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Abstract ; There are still many challenges on geophysical characterization of continental shale oil sweet spot in Eastern
China in terms of technique applicability. Petrophysical models for continental shale oil layers are established to analyze
geophysical responses based on the study on the fundamentals of continental shale oil. Its believed that the controlling
factors for shale oil accumulation are organic-rick laminated lithofacies and fractures ,following the integrated investigation
of geology ,well logging and geophysics. Besides, based on the existing methods for seismic prediction including lithofa-
cies, TOC ,rock physical property,oil bearing properties, brittleness , pore pressure and in-situ stress,new geophysical pre-
diction methods are built for laminated lithofacies , fracture and in-situ stress. Based on petrophysical models and anisotro-
py pre-stack inversion ,new methods are developed to predict the density of bedding-parallel fractures in shale ,which is in
turn regarded as a constraint for sedimentary analysis,so as to effectively predict the distribution of the laminated lithofa-
cies. Orthorhombic anisotropy AVAZ algorithm is given to improve the seismic characterization of fractures ; while the pre-
diction of in-situ stress is achieved based onYoungs modulus,bulk modulus,and modulus of rigidity ,and the direction of

in-situ stress can be computed from interval velocity variation. The study clarifies the main controlling factors for conti-
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nental shale oil sweet spots, establishes an index system for sweet spots, reveals the characteristics of petrophysical and

geophysical responses of sweet spots,and optimizes the geophysical characterization method for sweet spots. These meth-

ods are successfully used to identify the favorable target areas for continental shale oil exploration in Jiyang Depression.

Key words: lithofacies , fracture , in-situ stress , petrophysics , geophysical characterization , continental shale oil sweet spot,

Jiyang Depression
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Fig.1 Schematic diagram showing the anisotropic petrophysical

model for continental shale oil reservoirs in Jiyang Depression"*’
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Fig.2 Density of horizontal bedding-parallel fractures of

the Es’" in Luojia area,Jiyang Depression
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I YR BURAEA s 1. SUZRIKBTIEAHH ; M. BUZARIEBUREAH 5
V. ZRVETCE Fib 5t il V. R ARIE TUS FeBRIR 4 A AH 5
VL. 540

| OA /v, e FAS ST RBCEPIAR T
Ry(p) = A, + B, sinp + C,sin‘p (1)
ARy (@) A BB A, 3 B s Cuoi 7350 0 5 A
SR B I B A T, oA o A
f,(°) 0 AL ATUASRIESE N R B A, (B K2
WK E B, TV TRIEE L MNENETRE, Ul
BRI @M, ATLABUN A R T o 1845 10
TN R B BH 3 5 SCR b DX T 1 20 = B JRG3R 4% ) 5=



3 1]

TR, A5 Il AR DU 5 BRI R T 5 o i 507

SEALHY AR 301 = Sty 24 FEIXBREE RN A F , 45 11)
kA, Bk (B 4)

2.4 ET=EHEMETESMNNKNRIETZE

FIRT ML J1 R /N, LA FR TTRAE DL JE i
USR5 A 3, SO R L R A D
T A T A A — A (g R R R
BT ) BOVR TUS IR 1 A A, IR A T IR
BE RARSERZ N, 1E S AT E UL AE B R s I T T v
WP 2 LRl L, S B M R ) B = 4 o R M R TR
Mo DA PR G o 2 MO e 3l i 2 T4 bk Jal
I, S T = BB R I s 1, IR AT 2
ZRAE B R SR B T A b R A AR
IR =SS A A A E A
BEN R TR IR /N R R, WnE S R, B
O -5 S I 7 7 F AR X 25 3 A 10 % , HASH4 f
45 FH R

2.5 ETREBEEEELRHRN T T

AAE A4 3 887 3 75 1] TN, 3 0 LA 3t il 3 Ohy
il , B2 M3 2 AR, X 22 22 A R S i )R
TG FEAR , 1225 K2 o 3 T )2 1) 32 3 748 1 36 110 4
IO 377 1o 3 52 T, SR R B ) 7 A3 4% 1] S
P S BRI 25 S 5 B AT 5 6 1k = TR G AR
AT 3 7 0 1 M B2 T B A ok
O 3 7 SR B JBE A e /I I T T R IR B T DN
FHITT AL AVO B BE B R/, 40 W i Rz g 7 1) 3 F
AR5 1] S BEAE , F K T2 B g 7 1o 9 A i
JEE B, R L 5 K, AVO A5 B 5 O (E B/ o I 2R
Wb ERE 12 F = 13 b d ROKF 328 3 77 1) #0
BOR BB (K 6) .

3 RlAR U R R 2R A PR S A A X
T

3.1 EHMHRERMRASEIEN

MRERGS MM T R a5 B MR R,
Pyl U A (RS R BB AR IR R o i 5 2 Fh
TR BN E BT, T 2 R AR LAY it
R W ERIEA S, ERAHE . RN R S
IR R AR E T M ZAE M TN T AR Lt
TR, W(2) Ko

S =file,d,e) +f,(v,h) +f(p) +&  (2)

[eshus] i

4 DR SR TIX AVAZ 45850 1%
Fig.4 Fracture intensity predicted by AVAZ in Yidong work area,

Jiyang Depression

(o] i

[B15  EhmE X =BT B 12x - 13s R4
B RIKAF2 0 RN A1
Fig.5 Distribution of maximum horizontal principal stress of

the layer group 12x-13s in the Es’", Bonan area

SRS S BRI B SR £, (e d o) b I 2
S A 0 B A MO LB (0, ) b TR 22
A SRS RO AL R (p) T A 1R 26 3 B
BB LR e WA HoR e MR
SR e T ERE] A s
Yrerd b WNRIE R p MR TR R R W
A ] U P 5 9075 5 2 50, 0 B/ e,
IR ELRI R SRS SR S, B RS 957 O
3 (S, - SD? BN RIME R BRI A e
IR 6 T 5 5 LA B A 280

AL B 40 3 43 BT 8 T
SAERPEREA R T S 5% 09 H =il
HEFTAE 2007, RILPI# SRR ROC R (1 7)



508 WS KRR MR

%540 5

(=] [=]  [e]

IEHZ BB BIOKFENNTHE

Hik BH % /m EigDA

E 6 hmg i X YT 2H = BT LB 12x — 13s e KoK F2 0 3 Jr [ 4347
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Fig.7 Shale sweet spot index vs. daily oil production in

Jiyang Depression
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Fig.8 The quantitative logging identification of shale sweet spots in Well Luo69 , Luojia area,Jiyang Depression
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