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Goals

* Process PP and PS data from a portion of the
Bigstone 3C3D seismic dataset.

e Register the PP and PS processed volumes through
PSDM.

* Improve the S-wave velocities by looking closely at
the pre-stack shallow data as the S-wave shallow
data usually lose their characteristics after
application of receiver statics.

e Test optimum binning of the PS data for improved
PS velocity analysis.

e Couple improved velocity analysis with
microseismic focal depth investigations.
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* Introduction

* Processing Workflow
* Processing Steps

e Future Work
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Introduction - Project Location Map

11.5 km

e The total area = ~100 sg.km.

* The area of the segmented
data = ~44 sg.km

BIGSTONE 3D3C

Project Map (Schematic)
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Introduction - Acquisition Parameters

General Parameters Instrumentation Parameters
Survey Type Orthogonal Sample Rate 1 ms
Surface Area ~ 44 Sg.Km Record Length 5s
Source Type Dynamite Low Cut Filter 3 Hz
Widest Survey E-W ~ 8 Km High Cut Filter 400 Hz
Widest Survey N-S ~ 5.5 Km Geophone Type Accelerometer
Receiver Parameters Source Parameters
Direction N-S Direction E-W
Group Interval 60 m Source Interval 60 m
Receiver Line Interval 360 m Source Line Interval 420 m
Number of Receiver Lines 23 Number of Source Lines 12
Bin Size 30m x 30m
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Processing Workflow

r \
Geometry . .
: o, Velocity Analysis
Binning / ACP Binning
: Residual Statics
Elevation / Ref Statics :
. PSTM Velocity Analysis
Gain Recovery/SCAC :
j Pre-Stack Time Migration
Pre Deconvolution Noise Attenuation > ¢
; i [ Signal Enhancement ]
Surface Consistent Deconvolution
X J
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Processing Steps - Shot Gather (Vertical comp.)
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Processing Steps - Shot Gather (H1
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Processing Steps - Shot Gather (H2
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Processing Steps — Binning (CMP and ACP)

* The raypaths of the
converted waves
are asymmetric.

® Com mon Somree

conversion point \
(CCP) is considered S

instead of common " \L
mid-point (CMP) in .
the conventional ~ N
surveys. Té=—"X

Mid point % Converted

. Asvmptatic Point
* There different CCP
teCh nlq ues cou |d EI:/Fl)isf)ocj(iir:Tt],afi(())rr\]version points and asymptotic
be used.

‘s CREWES :




& ATALTE AATTELET LSS LILL ML
/A | T
[ L}

_&oi:ifioo

Ll
1
H
H *,
s S SO T et K .
g : i T
- [ ] ]
Fasaaeied PR St LT NP n
H H ’ H -ﬂ m * o—
H 5 4+
e Ly LoTu TN Sy ", )
[ 1 1 =
m:t..z.st_ _.-_-..t:t _.+.t+mt.t.—ft' PR m.32..—.:32::,,3
- [] ll [ ] L]
et H H
Jﬁ{:o +* Bl Allialt 2o2o—o+:o.._ Bk - .::o.me::totio
LY 1 1 H
[ 1
RO T LA

[ ]
SRR W z
R TR S
H s

f [

ion poin

H
1. + " u
£ L T +
i+ + 4+ :or— -y 3 Fatpri Rt b by g
i H
i 5 i
PULITE LR 123--2:.:_ prastbban g ot s . o Bt re
1 u
R -
-
..I....I..tiii.:t»t:&i:..o :m:to —:1(.:3:4 IL B .
PPN U0 PRO. YEOROOR JON SO0 OO PSS S N
"+
] I ' [ H Free
w H H i
el i {ot.—totoat FICTRL I ST S Y ioﬁoioohqateo:t.h
1 "
u
H x K i

H
et prrgesefap e S

H F »
Saa i Lot TR Y TR
] u m [
]

H
IR R oe.:;..:o_

[ ]
bl Bt A Mt -:tit?:tﬁ:!i:.?o:
L] 1

[
FLIZY! PYPON

+¢ T
] =

. g
A TR o) L AP
M
1

ey !
B Frsrmsfans
.

g+t T s Tt

o =

H 1
1 Saeaiany U IRURIUL PPN N . ucs
+

]
.

. A
4

i H *
e, i s .1
+ R e e R B ] U JUSNT,
i y b st

L i

1 H .
PRSI SN .::::u.? Iy ++
. NOTU I SR,
1 L) A qot?.:_ PTTrr
H
] ; 4esl i
R ad RAe T Las Ly L e H “ -t R TR PR
a1 TR RPN - i
a

T TR - SO PR

H
= T
ot gl s b R .M
H
] []
] [ ST

r!t.__.:._.t.:t ..t.:.f—.:ﬂ_-:,-..t,{:. Lt alpbstgt phy bap bbg B
H
[]
H

H L .
[ . ]
lio.al.qoa.o.‘...vl.‘.:‘to:}oo-ro‘ooo

1+Vs/Vp

= the shear-to-compressional wave velocity ratio

v
L4
»

:
S g
4+
© 3
|u Q ._Qlu.
qo) ._|m %
> o &
L] +— O
e S
Q0 O D
- e S 3
-m ...... mm ..... : m i m O w
- 9w
& .. S & £8
_ E o
N : o
b 2 o
= . st
a TSR
V) . o | /se W
@ X X S
@) + S
[ ) [ ) [ J R
g ;
an

- > Y
k‘
LN




Processing Steps — Binning Evaluation

Interval and surface-to-depth V /V; ratios. The row
in blue is the measured P-S times, the column in
green is the measured P-P times. V /V, at the
depth of interest SWH is 2.01. (Weir et al., 2018)

Ve/Vs | 2ZWS Doe Wab. Ireton Swan | Gill ~Prec | PP
Creek Hills time
(ms)

Colo 2.15 1.99 2.15 2.09 2.05 2.07 2.18 971
2WS 1.991 | 2.09 1.88 1.86 1.981 |2.02 2.156 | 1253
Wab. 2.148 1.88 2.03 1.80 1.78 1.94 2.06 1766
Ireton | 2.088 | 1.88 1.80 2.03 1.814 | 2.09 2.06 1933
SWH 2.050 1.981 1.87 1.814 2.01 2411 2.18 2000
Gill. 2.073 |2.017 11.93 2.09 2411 |2.02 2.02 2068
~Prec. | 2.179 | 2.02 2.06 2.06 2.18 2.02 2.02 2151
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Processing Steps — ACP binning (30m x 30m
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Processing Steps — ACP binning

AXe = ArJ(1 + =2
¢ =Ar/( V

e A Xc = bin length in shot/receiver direction.
e Ar = group/source interval.

e Using the equation above, the optimum binning for
P-S data is 40m x 40m.
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Processing Steps — ACP binning (40m x 40m

Mode: PS
Binning ACP
Bins: 400 x 400
VpVs. 20

Target depth: NA

Water depth NA
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Interpolated Elevation
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Before elevation and

refraction statics
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After elevation and refraction statics

sbelard.geo.ucalgary.ca:22 (hussain aldhaw) - TightVNC Viewer
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Processing Steps — Pre-decon NA Workflow

Coherent Noise Attenuation

Surface Wave Noise Attenuation

Bandpass Filter
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Processing Steps — Coherent Noise Attenuation

Coherent Noise Attenuation
Output type
Positive or negative dip
Moise Type
Filter length [traces])
Trace spacing
Maximum perpendicular offset

Specify frequency-velocity pairs

Frequency taper [Hz)

Add statics 10 noise estimate?
Apply phase distortion reduction?
Reapply race mutes?




Processing Steps — Coherent Noise Attenuation (2-200)
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Processing Steps — Coherent Noise Attenuation (6-540)
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Processing Steps — Surface Wave NA (v=2300 m/s)
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Processing Steps — SCD (Spectral Analysis)
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Processing Steps — SCD (Spectral Analysis)

SOURCE Frequency f{Hz}
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Velocity Analysis
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