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The Rock Physics link
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interpretation
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of geomeltries
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Quaniitative interpretation
of physical rock properties,
ithologies and pore fluids
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FERFHEE -

What is the seismic contrast of a sand
capped by a shale?

Acoustic impedance ":z’p/\fs ratio
(Near stack contrast) (Far stack contrast)

>

Pore pressure

- _
Pore pressure »
" Clay volume Clay volume

Porosity 4

Cement - -

Hydrocarbons

Porosity
Hydrocarbons

Cement

A2 ZEENEFAVIRIEE LAY ATRENZ -

YA RE R ) £ BEAE R LIS FEOAER A [ RS Y & o » BT = A BT
PEEIA FERYHE 28 AR EEEREE (sorting) ~ 255 & (clay content) ~ S 1H
(lithofacies ) ~ =1 ~ FAE/ER] (compaction) BARE(ER (diagenesis) o F 3R
A DR BEA [FEIsE 2Bk TRV EEER (B A3) -
BB AT I 4 B FEAE A ¢ BR (compaction ) BELJfE (deposition ) » WISREAMEE
S TR RS AT ED R P S8 L B AR ER SR B A I B 0 RA (% - R ] DAKY A DRI SR AT RE
77 R EAE R = SE BRI, - MR AR W S iy 3 B (e ] oS A B S i
B > MR TR A S M - B A4 SRBHTE REEE G EH B 5 2R
FEAREZOKE - AIFREE e O ) H S G i A (e i R B,
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Rock physics models can be applied to
perform lithology substitution

Constant . Contact
Cement Cement

Elastic Modulus

Depositional trend

0.30 0.33
Porosity

A3 ERYEBAT] DR A F M E Sk TR a B -

~= What are the importan
rock physics changes
as we go from one
basin to another?

positional trend

Diacenetic trend
A4 S RYEREE SRR (% o 25 Re IR R (S SR B R IR R B R S R
% RIS Y a] E R R HA I -
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JE ~ PIFBEFE ~ S I EFTAFALL (Poisson ratio ) o Hort PR BRI ~ S J87 2R 0] F 458K
B IS W M SO B S (density) KA+ XREHGETHZEE (velocity ) FI%%
FERET » A EIE TR 2= BIERA [FIHI S AREL - 5N - FLIRELFL IR RS th & s B A A
B AENERIT AR EREESE S arEESEEE TR rRESEE

& - & AS Ry anyfLR e A i A R AR BT B A AT A E] -
Fluid saturated Dry (empty pores)

*y K*=Ka; p* =1t
B A5 EENWTLRICHORE (2D SRR CAIED 55 - MIMBBEET D BEORTE -

E BRI EA  RE R I B A B S A AN R R R S A A
i BN > AT R R A Y ST o WD B B R AR B T AT 7E D E e SR
KRR TER R (5 > WA 2 S VERVEAE - 8 A6 SRITARER BN FUS RS - #E

M BRIE-58E (AVO) HYEEL -

& A7 RebbiE S AR B R AR b - BURAVARE > WhaiH s RILIE
/N BT AR E B R P - AR A 23RS (dim spot) > R I EAHY AVO
BUH o BEE ALV NN - RbE LIRS > BTN » RIERE M E & A 728 (bright
spot) * HJRE Ry RV o ZIRFEFHEIN - INRECETER > Mba R fLB ST E] -
RN H AT SOE A -
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Why depth trends matter

1)Con1’r‘o|$ Thg expgcfgd Depth trends according te Dante
Y s between L : "
sands and shales (i.e.
bright spots versus dim
spots)
2)Determines the background
trend in AVO analysis and
elastic Inversion
3) Con'rr'ols pr*e*su”
s and
significantly
affec*hng fluid and rock
properties

& A.6 T S SRR MRS LEH R & -

Seismic depth trends

Porosity
| 156%4 15866 16032 16158 1636

= Sea Mooy

™ Gas hyduates

Dim spot
regime

Clean

sand

-
4

Bright spot
' regime

L

a

ﬂ{

& A7 Wb B FE AR R R B A TS b - R ] R R I
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PRiE-SfE (AVO) M2 (e R HI T Y AT RE R AV - MBI —20 A B
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Fo oteGE EEE TN ERE  SErhEAEN (B A8) - B A9 RFIHER
EHERHET AVO 2347 » BRI E R E PRS- 27T AVO 231 » #th AVO £
FHVERRL - AR TERIEIERIE R - B AVO REWHE - FoRiR AT REN 7

AR AR BT (acoustic impedance ) EH Vp/Vs BEHARIZKRE 77 H B &
EKWD ~ BRI B E R A ([ A.10) » M & R R EERHET HAR Vp/Vs §Y
TR o EAAERIERR (Rock Physics Templates, RPTs ) ‘B F&ELRE EHE A il 1 T4 MR Bl
SRASTEIEY T B » T& o SR RV 22 /7040 « BRI HEEL Vp/Vs R{AE 2K
g3 AMERTEFRRER > TR ] R E R AR FH ST E R B i s LB
HERSHRATE R & H R BB RIRE A1 2R ISR AL BR (A [ P = DR 2 A P
HHVER - FEERIRE R MH T - BRI & Ray 22 finfn (B A1) -
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AVO 1n a nut-shell

—————
e —
[ { Tarpet horizen |

AVO response at
target horizon

A8 FRiE-ZHE (AVO) Ayt -

i
I

R TR TN VTN VDT T T 1 Y D AT T ST N T ST e S

A9 MIFHHIE R AT A AVO SEHIE S -
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AT versus Vp/Vs for various facies and
fluids in Well I and II

p }.‘E —L Ll o
AV, ¢3a5 sand model

A10 REEERPHDTER Vp/Vs BVRBEIRIE 1T H H S ~ /KRB S mbRIRE (4 -

RPT analysis of seismic inversion results, Grane Field

2000 3000 4000 000 7000 0090 8000 10000 11000
Acoustic impedance (Al) (g/cc * mis)

Area: North Sea & shallow water Norwegian Sea

Al FIRVE CYERERR T AERL  SEE RS - 8 R A4S
R EHIHA RS -
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