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Interlayer characteristics and their effect on continental facies
organic-rich shale: A case study of Jiyang Depression

LIU Yali', LIU Peng'?

(1.Exploration and Development Research Institute , Shengli Oilfield Company ,SINOPEC , Dongying City ,Shandong Province,
257015, China; 2.Working Stations for Postdoctors , Shengli Oilfield ,SINOPEC , Dongying City ,Shandong Province ,257000, China )

Abstract : Interlayer with poor organic matter is widely developed in continental organic—rich shale, but the role of interlay-
er in shale oil evaluation is unclear. Aiming at this problem, the characteristics of organic—poor interlayer in organic—rich
shale are discussed and their roles in shale oil exploration are clarified on base of cored wells in Jiyang Depression and nu-
merous stratigraphic and geochemical analysis and testing. The results show that the interlayers in organic-rich shale are
different from those in conventional reservoirs and can be identified by conventional logging methods with a single layer
thickness defined as 0.5-3 m. There are three types of interlayers including sandstone, limestone and dolomite interlayers
in Jiyang Depression. The reservoir space of these interlayers is mainly composed of intergranular/intercrystalline pore , in-
tergranular/intercrystalline microfracture and intragranular pore. The micropores in dolomite interlayer are the most devel-
oped and the pore—throat structure is the most favorable. Pores in sandstone interlayers are moderately developed, and
pores in limestone interlayer are seldom developed. Interlayer is an effective reservoir for hydrocarbon storage because of
its good physical properties and oil-bearing characteristics. The permeability of shale matrix decreases rapidly with the in-
crease of overlying pressure, while the permeability of interlayer is less sensitive to pressure. The permeability of interlayer

is much higher than that of shale matrix under formation conditions. Interlayer is an effective pathway for shale oil produc-
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tion. The enrichment of brittle minerals in interlayer is conducive to large—scale fracturing. And interlayer shale oil should

be the first choice for shale oil exploration breakthrough in Jiyang Depression.

Key words: organic—poor interlayer;interlayer characteristics ; interlayer effect ; organic-rich shale; Jiyang Depression

UEAFSRK , UG TRAR T i B BRI L B T
B RS A SRR UEAR SR 7 AR ORI
H L B X A AT R T RGOS, e e
JEPFA T T R A AR 5 I T B I i e T e
A BEERE AT SR SE LA DT (DA
AT 2 B0 T A R B, RV BT AR
3, MRS T8 5 e 28 BYRD B K i H 2 X 6
DRI 2 A D o DU B B R 2R T
e B A A HUBTAYYE T R (ELE B I 7 L
R P e i e £ 3 1 90 R 7 A
BORHRAT LRI JZ A 0 it 4 AR I
R ), DL = Ak B PR AR 0 A g R P63 e
JEAE GUA MR T AR S ISCRT AR D0 3 e Y
BEERIETY LIS D v ] i AR D0 i P PR A 22 1 5%
WA R S 4

1 2Rk

11 #]&

H i, T3 2 2k 0Ua I PR IT & d5e o I iy
Mo X 22—, LI AR Y DA b ol S 2 b it 5T L
BRI ZEI S R AR R F R IUA
TR C R 7 R B e R e 2 325 JP
ZAS DRI 7 DO SO IR B DU R B
D200 HH R A LB DU R BT e R 1 2R
A LT 250 BRI )2, Bl A DUA M IR J2 it , (B 48
TRl AH 5 VAR TR B i PR Y LR 22 53, i AH 0T
T J2 J5E AR 5 T A Tl i X ]
1.2 BEEFR

A& T AH DU o T e 22 5 B R BRI AT B A
PRl H e J2 1Y BT I 118 5 B 45 ) 4 Bk
B PZEEE SR 30 m KR 0.1 m FTA P 54T
PInr AR Ry e )2 o ndb 5% iR T 2 1 O R
JE— B AR 1Y JE I JZ R GUS I, 6 A LT L
o Je AR R e 22 IR O 10 ~ 30 m, 4 A R AR
FE R AT AL SE TS L 2 Wolfcamp Gt 2 )2
RUGUEM &, HRREEZ 0.1 ~ 0.5 m, B

o [26-2
‘{{ ﬂo

T B 380 B J2 e i -5 e A A A ¢ B R
o o N RTH ISR 7K ol o Su ol 1R SIE el
JEA IR REZ RT3 m, AR R A e 501

MBI 2R Z /N F 3 m, KK e 25 IR
FE R 3 m BEAT B BH 34 B ki A 5 BT 5 TS Y
RSB , [A] B B2 JEE B2 3 m ()it B AR TE R I
SEEPAEEAZEW, FHIK 3 m & LUT k)2
AN BN DU S, AT AR B AR A
o BEAh, X T2 J2 R BT BRI HfE DL, X 2
PR A DA S 9 AR A B S e, DR T U i
8 7 B AR 0 20 LT 4kt Y W] BR ol e
2 AP RBRAE S &5 e 28R I o R ¢
F W 0.1 mm PG IR ER A 55 FT R i (B LB 4%
HRE O IURE S IR A R AR H Ot
e J2 A B S A A Rk T LA WU AT
SRR A G AR, R AT B AR AR B
R BRI R R E TR BR A E S H R O A AR e
Al R/ NRE L2995 0.5 mo

1.3 %

H I, AR b S A v i 2 B 5 5 FH 3 B Bl
AT )2 BUE GO E L, & B e 2 2 AR 4l
WYL o3 25 5 FER o MAb A I )2 R AR E S H
oadE 3, Hhiba Je R AE T kG £ R i
FUURRBHNER S R R F , 2025 30 U A R 20 TR
2 RS JE TR IR K X BB T R AR B AR
JEEBEAS— 7 T BH3 B U DL R Gl H——T% 1L
Z VI AT WK A, 22 s 3 0 R 0 Y
W2 (K] 1), BRRP R BE 28 1 ~ 100 em, JEEJE
KT 05 mMibERZHEAZ, H5lesIA, R
ANali, b A I 2 AR ) ok B AR A S Y OE
P (8 2a,2b) , 05 SR UA MK Z, REk)z
B ML L AT K 30% LA I IKCH TR S mm k2
ALK IREE T 09 FEDF B b E P AR
FEVD VY B b B e AR s 33 S v = B I Bt AR W)
9, 31— B 3 AR A SRy 2 K SRR K TR A
Bk R 3h 2 e 2 I8 B R/ INAN ) A s I T
B 0.5 ~3 m KA A=A FZ2(E 1), Ao
IR F I 2 2 2 HABUK F 6, 2 IR Ol ,
RS, H A2 — o 8UZ R 2B 1 (K 2¢,2d) .

2 WIAFFIE

2.1 fEE=EER
G 8B A b A = 2 IR i




ook 5

HEFI S5 AR & A7 HILBTE DU b Je R AR AE B AR HT -3

-3486

|

3488 =

3490

i e

3492

3494 =
3496 =

. 3498

. y|Ac(ps/m) AC (us/m)
AV R e R I
DE S| R | k| B 1808 | 1L lpEN(gem)| | 3 | me | FLBRE
SP(mV)| R,(Q+m)|2.4 | () || | mD) | (%) sp(mv) |Fs @ mps Dl () | B | %
60 70(5 150 30 0.1 1lo 10 20 100 0 25

3380

7 13400

3420

3440

3460

=13 480

£723 500

a—it WS

b—F B

B 1 SRR TUE R EEOHHEKE

Fig.1 Column diagram of shale cored wells in Jiyang Depression
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Fig.2  Photographs of cores from shale cored wells
in Jiyang Depression
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Fig.3 Reservoir space types and interstitial matter characteristics of shale interlayers in Jiyang Depression
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Fig.9 Histograms of well testing productivity in different shale sections in Jiyang Depression
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