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Abstract ; Petrophysical modeling of fractures and its seismic response characterisitics serve as an important fundation for
the fractured reservoir prediction using seismic data,for which we may propose effective seismic inversion and reservoir
characterizing methods. With regard to the horizontal bedding-parallel fractures in unconventional shale oil and gas
reservoirs, we conducted a study on the petrophysical modeling and its seismic response characteristics. We obtained the
rock background media by integrating non-clay and clay minerals, pores and fluids, using actual sample testing and well-
logging data,also adopting both the Voigt-Reuss-Hill ( VRH) method and self-consistent approximation ( SCA) theory.
Combined with the information of actual fracture occurence and growth patterns, we estalished the petrophysical modeling
of horizontal bedding-parallel fractures based on the Chapman’s petrophysical modeling of multi-scale fractures. Finally,
the seismic responses were generated using propogator matrix modeling. In combining the above-mentioned test data and
the field data, we proposed a workflow of petrophysical modeling of horizontal bedding-parallel fractures based on the
petrophysical model of multi-scale fractures, and applied it to the shale reservoirs in the Jianghan oilfield. The forward
modeling results show that the horizontal bedding-parallel fractures were well developed in the shale reservoirs, and the
seismic responses are significantly frequency-dependent. Meanwhile, the fracture length and density, major target

parameters for seismic prediction of horizontal bedding-parallel fractures, are the most important parameters inducing
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seismic anisotropy.
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Fig. 1 The workflow of shale petrophysical modeling

2 SEPREEE N

2.1 HIRXEEMBREE

FIFHA SCR KT 2 B4 A A D i S HR
TR, WHVTI A 1) A 2 7 e T N 9. T
I 3 M T VL M S 1 R BB AR R P, TV
TEVURRET A & A A b iR DLRR R K, IF B e &k
JE P ORISR 25 K I PR BT A A 2 H 1 e 4 R R
FE LTI 3 b A0 3 SCE R0 40, TR TV o e IX R 3 T 6
BHIR A oA 25 ORI LM REER R M 27 AE
P IR B G, B RO BRI Y H
T, ISR GERLR B, FLOZ SR )l it 2 4 1) 35 A AR 4
™ BB BIFSE X PN I B 5 0 BT R R 45
SRR - TTL FE 8 28 10 6 1) T 25 it J2 2 0 o
T VILREAE [RIA, £k 18] ) 005 i )2 i 7K 7 J2 B 2
gt (B 2) o R, B KT JZ A dn
HEFT TN 55 i 2 i 348, S E i b R BB P I 5 1Y)
MRS

2.2 ERYIEEAE A EH i = I R 4 E

EEXPTTIGUA A 2 1 55 s, TE A G ) PR 5
MR B RF AR 5 T, SEER T 3 VT A A A 11
KV 2 SELGE b 2 0 B REAE S BT o[RBT B8
50 oy IR B, R T KV J2 AR Y R
2 ) S BOE RO IS

B, E#A T WNE 3 FraR 5 f SR 2 A VTT Ay
JEREA AEA ST H 9 )2 i 3 Chapman £ RO 248 7
AT RS LT AN [R) 24 4 2 50000 M R ) N R AE
WENERKE 525 0.15.0.3.0.6 Fl 1.2 m, IEj#H1E
PN ZLGE R AR b I NI T K D Ipt sz S 22 50 o 7
fiE o BB Brh A i A s e IR 3R ZE AR RIS TR A AT
g U MY H )Z I DUAThEZ . R, 244E
B BB DA RO TR K S AR A A
WHEEREL M. B 4 BT N A [ 4% K i 10 2
ARG B (V) R S R (Q ) B AR
AR T B S TS B Y R S BB A
SF £ RTUR AR AL AR R AR I o RRAE o AR S e L
B FERAE AVO iRy rh BE K RS K, RS &R
5O (Lt A0 23 348 A P i B0/ 3K — B4 TR R Al T LA
TEE 4 thEATAERE . 7F 10 Hz 3] 100 Hz $5R 5 [H , i
B BB FERG R, P R A O e B /N, BT L PP
WIS AVO J 555 22 BB A1 23 A28 1 1 MR B 0/ e X
FRFLE) AVO mi [, bifi 75 224 B3 K, I 58 3R B0



1276 145 KRR R F 4l &
1518C/ (s-tsi;g o ORAPL 11 D/@-m) 10C/
CNL/% L) | %
a DTS/ (s-1t )| CGRIAPT |22 10000 ; 040 0(mg )2 Omkyﬁ 0100
300 650[0 E N b
. DEN/(g-cm ) | SGR/API
e |5 & 130(02 10000
1660
1670 i e
1680 o
1690 e
2
1700 3
— C
P'»__ 32
1720 =
1730 e
1740 " i
, e
1750 P s
= Smmr]
1760 ? ol
1770

&l 2

VLG Wang99 M2 a0 Kol
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medium with different fracture density
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