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Introduction and review

= 3D migrated PP and PS-radial data

= Guided by well logs and VSP, horizons of
IHACM and RushLake are picked on both
PP and PS volumes

= \Vp/Vs map calculated from PP time
thickness map and PS time thickness map

m \Vp/Vs map verified by the horizontal well log



PP time thickness RushLake-IHACM PS time thickness RushLake-IHACM

rosslk3d3c_migration_wr 3 3 roeglk3d3c_migration_hi
Event Time Structure of Tmethickness_IHA2 RushlLk lsachron between IHACM_PS_sm_dn20and RzhLake_PS_sm

(132, 1)

timethickness_PSX2_DN_v_sub1

Map of average Vp/Vs
between RushLake and
IHACM

(132, 1)




Normalized local variation of GR from MWD
and Vp/Vs from 3C seismic travel time
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PP data inversion

= Build the initial model using well 11-25 and
4 horizons

m Low-pass filtering the model
m Extract wavelet from PP seismic traces
m Model-base inversion



Well 11-25 logs nearly same as above shale, lower than beneath layer

a little higher than above shale, lower than beneath layer
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The initial P-impedance model (in )
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PP inversion result
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Horizon slices of inverted P-impedance:

10ms, 14ms, 18ms and 22ms above the horizon of RushLake
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Horizon slices of inverted P-impedance:

RMS average of a 8ms window centered at the 14ms above Rush Lake horizon

Amplitude at PP_RshLk_zc minus 14ms
with a window of 8ms centered
and s howing the BMS Average,

15 =250 3—FEWa—]
1495

u
.L ST —25- A3 1703

o

S2TT)




PS data inversion

Assume: PS reflectivity is linearly proportional
to the SS reflectivity.

In reality: more complicated,

depends on trace offsets as well as
time-dependent incidence angle.

Relative change of PS reflectivity over small
depth may be highlighted by the inversion



PS data inversion

Define horizons on PS data

Define horizons on PS data_
- B
Horizon matching
- B
Export PS data in PP fime_
- B
Extract wavelet from PS data in PP time_
- B
(Buid the initial S-impedance model

_< Build the initial S-impedance model
- =

Horizon matching

— Export PS data in PP time

— Extract wavelet from PS data in PP time

Impedance Inversion [mmgh Model-based

\ Sparse-Spike

[



PP synthetic PS synthetic
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PP data (left) and PS data (right) in PP time, using constant Vp/Vs=2.35

Trace Data: PP : rosslk3d3c_migration_v Trace Data: PS : rogslk3d3c_mig_hl_up210ms
Ingerted Curve Data: P—urave Color Data: VFWS
Ingerted Curve Data; S—wave

Inline 96 9186 81 76 71 66 61 55 49 44 39 34 29 24 19 i 75 7166 61 55 49 44 39 34 29 24 19
Well | - | 11|—25|—13—1?W3 |

Nuﬁ@iq

JAMJJJ

| PP Time (ms) . | PP Time (ms)



After horizon matching

Trace Data; PP : rosslkdd3c_migration_v | Trace Data: PS5 ; rogslk3d3c_mig_h1_up210ms
Inserted Curve Data: P—wave Color Data; WPWS
Ingerted Curve Data: S—wave
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The initial S-impedance model

T O U Qe Cqurmmy,— | oo

1250..
Time {ms)



Two inversion methods: Model-based and Sparse-spike
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Choose: inverted S-impedance, Sparse-spike
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Horizon slices of inverted S-impedance:

10ms, 14ms, 18ms and 22ms above the horizon of RushLake

F503_MS4h_inv = [ PS503_MS4h_inv
Amplitude at PP_RshlLk_zc minus 10ms Amplitude at PP_RshlLk_zc minus 14ms




P-impedance, 8ms window S-impedance, 8ms window

Model-P—-ah—inw g P'S‘]E_qu h_%il‘ﬂ.f
Amplitede at PP_RshLk_zc minus 1Ams

Amplitude at Rushlake _zc_xumines 14 ms
with a window of 8m=s centered

with a window of 8 ms centered

and showing the RMS Average. lizleligutiice L2 Gtiarsge.

Vp/Vs, 8ms window



Comparison: travel-time-derived Vp/Vs and impedance-derived Vp/Vs

Vp/Vs from travel-time Vp/Vs from impedance
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Discussion

m [o get SS reflectivity from post-stack PS data ...

m Vp/Vs: result from PP and PS travel time
combination appears comparable with that from
post-stack PP & PS inversion

m Go pre-stack



Conclusion

m PP and PS inversions show that the oll-
bearing sand has a relative low P-
Impedance and a bit high S-impedance

m Both travel time Vp/Vs and impedance
Vp/Vs show promising anomalies

m [he reservoir sand has a eastern direction
extension
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