

o
hit
0 5 10 1520km
?.Tlh%li{ﬁ
Va
aitF
-
-7,
0
JEH Q{)
& 0 ﬁ
[ ] 20%-25% -
I 25%-30% |o )7
30%-35%
Bl -35%

PO IR b XK 6 T 23 AR A B AR R A 2k 1A
Fig.9 Contour map of residual oil saturation for the Chang 6

oil layer in Jiyuan

K, A PR R AL TR R TR AR A s A
0138 5% , FE466 )2 WP | B ABUT 7] 3508 2 388 24 Ak A%
JHL , F- 327 5% 4% T AR RN B 209%~30% , 134T 22 3 K
[l o

HR R TR T AR R R R A AR R TR AR
BBl /N e A2 T R A 2%, R
JBRAE AR, A TR N, SRR R AR, T3
BRA E M AN BE /N T 20%, 2 R ik 3. BATE B
0575 TS24 A A A i 4, YRR A /N
5 %58

(1) G0 35 1t DX VG 3508 B A R R, SR A TR
AERRTRER MR T PR R, i

(2) PEEBHLIX K 7 54 6 Y it 7 i 22 35 3k 7 8~
18 MPa, 3 [ J1 R G A R T 77 A Ko i AR A3 TR
B AIMSEN R 50, BB BE RS, HEAMZ . K
T2 ) — Sy 1 R Sy 258K FE 4~12 MPa 2.
V), v L DX A7 i R P 3 /0N, rh ol e e g 25 4%
%, 75 2~6 MPa Z [, B 5h 1155

(3) W5 b DX A 6 Yo 6 R0 o 7 1 A, Sl —
WA SR . P RN AR SR A T 2 A RO 7
T, T AR A, s R A TR T, T A
BN, FETE RS

(4) W5 b IX A 6 70 )2 45 b DX 2% 24 A B
MLERAN ], S 3Bt 22 52 K. n] a0k = Fh 7 it
2 PYFB AR A TR R R, AR KA A e R, i
SRR FEER

K2 IESRMXAK 6 SR AR SR AR AR — 2 R

Table 2 Summary of reservoir forming conditions and accumulation mechanisms
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Reservoir Forming Conditions and Filling Models for Chang 6 Oil
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Abstract: Chang 6 reservoirs of different regions in the Jiyuan area have large differences in oil-bearing characteris-
tics. Large lithologic reservoirs are developed in the west and east, but there are many wells producing water in the
middle region. By studying source rocks, reservoir characteristics, transmission systems, shielding conditions, reser-
voir forming dynamics, accumulation period, and filling degree of the three regions, the differences between reser-
voir forming conditions and accumulation mechanisms are clarified. In the western region, the reservoir forming con-
ditions, characterized by high hydrocarbon generation intensity, developed fracture networks, high excess pressure,
and high filling degree, are the best. In the east, the reservoir forming conditions, characterized by thin hydrocarbon
source rocks, but well-developed fractures, good reservoir properties, large pressure difference between source and
reservoir, lateral migration of oil, and high degree of filling, are better. In the central region, the reservoir forming
conditions, characterized by thin source rocks, undeveloped fractures, poor shielding conditions, low excess pres-
sure, and low filling degree, are poor. The differences in reservoir forming conditions and accumulation mechanism
lead to different types of filling. The western region belongs to the saturated filling type, the eastern part belongs to
the under saturated filling type, and the central region belongs to the under-filled type. The research results provide
guidance for petroleum exploration and development for Chang 6 reservoirs in Jiyuan.

Key words: Chang 6 oil reservoir; Jiyuan area; reservoir forming condition; accumulation mechanismj; filling type



