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This tutorial cover some of the new
functionality in the Crossplot tool:

« Making a multiple vintage plot, with point-clouds
auto generated for each vintage

« Generating a difference plot showing a point-
cloud for every incremental difference between
vintages

 Restricting plots to a Map Polygon and
interactively control the plots by moving the

polygon

C rOSS p I Ot Tu to rl al ¢ Using the crossplot to make a mask volume to

visualise areas-of-interest on a Stack Viewer and
then the 3DViewer
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Introduction: what's new in the Crossplot

In this release there are three key improvements:

1. Sub-selection from a volume and automatic

decomposition of multi-axis volume plots

2. Rock physics overlays to help QC elastic
properties

3. Ihe option to plot volume versus well log,
which includes improved upscaling of logs

T his tutorial contains exercises for 1 and 2.
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Plot Info Polygons

Volume vs volume:

Option to select from within a volume
(e.g., one angle, or one vintage).

Axis decomposition to automatically
generate multiple plots, e.g., per
vintage or per angle

Difference mode to match Viewers

Well Data:

Logs can be plotted against traces
extracted from a volume

Logs can be upscaled with resampling
to the TWT interval with the option to
filter using a butterworth or user-
defined filter
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Introduction: general crossplot controls

D@ daal-#-%- /7% 7 0A

» Plots are created by clicking the Add Plot button and selecting
the type of plot from the list

Add Plot
= The crossplot window can be reduced in size by dragging the R

edges of the window - = SN TR T —

» Plots can be zoomed using the mouse, or by right-clicking on an - s e )
axis and typing in a range S T SR B o I

* Plots can be scatter plots OR density plots. Toggle between
these options using the icon next to the plot name: El'l

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

* If there are too many points to display as a scatter plot, this icon
will be yellow g |

Seismic Amplitude

» Details of the plot are listed in the bottom-panel. It will show the | 5 5 5 |
bin details and number of points in the plot. If this is not what CRT T S | SR —— _—
you expected/require go to the binning icon and recalculate or z | | f |
choose custom settings pm /% O A

%} Recalculate all plots for the current viewport size and resolution

as Volume specific histogram | o

3] Recalculate all plots with custom settings

B Auto-recalculate plots for visible range
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Crossplot Part 1

* In this section we will be
investigating how Intercept and
Gradient vary across the
reservoir.

- We will use map polygons to
control the points in a crossplot

« We will end with using a mask
polygon to link a zone of interest
in the plot back to a Stack

Viewer ' Control with mask polygons

5 © Sharp Reflections 2023 20 October 2023 SHARP REFLECTIONS




Interpretation-Processing ] [ial="-T0 Ty i1

i} offset to Angle...
i} Angle to Offset...

Crossplot part 1: Start up

i} PCube Background Model Builder...
{¥ PCube Inversion...

i} PCube+...

& PCube+ Inspector

i} crava Background Model Builder...

This tutorial uses the project 4D_Tutorial_Leiden

L I Jainy X"

i} crava Inversion...

N

1. Load the session: START_CROSSPLOT_TUTORIAL

[l volumetrics Calculator...

W
L

is well Tie...

Go to Settings > Settings > Cross Plots e ol il TG

i} Generate Synthetic Gather...

&\ Synthetic Scenario Modelling...
{¥ 3D Parametric Synthetic Model...

i
IWF

Increase the Max. number of scatter points to 800,000

4} shuey-Modeled Gathers...
i¥ chi Angle volume...

W N

Open a Crossplot by either clicking on the icon in the left-hand toolbar, or
via the main menu Interpretation — Processing

iF Trace Integration...
i} AvO scaling...
i Multi well Scalar...

¥ sculpt...
i} volume Flattening...

i~ Hd s & o

Startup Project Attributes Processing |nterpretation-Processing Utilities Workflow Viewer Windowi Settingslr 2 pbugTools TestingTools

£ Dz ¥ Settings B M i volume Unflattening...
General  Viewers  Data Types = Wiggle Plots | Cross Plots | Import
1 ea yP 99 | | P = i¥ create Maps...
Gradient_V6 Scatter Plots i} create Interval Maps...

I Max. number of scatter points | 800000 =) I 3

Scatter point size '8 =
Fullstack_Vx9 V| Enable scatter plots for volumes by default
208 MB

{¥ Map Cross Correlation...

| *i Cross Plot...

% Horizon Tool ...

& Horizon Repair Tool ...
& Horizon Deck Tool ...
% Manual Horizon Picker...
¥ Wavelet Tool...

ey ~00

EORUT VS e
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Crossplot: Setup an Intercept vs Gradient plot

1 . CIICk on Add Plot then + Volumes Window around Horizon - Select input for cross plotting volumes
Horizon | 03_TopReservoir_lstResSand |,. X Axis:l # 1 - Intercept_V6 |§-|
2. Select the volumes to plot: Horizon hit coo efwglll | (S e pieracca s
Upper Halflength B,Dolii@ I | I
. - Y Axis:| # 2 - Gradient_V6 |
— Xaxis: Intercept-V6 volume Lower Halflength 5.00 2] ms| o [ ] Select vintage :
Horizon Range | [2186.00 .. 2712.00] m5| » Use Difference B
— Y axis: Gradient-V6 volume H_ 3 [ ciose | » Color by third attribute
W, Use Map Polygon . |2:
3. Click on the window icon o | T rem S R n et
V| Skip hard zeros
— Select the 03_TopReservoir 1stResSand horizon o Seasterplot symb . BT
— Upper halflength 8ms, Lower halflength 8ms
— Save the window range as INT-GRAD by clicking on
the red save icon. This saves time recreating plots. o [z pecompens |
ecomposition AXIS Intage b
I A . . From 1009 |2 To 1025 |- | Decimation 1|5 4
" ifference
4. Select Axis Decomposition: =l o -
_ 1 1 1 oint clouds:
Select Vintage to create a point cloud per vintage o e B o -
—_ Leave the diﬁerence mode oﬁ Input Selection | Custom axis ranges 5
# cancel o ok

5. Press OK
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Crossplot info: Volume vs volume options

AXxis Controls are flexible and offer a variety of ways of plotting volume
data:

—  Select from within a volume, e.g., one vintage out of many

— Select a difference, e.g., far — near, or vintage 1012 — 1009 for one
or both axes

There are some limitations:
= X and Y must be the same time or depth domain

= X and Y must have the same number of vintages/angles/azimuths.
Plots can be coloured by a 3 attribute

A'time (or depth) window and/or a restriction to a map polygon can be set
In this startup window OR later in the Cross Plot itself.

Multiple plots can be autogenerated using the Axis Decomposition
Mode; for example, a multi-vintage volume can be decomposed so each
vintage has its own point-cloud.
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Input window for a
volume vs volume plot

Select input for cross plotting volumes

X Axis: # 1 - Intercept_V6

Select Vintage
~ Use Difference Baseline

Vintage

Y Axis: # 2 - Gradient_V6

= Select Vintage
~ Use Difference Baseline —mMmMmMmM8MW8 ™ 7 75750/
a® (@ Off O Vintage

= Color by third attribute

'Z Axis: # 2 - Gradient V6 #|

= | | Select Vintage

» Use Difference Baseline

Use Map Polygon tor_F |$ :

1T;| Whole Trace (No window)

| Skip hard zeros

Scatterplot symbols

Symbol |Rectangie a | Size| 6 px :|

Axis Decomposition
Decomposition Axis | No Decomposition
- Difference
® off O e [

Color scheme |Va|ue-based Colors (64) ¥

Input Selection Custom axis ranges

"Cancel“ Jok |
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Crossplot info: Decomposed plots

Cross Plot Window 2 - ax

» The decomposed plot will be populated with the 6 TR
vintages plotted as individual “children” point-clouds e
with one parent Parent

» The parent level controls the display for all the

“child” plots. Changes to any of these will update all
the child point-clouds:

ad Oul
ntage decomposition

Input Control

— Window (around a horizon in this case)
—  Map Polygon (restricts to within a map polygon)

-~ Symbol type and size Controls for

. : : the parent
» The colour of individual child point-clouds can be level

changed, by clicking on the colour icon.

» The colour scheme for all child plots by changed by - [Each point-cloud
right-clicking on the parent and selecting a colour- represents 1 vintage
scale from the list

Plot Info Polygons
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Crossplot

1. Double click on the title and change both the title and the 3. Inthe Map Viewer 03 TopReservoir_ 1stResSand is

X and Y axes labels. This can also be done by clicking displayed. Click on the isoline (contours) icon
on the penicon| ,

4. Add contours to the horizon displayed: make the

2. Resize the window so you can view the Crossplot and increment 10 with no labels
Map Viewer at the same time

IsoLines Parameters
First value 2180.00 2 El
Dpcss ¢mal -H-%- 7% 7% 04 Increment 10‘0{}1:@
e gt [HTERCEFT V2 6 1 ~ Cursor Read Out Last value 2730.00 El
i World X | om|
: : - T world Y | om| Majors every |5 &
P S SR R A Set Axis Labels and Plot Title ttis | moe N R o [ -
: . Crossline | 1,870.35 | RIS it
Plot Title: |INTERCFPT vs. GRADIENT: MULTI e } g } Line Width |1 [=
: Trace 0 .
S - _...{..] xLabel: |INTERCEPT il Color .
4, add Plot ® : s | E3 # 903 TopReser
imput Control ¥ Label: |GRADIENT [Ra (] | Labels
o 2 - =
H | # cancel Jok | " meeso Labels on: | None - |
g ol S s Max: 3 2712.00 :‘El
o o @ : Font size 10pt :_1
+ Cotar by third atribute —————————— Decimals 2 =]
-rﬂ%@&z—.‘;ﬂnﬂmw - R A start 10 =
e
symbols » |4 Horizons Interval 700 =
Symbol | Rectangle = » |a=| Locations of Interest -
————————————————————————————————————————————————————————————— > s Seed Points Min distance 30 =
. B » :-!'i well =
) . § oy 4| we=rge
Note: you can save a session to restore the + = Polygon selecton | |
labels, window size, and window location.
. Set as Volume specific histogram |
However, the volumes are not restored
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Crossplot: Using map polygons

1. Map Viewer: toggle on both polygons:
Injector Poly and Xplot Probe

2. Crossplot: Toggle on “Use Map Polygon”
and select Injector_Poly

3. Crossplot: Switch the map polygon to
Xplot_Probe

e - WapView=1 (03 ¢ ?‘L - Cross Plot Window 1 [BEE]
D7 Ltu¢m0osr oA @ e 9 al-B-5% /%004
o 4,0‘00 v Q r Read Out

14,000/

E% # 12 - 03 TopReserv
% L] (] (@

~ Min: | 2186.00 L:\\El

[

Max: | 2712.00 2| ms

y
4] = Xplot_Probe 1

INTERCEPT vs GRADIENT: MULTI VINTAGE

INTERCEPT
437719 | 10 05 0.0 o5 10

-0.997848 |

@D 1 vs. # 2. Vintage decomposition
[30)m= 13/ Vintage: 1009
g

;1012

ge: 1014

ge: 1016
ge: 1018
ge: 1025
% Add Plot [e)
Input Control
X Axis: [&| |
-
H
@
3
e .
v axis: C 3

» Color by third attribute —————————————————

vluseMap Polygon |Imjector Poly [EN | | lillilill

&
N

==T03 Tophese fesSan
- from 8.00 ms above to 8.00 ms below
V! Skip hard zeros

symbols

Symbol | Rectangle ~ Size | 6px ||

‘ e

INTERCEPT vs GRADIENT: MULTI VINTAGE
INTERCEPT

-1.10228 |
3.82618 |

|4, Add plot [-]el
Input Control

X Axis: [&| =
=
5
@
3

¥ Axis: (&2 H

» Color by third attribute ——————————————————

V| Use Map Polygon | Xplot_Probe 3|

| from 8.00 ms above to 8.00 ms below
| Skip hard zeros

symbols
Symbol |Rectangle ~ size | 6px 3/

Plot info | Polygons
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to the models?

What changes do you see in the plots when switching map polygons?

If you have completed the Scenario Tutorial, how do these plots compare

‘ ‘ .
y
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Crossplot: Dynamic map polygons

1. Map Viewer: right-click on the Xplot Probe
polygon > select Edit Xplot_Probe...

2. Map Viewer: Move the polygon by placing
cursor in the centre of it and panning it across
the horizon.

3. Crossplot: The points in the plot will
automatically update, as the polygon is moved
around the Map Viewer

MapView-1 (03] TopReservoir. 1stRessan;

T Y X

D7

LA 9 modLl,O0AdEEE

%

Cross Plot Window 1

[BIEIE]

Hoo#d ¢ f%ap % %-

vintage 1,012

Trace

:

# 12:Time 2,419.15 m

Volumes.
| &% # 12 - 03 TopReservoir_1stRessand

Min: 2186.00 2| ms
Max: 2712.00 ‘:“ ms

1+ Center View
Edit Xplot_Probe...
Excluding Polygon
1 Draw polygeon fill
Rename Selection...
Remave Polygon...

Calculate Area...

Extended Statistics...

f Interest
| Seed Point:

® well

o Cul

~ || Polygon Selection
| = Injector_Poly

2186.00 :‘El
2712.00 |2 ‘El

a
» e A ry Path
~ |% Polygon Selection

|4 = Xplot_Probe

Set as Volume specific histogram |

Polygons are managed in:

Utilities > Manage Polygon Selection
Specific inline and crossline ranges can be
typed for a polygon, and can be non-editable

- 4,500 4,000 4,500 -
Cursor Read Out irsor Read Out Cursor Read Out INTERCEPT vs GRADIENT: MULTI VINTAGE
World X om World X om Seismic Amplitude | -0.997848 | P
wora Word ¥ [ L9551 | 50
Inline 1,219.85 Inli 1,186.7

|4, Add Plot

X Axis:

¥ Axis: [&][#

» Color by third attribute

V| Use Map Polygon | Xplot_Probe IE3}

| 03_TopReservoir_lstResSand:
| from 8.00 ms above to 8.00 ms below

| Skip hard zeros

20 October 2023

Symbol Rectangle ~ Size | 6px T

symbols

. P

Move the polygon around in the Map

| Viewer and watch the plot updating.
What do you think is driving the intercept
and gradient changes?
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Crossplot info: Difference Modes

The multi-vintage intercept & gradient volumes comprise 6
vintages: 1009, 1012, 1014, 1016, 1018, 1025

The 3 difference modes are common to all viewers:

Off

Lock

Step

13 © Sharp Reflections 2023

Each vintage has its own point-cloud, no differences
are calculated

Differences are calculated with a locked reference,
In this example: vintage 1009. Each point-cloud is
the difference between a monitor vintage and
reference vintage 1009

Differences are calculated incrementally. The default
IS -1. Examples of steps:

Step of -1 = 1012 — 1009, 1014 — 1012, etc.
Stepof -2 = 1014 — 1009, 1016 — 1012. etc.
Step of +1 = 1009 - 1012, 1012 — 1014. etc.
Step of +2 = 1009 - 1014, 1012 — 1016. etc.

20 October 2023

Axis Decomposition

Decomposition Axis | Vintage

From | 1Dﬂ9 “ To|  1025|i| Decimation | |

Difference

| B

Axis Decomposition

e Off ) Lock (| Step

Decomposition Axis | Vintage

From | 1nug | To| 1025 |i| Decimation| |

Difference ————————————

) Off (e Lock () Step Vintage | 1009 g

Axis Decomposition

Decomposition Axis | Vintage

From | 1nu9 “ To|  1025|i| Decimation | |

Difference —mMmMmMmMmM@Mm™

Ooff Olock (o step Vintage| ]3]
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Crossplot: plotting using differences

/.
5.

Open a 2" CrossPlot window %

Select Intercept V6 and Gradient V6

Click on the Edit Window Parameters, use the load icon to
restore your saved window parameters (INT-GRAD)

Use Axis Decomposition: Vintage

For the Difference mode toggle Step and -1

This will make a plot in which each point-cloud is the intercept
and gradient difference between vintages

14
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Select input for cross plotting volumes

X Axis: # 1 - Intercept_Vé

&

Select Vintage

Window around Horizon

2 » Use Difference

Herizon

Y Axis:| # 2 - Gradient_V6

| 03 TopReservoir_1stResSand |,._'

Horizon Shift |

% Select Vintage

o0 <[]

Upper Halflength |

» Use Difference B.

» Color by third attribute
Use Map Polygon

=

V| Skip hard zeros

03_TopReservoir_lstResSand: 3
from 8.00 ms above to 8.00 ms below

8.00 2 \El

Lower Halﬂength|

8.00 |2 \El

Herizon Range |

[2186.00 .. 2712.00] ms |

| of Close |

[r]»

Symbol | Rectangle -

Scatterplot symb

size | 6px |3

Decomposition Axis

Axis Decomposition
I| Vintage - I

From | 1009 |2 To

1025 i;i Decimation | 13|

Qoff O Lcckl-iéi- Step Vintage | -1 |:} I 5

Color scheme

# point clouds: 5
|Va|ue—based Colors (64) = |

Input Selection

Custom axis ranges

| ®cancel || fOk |
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Crossplot: plotting using differences

Note the names of the vintage “child” plots automatically
contain the vintage differences, e.g., 1012 — 1009

1. Toggle on Use Map Polygon

D ese ¢ el -Hh-%

4% 0 A

~ Cursor Read Out
Seismic i [ -0.098511 |

Generic [ 1.99295 |

INTERCEPT vs GRADIENT: MULTI VINTAGE DIFFERENCES
INTERCEPT (d)
0.0

(%= @Vintage: 1(*571013

2. Switch the polygon to XPLOT_PROBE_POLY and move
the polygon around the Map Viewer

Note labels of plots

3. Compare the two crossplots

4. Move the XPLOT _PROBE_POLY polygon in the Map
Viewer. It will update both crossplots

15 © Sharp Reflections 2023 20 October 2023

show the differences

X EXTE! 1=

¥ Axis: I

+ Color by third attril

v Use Map Polygon | Injector_Poly F3

-/ from 8.00 ms above to 8.00 ms below

V| Skip hard zeros

Symbol Rectangle = size | 6px %

Plot Info | Polygons

‘GRADIENT (d)

L
2,07
intage: 1012 - 1009
ge: 1014 - 1012
ge: 1016 - 1014 1
intage: 1018 - 1016 O S S S AR S U

-1.04

-1.54
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Crossplot: Difference mode

Map Viewer: when you move the map Intercept & Gradient Step Differences Intercept & Gradient
polygon, both crossplots will update Point cloud is the difference between vintages Point-cloud is each vintage

MapView-1 (03] TopReservoir. 1stRessan;

- Cross Pt Window 2, *:
Ll & - T L8] y & P - aly - w5 - 8y .
54 0d LLoANEx A RS-0 A Eopsr ¢wal-B-%- /2% 04
= 4,500 ~ Cursor Read Out
CursorRead QUL - INTERCEPT vs GRADIENT: MULTI VINTAGE DIFFERENCES : 2 INTERCEPT vs GRADIENT: MULTI VINTAGE
worldx | om ST ) Seismic Amplitude | -0.997848 | TEREET
Worldv os o3 o2 oo Y oi o2 o3 eneric [ 195001 | 10 95 5 os 10
2.0 o 1 ; ; ;
Inline 1.163.49 in H
intage: 1012 - 1009
Crossline ge: 1014 - 1012
Vintage 1,012 ge: 1016 - 1014 L R e S AR
age: 1018 - 1016 A S S R F R S
Teee [ o] == ge: 1025 - 1018 ’
#12:Time 2,490.14 ms
Volumes
| &3 R i sand

2186.00 |2 ms

mw I= |4, Add Plot I-el |4, Add Plot [-]el
T Max:| 2712.00 |2 | ms Input Control Input Control
X Axis: (&) [#]~ X Axis: [&| =
5 5
z @
g 3
¥ Axist &= | 3 ¥ Axis: &2 | 2
&

» Color by third attribute ——————————————————— » Color by third attribute

V| Use Map Polygon 2 V| Use Map Polygon | Xplot._Probe & S O S
o) __-| 03_TopReservoir_1stResSand
e e 00 ms above to 8.00 ms below
V| Skip hard
symbols : : : : : : symbols
Symbol | Rectangle ~ size | 6px |+ H . | . : : Symbol |Rectangle ~ size | 6px |2
ymbol Recangte - Cowl ol o] rectnge - Cewdl
Cultural Data

Arbil Path

Selection

‘ . ‘ ‘ A
y

Compare the difference plot to the non-difference.

_Poly
)| = Xplot_Probe

[ -

By looking at the differences between vintages, we remove any porosity or lithological

variation in the reservoir from the plot. Theoretically, only properties that change between
vintages are fluids & pressures.
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Crossplot and attribute maps

- MapView-1 [# 91 - Calculate Volume 7, #7)] [:][E]m
DR/ Lt emosrLoasmE !
~ Cursor Read Out 4,000 4,500 5,000 5,500 6.000 6.500

Wi E Calculate Difference Maps

Now we are going to investigate the amplitude variation in an |« x|
attribute map USing the CrOSSpIOtter: Naote: Input selection is restricted to volumes with Imputvolume Referance;voluma loput  Referance

cn the same geometry as the selected Reference. \LIBO(.} | IZ.C:OO‘ o
. . i . A‘” Input Volume: || # 1 - Intercept_V6 ‘;l |f"| . ‘,: 2,000
1. In the Map Viewer: click the difference icon| &5 Y] wine | mE T
Crossline | 1974 |:i I:; —
: Vintage 1009 (& |'r—‘ o2 ¢ '-2,200
2. Input volume: Intercept V6 7 g —T |
B[ #1- ntercept_ve Ed |:,i|
3. Reference volume: Intercept V6 G = S g
(") Use Horizon Deck E L. &
4

Vintage Step -1 This will display incremental donsit. oo ls[s @ V=

differences between vintages et ||
*Volumes: 1-1
5. Use horizon: 03 _TopReservoir_1stResSand to extract
the intercept on the horizon
6. Click Keep 1 ;

Read Out: Read Out: Read Qut:

~ | Parameters Control Display mode

@@u@u

© Sharp Reflections 2023 20 October 2023 SHARP REFLECTIONS




Map Viewer: differences between vintages

The map shows the intercept
amplitude differences between each
vintage

1. Scroll the Vintages and view the
amplitude changes

2. Select vintage 1018

3. Move the Xplot_Probe to the high
positive difference near the
Producer well

What do the amplitude variations
mean?

Let's focus on the differences between
1018 and 1016

vintages on the Top Reservoir horizon.

Map Viewer: Step -1 difference mode gives incremental, amplitude differences between

1MapView-1 [+ 81 - Caleulate Vollime Siicel# 7, % /)

WO

YL
11014 -1012 | e

{ Fl A
| Hover cursor on Vintage |, 7
to see calculation details

Inline 1,228.54
Crossline 1,857.12

Vintage 1,018
Time

Move Xplot_Probe to the bright,

20 October 2023

positive zone in NE
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Crossplot: comparing child differences

Whichever plot is selected (blue) will be copied when clicking Add Plot.

Cross BlotWindow 'S

1. In the difference plot: toggle off the parent using the eye Elf cst dar -5 /%2 0A

~ Cursor Read Out

INTERCEPT vs GRADIENT: MULTI VINTAGE DIFFERENCES
INTERCEPT (d)

. . Generic \ 1197556‘ ‘-OA‘AI ) I-u‘.a‘ . I-arzl . ‘-0“1‘ . ‘no‘ . .Uil. . Iu.‘zl . .0'\3‘ L
Select the 1018 — 1016 child (it turns blue) S 5 e i [t S A —

0131012 Right-click on | | ! | |

plottorename |, | A

Seismic Amplitude | -0.0997946 |

tag - 1014
intage: 1018 - 1016
'Vintage: 1025 - 1018

Click Add Plot: a plot of just 1018 — 1016 is made

> w D

)] ECTOR_POLY 2 .
E == EIXPLOT PROBE POLY — T ' '
# Rename... . . o .
B - B S B A S S
. . . [l set color... =T :
Check the map polygon is set to Xplot Probe. Right-click on the I PEI
— ﬁ Remove ' 5 8g '
lot and me it to XPLOT PROBE POLY. hatiia T e ST
neW p O an rena e I O . —————— Input Control % Move to Top .. ,D;,,%U,n,q? ,,,,,,,,,,,,,,, [ B el
i ] fi=t
X Axisz| # 1 - Intercept_Vé ~ Move Up ' 9y DD%DE;E m . :
V| Select Vintage | . - oo Bu g
5. With th lot selected (blue) click Add Plot e R R T (T
- - I =]
: | e new plot selected (blue) clic o oo+ g e | 2 Move tomottom |-+ 0 Y
— | . ! ) :
¥ Axis:| # 2 - Gradient_V6 [&] || 5 E ' ' fala = DD e o ' '
o 4 N B . . i '
= | Select Vintage | 1018 2] ] : : L 8" atfE L "o :
H . - P . . . . o mmE g .
6. For this 3rd plot, change the map polygon to Injector_Poly, and o R
. For this 3rd plot, change the map polygon to Injector_Poly, an e | e T
rename it to INJECTOR POLY  wewmabee——————— | | T TR
4 ' [ | ' ' pm
v| Use Map Polygon | Xplot_Probe |§I 710_________; ________ e S B . T S
v .-/ 03_TopReservoir_lstResSand: 4 . . . . . .
T e ~ Cursor Read Out 'CIJT-SDI' Reald out | "~ from 8.00 ms above to 8.00 ms below :
seismic Amplitude [ -0.279248 | Seismic Amplitude \ -0.279248 | SRS ‘ 0265714 | V| Skip hard zeros
Generic [ 0.993188 | Generic \ 0.993188 | ceneric ‘ R | : . : . , .
§ 0 iy [ | # 444:Crossplot Density | o] # 450:Crossplot Density | o] iy bl = ’1'5_7 Tttt [ [ R ST Tt
i 474747.7(2m55p B < — - @ f# 1 vs. # 2, Vintage decomposition X-Axis: Intercept V6 (Content) : : : : : :
v @ f2# 1 vs. # 2, Vintage decomposition v = 2, Vintage decomposition — = vi ‘t N 19012 N 10{;]9 bselection:
/= @ Vintage: 1012 - 1009 Vintage: 1012 - 1009 intage: Vintage: 1018 - Baseline: 1016
[~ Vi _1012 ge: 1014 - 1012 Vintage: 1014 - 1012 Range: -0.380702 .. 0.380702 - . : : . : : -
_1014 - 1016 - 1014 Vintage: 1016 - 1014 Bin Size: 0.0005 ; . . . . . . 5
1016 ge: 1018 - 1016 Vintage: 1018 - 1016
a4 @ Vintage: 10p5 - 1018 Vintage: 1025 - 1018 Vintage: 1025 - 1018 Y-Axis: Gradient V6 (Content)

|XPLOT PROBE POLY Subselection:

L8 e (24 INJECTOR POLY \Vintage: 1018 - Baseline: 1016
Range: -1.42838 .. 1.42838
Bin Size: 0.002

OT PROBE POLY

/ . — Polvaon Selection: Xnlot Prohe b
T
4, Add Plot KFe 4 Add Plot € PlotInfo | Polygons

BN

<4, Add Plot
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Crossplot info: no decomposition

M- /%7 0A

INTERCEPT vs GRADIENT: MULTI VINTAGE DIFFERENCES
INTERCEPT (d)
-0.1 0.0

» By copying one child plot, we make a single OC Ot 6% ef %

non-decomposed plot.

1.97556 ] -4 03

amposition

» Note: These plots can also be generated by i | ...... ......... ................ ......... ........
not selecting axis decomposition when i A T o
creating a new plot.

.................................................................

- A

» For a non-decomposed plot, the vintage and e
difference controls are active. The user has e o] |

~ Use Difference Baseline T A 1T I s el

»° ) Off | Lock ‘e Step Vintage

complete control over the vintage and/or ooy
difference plotted on each axis

» The X and Y axis can be controlled B e Tip: this icon synchronizes

iIndependently to each other with a difference 3,;: v _ vintlzge]- Scrolling i?hth$ X
on one axis and no difference on the other "‘ axIs WOUTd &150 ScroTl In The T axis.

20 © Sharp Reflections 2023 20 October 2023 SHARP REFLECTIONS



Crossplot: comparing vintage differences

21

Map Viewer: decreases in Intercept are yellow, increases are
blue, with polygons located in each zone.

Crossplot: the same polygons in the Intercept / Gradient
difference plot add context to the amplitude map

MapView-1 [# 91 - Calculate Volume Slice(# 7, # 7)1

1018 —-1016 pw 2 oA+ @ =

A-rOOO 4,5‘00 5.0‘00

World X L om 13500, !

wora -

i

Crossline

13,000

vintage

Time

# 91:Seismic Amplitude

Volumes
» | # 12 - 03_TopReservoir_lstResSand
&3 Difference volumes:1-1

3 \!i{c\ n,onril

Vintage 1018]8

12,500

12,000+

) Off () Lock (@) Step Vintage, -1 /
7

- '/
i

il

K
| Injector_Poly
\r A

11,500

i

A

7
;:,//JJ{-\
- \

» | Horizons

» | Locations of Interest

» || Seed Points

» | well

» e/ Cultural Data

) | Arbitrary Path

~ |4 Polygon Selection
[ =] Injector_Poly
|| l== xplot_Probe

Histogram |
() # 91 histogram

() Seismic Amplitude histogram

Set as Content specific histogram | 7 - i g

-0.1 -0.05 0

© Sharp Reflections 2023

1018 — 1016

Seismic Amplitude

Generic

» @ %y# 1 vs. # 2, Vintage decomposition
s vintage: 1012 - 1009
= =ty & Vintage: 1014 - 1012
= ls & Vintage: 1016 - 1014
= =g & Vintage: 1018 - 1016
o Ly Vintage: 1025 - 1018

& — % & INJECTOR_POLY

W e &

XPLOT PROBE_POLY

-

4 add Plot

Input Control
X Axis: # 1 - Intercept V&
W Select Vintage

-0.0997946

N AT AEY

INTERCEPT vs GRADIENT: MULTI VINTAGE DIFFERENCES
INTERCEPT (d)
0.0 ﬂll

1.97556 | 0.4 0.3 0.2 0.1

0.2 032

2.0

TS CEEEREE feeeans Beeeend Taans

]
&[2]*

1018 T

- Use
Off _ Lock ‘@ Step Vintage

Y Axis: # 2 - Gradient_V6
=¥  Select Vintage

r.
v
GRADIENT (d)

& |

1018

~ Use Diff
o Off Lock ' Step Vintage
+ Color by third

¥ Use Map Polygon | Xplat_Probe

- 03 _TopReserveir_lstResSand:
= from 8.00 ms above to 8.00 ms below

¥ Skip hard zeros

X-Axis: Intercept_V6 {Content)
Subselection:

Vintage: 1018 - Baseline: 1016
Range: -0.380702 .. 0.380702
Bin Size: 00005

Y-Axis: Gradient_Vé (Content)
Subselection:

Vintage: 1018 - Baseline: 1016
Range: -1.42838 .. 1.42838
Bin Size: 0.002

Polvaon Salaction: Xnlot Prohe
FlotInfo | Polygons

Injector_Poly

20 October 2023
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0: mask volumes

have crossplotted intercept & gradient and investigated t
iewer.

loop by using mask polygons in the crossplotter to find points of i

sk volume, that is generated using a mask-polygon.

binary;
e mask-polygon are given a value of 1
|

he mask-polygon are given a value of 0

be viewed in any viewer and can be saved to the project.
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Crossplot: mask polygons

DR el -5 2%/ OA

~ Cursor Read Out INTERCEPT vs GRADIENT: MULTI VINTAGE

Seismic Amplitude | -0.516055 ‘ INTERCEPT
.0

In this exercise we will practise making a decomposed e S —— ) . I
crossplot and then create a mask volume: | ] | |

e: 1012 - 1009
e: 1014 - 1012

: e: 1016 - 1014

|4 |== [ Vintage: 1018 - 1016
& |me 43/ Vintage: 1025 - 1018

1. Close all previous plot windows

Open a new crossplot window e — -
Add Plot then + Volumes = =
¥ Axis | g

Choose the same Intercept and Gradient input volumes

» Color by third attribute

Do not limit to a map polygon. z

| 03_TopReservoir_lstResSand:
-! from 8.00 ms above to 100.00 ms below

V| Skip hard zeros

o a0 &~ e Db

Set the time window using the horizon: I
03 TopReservoir 1stResSand and a window of 8ms e [ ep e
above to 100ms below.

7.  Set the axis decomposition to vintage difference of
step -1

Plot Info Polygons
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Crossplot: making a mask polygon

1. Right click in the plot window 2. Drag the corners of the polygon to make A Mask Volume is automatically generated,
> Create mask polygon as square the covers a decrease in Intercept using the highlighted plot (the decomposed
and Gradient parent in this case).

Dot el -H-8- 7% 0 04 Dppg#d ¢+ al-H-8- 7% 0 04

N INTERCEPT vs GRADIENT: MULTI VINTAGE S Cuncr Rasd Out INTERCEPT vs GRADIENT: MULTI VINTAGE The maSk VOIume iS in the Data POOI and

INTERCEPT (d) Seismic Amplitude -0.00961096
0.318583 . 04 X 02 00

INTERCEPT (d)
02 0.0

I e, coloured black. This volume will update as the
8 U O ENSNR NSRRI O 9% DR S | ; mask polygon is moved/resized.
Yy & vintage: 1018 - 1016 | ] " . .
/==y & Vintage: 1025 - 1018 B i B . :
| - 1 - K
10 B - - . 1o L
4, Add Plot SR . .. Y o ; 4, add Plot SR . [N, > . L.
Input Control . (B : Input Control B 2 . .
S & ‘Show sampling grid when zoomed in S |
s s .
& E o Conditioned_Partiz
¥ Axis: F S ¥ Axis: FIr S
o o
L e
+ Color by third attribute + Color by third attribute ——————————————————————————
Use Map Polygon b3 Use Map Polygon k3
- 03 TopReservoir 1stRessand: |- 03 TopReservoir_1stRessand
*' from 4.00 ms above to 100.00 ms below * from 4.00 ms above to 100.00 ms below RS RPORO L o _-chec
+ Skip hard zeros | Skip hard zeros
Scatterplot symbols Scatterplot symbols
Symbol |Rectangle ~ Size  6px |t Symbol | Rectangle = Size | 6px T 15
!

Plotinfo | Polygons

PlotInfo | Polygons

24 © Sharp

20 October 2023 SHARP REFLECTIONS



Stack Viewer: visualising the mask volume

Data Pool:mmeshiftestingdki@dealls 'g?,j StackView-1 [# 1 - Intercept V6]
HE 7/ z2hd¢abdd P 00BNt =
~ Cursor Read Out 1,840 1,860 1,880 1,900 1,920 1,940 1,960 1,980 2,000 2,020 2,040 2,060 2.080 2,100
Werld x : S i e
World ¥
iline
Crossline
Angle
vintage
U2 2,300
# 1:5eismic Amplitude

Inline | 1219 |3 [1139..1299]

e g
Vintage | 1025 |5| [1009 ..1025]

2,400

1. Drag and drop the intercept volume from the Data Pool
into a Stack Viewer

2,500

2. Toggle on the horizon deck: HorizonDeck_KeyEvents

3. Toggle on all wells .
4. Zoom into the reservoir zone (the black horizon is the |
Top Reservoir)

~ |e/Horizon

We will now use this Stack Viewer to display the mask 25 e m
volume B e ; | 0

() # 1 - Intercept_V6 |;|- Seismic Amplitude

|06 2ndResSand 2

b
=
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Stack Viewer: visualising a mask polygon

1. Stack Viewer: in the Data Pool drag the 2. Scroll the vintages, the Mask volume is 3. The mask display can be inverted,
mask volume into the Stack Viewer. Most of vintage aware and will change as you scroll showing the mask colour for points inside the
the Viewer will turn black through the vintages in the Stack Viewer polygon. The colour can also be changed.

StackView-2 [# I - Intercapt Vel JEEI 'z Stackviaw-2 [# 1 - Intarcept Vo] = I StackView-2 [# I - Intercapt Vel
DR s/ 28 ¢ abdb P 000 B\ = DR/ 28 dBdb P 00D BN L= DR s/ 28 ¢ abdb P 000 B\ =
~ Cursor Read Out 1.850 1,900 1.950 ~ Cursor Read Out 1.850 1.900 1.950 ~ Cursor Read Out 1.850 1,900 1.950 2,000 2,050 2.100
World X [ ao03799m| worldx | [ as7339m| —
World Y [ 10865m| worldy | [ ]
Inline . i) Inline [ Z:200
crossine [ 182779 Crossline |
Angle . o9 Angle [
Vintag [ 10| Vintage [
Time [ 23ar62ms Time [ 2,300
# 1:Seismic Amplitude | 1 # 1:Seismic Amplitude | 34802 |
Inline 1219 |3 1139 Inline 1219 2| [1139..1299]

—

vintage 1025 2| 1009 .. 10251 vintage 2] [1009.. 102511 2 vintage 1018 |3 [1009 .. 10251 o S i

Volumes Volumes Volumes 2.400
# 1- Intercept_V6 #1 - Intercept_V6 # 1- Intercept_V6
# 2 - Gradient_V6 # 2 - Gradient V6 # 2 - Gradient_V6
2,500 2,500
2,600 2,600 .
" overiays " overiays " overiays Invert the mask. If this

Masks

& # 115 - Mask_NegIG

- Masks
22 # 115 - Mask_NegiG

# 115 - Mask_NegIG 2,700

#115 - Mask_NegiG

isn’t visible, click on the
Mask volume in the tree

~ Volume
=% 296 - Mp
! 5

~ Volume
&) # 296 - Mask_PosIG
%/ # 115 - Mask_NegIG
(%/# 2 - Gradient_V6
(/# 1 - Intercept_V6

» l@/Horizon

- Volume
@ # 296 - Mask_PosIG
# 115 - Mask_NeglG
“# 2 - Gradient_V6.

Note: the Mask volume is listed separately

= ) wSeed Points Mask settings: Mask_NeglG — Mask settings: Mask_NegIG _
= » v lwell Transparenc y: 300 |3 %| Transparency: 300 % |
to the intercept & gradient volumes n x )
p g Min: 0.000 % Max: 0.500 |2 Min: 0.000 *
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Stack Viewer: visualising a mask polygon

The mask polygon is set to dynamically update as default; moving the polygon will update the mask volume. Note, this can be toggled
off by right-clicking on the mask polygon. Mask polygons can also be saved to the project and redisplayed on the same plot type

Z StackView-2 [# 1 - Intercept V6] [-3x] i
e 5|z (& - = & | 8| i E P o - W - - -
DEs7s/ 28 abddb P 00D BN\ ¥ = Hrd#d ¢aapl -H-8-7% 75040
~ Cursor Read Out 1.850 1,900 1.950 2,000 2,050 2,100 ~ Cursor Read Out INTERCEPT vs GRADIENT: MULTI VINTAGE
World X = - Seismic Amplitude | -0.117944 | -
Inline 1.219 21200 LSS . : :
age: - : : :
cross| 1014 - 1012 . ‘ :
: 1016 - 1014 L A Rl el e S
Angle e itis. inie : = : ‘
" L .
# LiSeismic Amplitude B IR AR R - R T
Inline | 1219 3| [1139..12991] ] Bag
P —— L] N
Vintage | 1025 ;| [1009 .. 1025] B . ) s .
o |4, Add Plot |-el 0.5 - e R S
2,400 7 s H Bm B
nput Control
. = . .
#2 - Gradient V6. X Axis: &)= : ] :
. - .
E . .
£° T ]
g z N
Ey
S = 'd o ¥ Axis: (2| | 2 e p
/ : . .
. 8 .
. —— 05 R ;—_‘ rrrrrrrrrrr -
Move the mask polygon in the crossplot : B |
. L
. . F3 : L ” .
2,600 P . . I == ey A .
window, watch as the mask volume in : e LR
Ng =
~ Masks '?'u-
- ]
|&] # 115 - Mask_NegIG : : =Hd Ra "= :
| 6px|z] = R I
2,700 R
(e G R R e
- Intercept_ ‘ - I
» n
» |=/Seed Points
> o Well
04 02 : .
o i
() # 1 - Intercept_Vé ,7(:‘ ® Seismic Amplitude Plot Info | e
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Crossplot Part 2

28

In this section we will be
iInvestigating elastic inversion
volumes in the crossplot

We will use rock physics
overlays to understand the
reservoir

We will generate a mask volume
and visualise it in the 3D Viewer

© Sharp Reflections 2023

ACOUSTIC IMPEDANCE vs Vp/Vs RATIO (VINTAGES)
RELATIVE Al
7.000 7500 8000
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Select input for cross plotting volumes

X Axis:| # 3 - Multivintage_Relative_Al I

Crossplot: Al vs Vp/Vs ratio

- Select Vintage

» Use

» Color by third

Use Map Polygon =]

| 03_TopReservoir_lstResSand:
—=! from 0.00 ms above to 50.00 ms below

V| skip hard zeros

Symbol Rectangle ~ Size | 6px =

1. Close (or minimize) the previous plots

z Axis
5| E‘T Eﬂ M P & ‘.:u ‘@ P - B V4 % %' O A Decomposition Axis Vintage

- From 1000 *| To 1025 || Decimation 1z
Cursor Read Out ST 2

Open a new Crossplot and Add Plot then + Volumes

Acoustic Impedance | 5,395.5 mfs.g/cm "3 |

5.000 6,000 8) Off (1) Lock Step

X axis select Multivintage Relative Al

# point clouds: 7
s Lo Color scheme Value-based Colors (64)

Input Selection Custom axis ranges

Y axis select Multivintage Relative _Vp Vs

22+

Window = load the pre-made window called Al R s

¥ Axis: [&| [

2B S

RELATIVE Vp/Vs RATIO

Axis Decomposition: Vintage and difference off

» Color by third attril

Use Map Polygon &
| 03_TopReservoir_lstRes

You have made a plot of Al vs Vp/Vs ratio with a point-cloud
for each vintage.

X-Axis: Log File X1_Acoustic_Impedance_oil_RU_001

How do we calibrate, and understand this plot?

og File X1_VpVs_Ratio_oil_RU_001
.18958 .. 3.66488

Plot Info | Polygens
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Crossplot: rock physics overlays

We will add rock physics overlays to calibrate our inversion
results.

There are 3 curves for the fluid cases: Brine, Oil, and Gas
Each curve shows the pore pressure variation of +/- 10 MPa

1. In the plot window right-click and select Create Fluid
Saturation and Pressure Rock Physics Overlays

2. Load curve family: Crossplot_Tutorial_Overlays

2. Load the
curve family

Show sampling grid when zoomed in
v| Show grid

Set background color

Show crosshairs
v| Show zero levels

Create Chi Angle Overlay

Create Vertical Rotation Overlay

1 Create Fluid Saturation and Pressure Rock Physics Overlay

Create Mask Polygon

Create Regression Polygon

Create Fluid Saturation and Pressure Rock Physics Overlay

~ Critical porosity model

Porosity |

200 2 \

Critical porosity |

45.0 2] %]

quarz 1)
K mineral [ 25.000 % |GPa|
G mineral [ 13.000 3 \
Rho mineral |

2.650 || giem~3|

K dry: 13.8889 GPa, G dry: 7.22222 GPa

~ Pressure change parameters

Initial pore pressure |

27.000 |2 | MPa|

Confining pressure |

28.000 |2 | MPa|

Stress sensitivity | 0.200 i:|
Non-linearity [ 10.000 2]
K dry after: 8.61585 GPa, G dry after: 4.48024 GPa
~ Fluid insertion
|Gas - [#]%]
K fluid [ 0.150 3| GPa
Rho fluid |

0.230 |2 grem”3|

K wet: 8.93363 in GPa, G wet: 4.48024 in GPa

Rho final: 2.166 g/cm™3,
Vp: 2623.43 m/s, Vs: 1438.21 m/s
Al: 5682.36, SI: 3115.16

Curve parameters

—_—
Pore pressure change From | -10.000 ‘:‘ To | 10.000 ‘:‘ Step | 1.000 :|<—

Pore pressure

Color scheme |11 pefault

] range

Label |Gas

=l

Close |
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Crossplot: overlays

« Change the porosity for one of the curves and see how it
moves.

« Vary the fluid properties and watch the changes to the
curves

«  How does this compare with the point-clouds?

* |s it possible to distinguish fluid or pressure changes from
porosity variation in the reservoir?

RELATNVE Vp/Vs RATIO

2‘05—_
2,00—:
1.95—_
1,90{
1,85—:
LBO—_

1.75-

G,OID()

6.5|D[) 7.0|DO

ACOUSTIC IMPEDANCE vs Vp/Vs RATIO (VINTAGES)

RELATIVE Al

7.500 B.CIP()O E.EIO(]

Pore pressure range MPa
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Select input for cross plotting volumes

X Axis: # 3 - Multivintage_Relative_Al [&|
select Vintage
» Use Diffe

Crossplot: elastic differences

+ Color by third attril

Use Map Polygon F3

| 03_TopReservoir_lstResSand:
= from 0.00 ms above to 50.00 ms below

V| Skip hard zeros

Symbol Rectangle ~ Size | 6px =

To remove the effect of porosity variation from the crossplot,
we will make a difference plot between each vintage. _

Decomposition Axis | Vintage

.l_"_ E} g ‘.’ & |;.-_. ’- p - 2 % %' 0 A From | 1000 |=| To 1025 || Decimation 12|
: - Difference

——
Cursor Read Out |

The only properties that should vary between vintages are o e i L e
fluid and pressure. Porosity does not change between :
vintages.

I ?
P e e EETEEEEEEy B Color scheme Value-based Colors (64)

Input Selection Custom axis ranges

1. Open a new crossplot: Add Plot then + Volumes

|4 add Plot -8

Input Control

X axis select Multivintage _Relative Al a & »

°
o

RELATIVE Vp/Vs RATIO

» Color by third attri

Y axis select Multivintage _Relative_Vp_Vs 2

_-| 03_TopReservoir_lstResSand!
=| from 0.00 ms above to 50.00 ms below

V| skip hard zeros

Window = load the pre-made window called Al

o &~ w b

|X-Axis: Multivintage_Relative_Al (Content)
Subselection:

Axis Decomposition: Vintage and difference step -1

Point-clouds are Al and VpVs
" | differences between each vintage

al lection: None
Plot Info | Polygons |
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Crossplot: Al vs Vp/Vs mask volume

Now let’s visualise the points which have a decrease in " e T TR DAL
acoustic impedance between vintages. As we did with the ACOUSTIC MPEDANCE v Ve RATI (VINTAE DEFERENCES)

Acoustic Impedance | -1,399.22 mys.gfem~3 | RELATIVE Al (d)

intercept and gradient plot, we will make a mask volume . BT r— o e S8

1. Add a mask polygon to the plot

2. Expand it to be a rectangle as shown on the right - .
This captures all decreases in Acoustic Impedance in the - ety g ‘
50ms window below the top reservoir horizon v i CIE ; |
Let's view this mask in the 3D Viewer : " g ‘

Symbol |Rectangle = Size | 6

|X-Axis: Multivintage_Relative Al (Content) R'ght-C“Ck and add a MaSk Po‘ygon

|Subselection:
|Vintage: 1025 - Baseline: 1018

Py P — e

ion:
25 - Baseline: 1018
41..0.41

.002

alvaon Selection: None
PlotInfo | Polygons
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3D Viewer: visualising a mask volume

S0 Viewer 6|

Wata Poolt TimeshiftiestingAKL@dells

g B &8
Intercept V6 i Gradient_Vé -intage_ReIat‘we_Al Multivintage_Relat | Conditioned_Partiz
16506 (& 12900 | 123
#6

T

Fullstack_1018 Drag and drop the
: SRRREEE Multivintage Al volume

F R

Scene Objects

1 Planed [# 3 - Multivintage_Relative_Al]
~ & 4/ Crossline Planes

‘ &8 q | F X Plane3 [# 3 - Multivintage_Relative_Al]
e s 0 - @ k% Z Planes
B ﬂultlwntage_nelan 4 1 Z Plane2 [# 3 - Multivintage_Relative_Al]
it 25 (R & & Pivot Planes
=
=

~ |d¢ = Boxes

@/ 7] Boxl [# 3 - Multivintage_Relative_Al]

Ii?f )c-’e : ::tr:t:::ked Horizons

into the 3D Viewer " i
‘;aé #* Display Properties | (i) Data Info #1

Volume: | Set Volume On All Planes sync Plane Folds

# 3 - Multivintage_Relative Al

1. Drag and drop the Multivintage Al volume into the
3D Viewer

Inline | 1139 s——— 1299 | 1219 T

2. Drag and drop the Mask Volume into the 3D R
Viewer e

| == Exploration_1
| = Injector_1
| i Injector_2

3. Toggle on the wells S = o

Y
@» = PRODUCING WELL

# 3 - Multivintage_Relative Al

# 3 histogram

@ = test

= o @ Acoustic Impedance histogram CIiCk on the

4. Zoom in and click on the North Arrow to point e — ' North arrow to

Northwards. view northwards
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3D Viewer: visualising a mask volume

1. Click off the Planes in the list of Scene Objects T TR

gﬂme:\s
1 0‘:‘Inllm Planes

| 1 1 Planed [# 3 - Multivintage_Relative_A1]

= 4 = cCrossline Planes 3

- % Plane3 [# 2 - Multivintage_Relative_All
~ ¢ = ZPlanes

2. Toggle ON the Box1 B —

% Boxes
B3 BB mox1 [# 223 - CrossplotMask # 3 - # 4]

%
- Autotracked Horizons

o Display Properties () Data Info #1

Volume:

3. Double click on the Box (or select in the Scene Objects [ |F——— e

list) to make it active -
4. Select the mask volume in the Display Properties to - \
display in the Box. "% = oo

w er
= Arbitrary Path #323-C P #3-#4
& w= PRODUCING_WELL # 323 histogram
- -—tost
& w= test_lpoint & Mask histogram
) 0.000 7
Set as Volume specific histogram

o 0.2

# Histogram | 4§ Camera Options 4k Scane Stretching
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3D Viewer: view mask volume as geobodies

1. In the histogram for Box1 right-click and change the

colour scale to Discrete Angles

. . . . e cm,,:i:i F;:.-sMultmntage_Relat-u‘e_Nl

2. Drag the opacity line for the 0 values (white, left side of B D o st

histogram) down to the bottom. The opacity of Box1 is e

controlled via this line. T

-I“. Dn::n‘I-:;F‘!opemes (D pata info #1

3. Scroll the vintages for the Box1

This mask volume is vintage aware and will change as | Scroll the vintages to see

vintage is scrolled. them mask update
Are these changes due to fluid movement, or pressure e
change? Or both? o
4. Investigate the volume further by moving the mask o P —
polygon around in the Crossplot, the 3DViewer will S S
update on-the-fly seas viume secc oo | €03
# Histogram | 4§ Camera Options

Drag red control points on the opacity line
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Crossplot Visualisation live in 3D

Move the mask polygon around in
_ the Crossplot and watch the mask

tElE 37 %W B LIl YL ) i

. volume update in the 3D Viewer

~+ | Planes
~ |d8| %/ Inline Planes
@/ 1 I Plane4 [# 3 - Multivintage_Relative_Al]
+ [&| [ Crossline Planes
@ T X Plane3 [# 3 - Multivintage_Relative Al]
~ || | Z Planes
@/ 1 Z Plane2 [# 3 - Multivintage_Relative_All
4| |«s| Pivot Planes
~ |d¢| | Boxes
BB (3 Box1 [# 323 - CrossplotMask # 3 - # 4]
| Horizons
| Autotracked Horizons

3D Viewer 6|

Acoustic Impedance -1,627.81 mys.

Ratio -0.122229

0.4+

E3af# 3 vs. # 4, vintage decompos
009 - 1000
012 - 1009
11014 - 1012
="/ @ vintage: 1016 - 1014
=14/ @ Vintage: 1018 - 1016 7
==& Vintage: 1025 - 1018

# Display Properties ) Data Info #1

Add Plot =
Volume: % E
————————— Input Control ——————————————  _ 4
# 3 - Multivintage Relative Al - = a E
e C. ]
=
@
2
S 0.0
¥ Axis: = =
=
E
&)
o
Time 2000.0 |5 |ms [ jm— 3000.0 ;|ms @ 4
= » Coler by third attril
Inline: 1200 — 1139 |2
Use Map Polygon 3
Crossline: 2200 |3 | [ m— 1750 |5

_- 03 TopReservoir 1stResSand:
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