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1 General Information

1.1 Acknowledgements

This project is possible only because of the selfless work of others. We have borrowed notes
extensively from the Colorado School of Mines website (Stockwell, 1999) for Seismic*nix. Over
the years, many students have also contributed to these notes: Class of 2008: Erin Walden, Kody
Kramer, Erin Elliott, Andrew Harrison, Andrew Sampson, Ana Felix, John D’Aquin, Russell Crouch,
Michael Massengale, and David Smolkin; Chang Liu (2013), Nevra Bulut (2019), Daniel Locci-Lopez
(2023).

We would greatly appreciate any, and all questions you have regarding installation and
running of any of the programs to help us continue the development of SeismicUnixGui. Please
send your questions to gllore@Isu.edu. Please indicate what operating system you are using,
whether you have Administrator privileges, and send a copy of the data flows with which you are
having an issue. While you run the risk of potential errors in the following installation notes, we
hope that you can provide feedback as well to help improve them as well.

Thanks,

Juan Lorenzo, Socorro, NM, June 2023.
Nathan Benton, New Orleans, LA, September 20204

1.2 What is SeismicUnixGui?

SeismicUnixGui, a graphical user interface (GUI), serves to select and build sequences of Perl
modules and their parameters. SeismicUnixGui generates two versions of these instructions in
text files. These text files contain a shell and a Perl script version that can be modified and
executed independently of this GUI and from the command line.

Seismic*nix (Stockwell, 1999) is a widely distributed free software package for processing
seismic reflection and signal processing. In Seismic*nix (SU), a sequence of independent
programs generate a stream of data that can be displayed on the screen or saved directly to a
file. The data file that is read and the generated output data are handled internally by stdin,
stdout functions in C while the data exchanges between programs and the linux operating system
are managed from the command line via pipes “|” and redirections “> or <” respectively.
Traditionally, the instructions on the command line can be assembled and saved as re-usable
bash scripts. SeismicUnixGui assembles these same scripts for the operating system to run with
the help of modules written in Perl. SeismicUnixGui generates these scripts within the directory
of the user and these scripts can be run independently of SeismicUnixGui running.
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SeismicUnixGui is written using Perl/Tk which is mature, well-documented Perl module that
allows its users to construct graphical user interfaces.

In a classroom environment, shell scripting of SU modules engages students and helps focus
on the theoretical limitations and strengths of signal processing. However, complex interactive
processing stages, e.g., selection of optimal stacking velocities, killing bad data traces, or spectral
analysis requires advanced flows beyond the scope of introductory classes. In a research setting,
special functionality from other free seismic processing software such as SioSeis (UCSD-NSF) can
be incorporated readily via an object-oriented style to programming. Recently, we have
incorporated a 1D raytracing package built by E. Vera of the University of Chile to display
interactively forward model or arrival times over real data.

An object-oriented approach is a first step toward efficient extensible programming of multi-
step processes, and a simple GUI simplifies parameter selection and decision making. Currently,
in SeismicUnixGui, Perl (5.X) packages wrap over 300 of the most common SU modules that are
used in teaching undergraduate and first-year graduate student classes (e.g., filtering, display,
velocity analysis and stacking). Perl packages (classes) can advantageously add new functionality
around each module and clarify parameter names for easier usage. For example, through the
use of added methods, packages can isolate the user from repetitive tasks and having to keep
track of the location of files within the system. SeismicUnixGui simplifies the short naming
conventions for parameters (e.g., “a”, “b”, etc) with self-describing names (e.g., “first”, or “inter-
gather increment”. Moose, an extension of the Perl 5 object system, greatly facilitates an object-
oriented style when writing the code. Perl wrappers are self-documenting via Perl programming
document markup language.

An automatic directory structure is created for the user in which data and programs are
distributed according to a pre-defined hierarchy. All the directories and minimal files needed by
SeismicUnixGui are created whenever a new 'Project' is created within the 'Project Selector
tool. The user can also create new projects within main GUI of SeismicUnixGui as well as selecting
different projects. At all times the user can use linux commands to navigate freely through the
directories. Sometimes the user may find it convenient to create new subdirectories within the
existing file structure, which SeismicUnixGui would not be able to detect.
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Recall, that if installation of the docker image is complete, each time that you want to return
to running SeismicUnixGui,

(a) Open a PowerShell window with regular user privileges,
(b) Run the Docker Desktop (manually) in the background.
(c) Run the Windows X-server application as follows:
& 'C:\Program Files\VcXsrv\vcxsrv.exe' :0 -ac -multiwindow -clipboard
(d) Enter the following command:
docker run -v C:/sug_user:/home/sug_user -it nathanbenton/sug:custom
(e) Once in your home directory, start the Seismic Unix application as follows (“&” is optional):

SeismicUnixGui &

1.3 How to install example flows and data sets

A Project is available that contains data and example flows to help you become acquainted
with the Seismic Unix Tools. The Servilleta Project contains files from the 2018 undergraduate
research internship in seismology (URISE) orientation program. In the case of Windows users,
before you proceed make sure you have completed fully the docker-related installations and (See
SeismicUnixGuilnstallationV0.87.2 file). In the case of linux users, make sure the installation is
complete and running well.

To download and install these files into your home directory, the following options are
recommended.

1.3.1 Linux systems

(a) For linux-based systems, manually download files from the zenodo website and save to
your linux home directory (important).

Navigate to the website: https://zenodo.org/records/13401754

and from this location manually download (“click-to-download”) the two files: README.md and
Servilleta.tz

(b) Download the Project file into /home/user:

Another option to download Servilleta.tz is also available:
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(a) Move into the home directory first (/home/user)
% cd /home/user

(b) Use the following command-line instruction to download the file directly to your local
directory:

wget https.//zenodo.org/records/13401754/files/Servilleta.tz?download=1 -O Servilleta.tz

(c) In either of the cases above, confirm that Servilleta.tz is placed in your home directory
(i.e., /home/user). To expand the compressed file, on the command line, enter the following
instruction:

%RestoreTutorial
1.3.2 Docker containers under Windows system linux (WSL)

If using a docker image to run SeismicUnixGui, manually download files from the zenodo
website and save to your home directory (important).

Navigate to the website: https://zenodo.org/records/13401754

and from this location manually download (“click-to-download”) the two files: README.md and
Servilleta.tz. Make sure that Servilleta.tz is placed in a new home directory (i.e., C:/sug_user).

Another option to download Servilleta.tz may be available. Use the following command-line
instruction to download the file directly to your local directory:

wget https://zenodo.org/records/13401754/files/Servilleta.tz?download=1 -O Servilleta.tz

In either of the cases above, after making sure that Servilleta.tz is placed in your home,
directory (i.e., /home/sug_user).

Expand the compressed file (Servilleta.tz), from the command line, by entering the following
instruction:

% RestoreTutorial

1.4 How to start SeismicUnixGui

1.4.1 Linux systems
Start SeismicUnixGui and select the Servilleta Project (“&” is optional):
% SeismicUnixGui &

1.4.2 Docker containers under Windows system linux (WSL)
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(a) Open a PowerShell window with regular user privileges,

(b) Run the Docker Desktop (manually) in the background.

(c) Run the Windows X-server application as follows:
& 'C:\Program Files\VcXsrv\vcxsrv.exe' :0 -ac -multiwindow -clipboard

(d) From the PowerShell window, as a general user, run the docker image:
docker run -v C:/sug_user:/home/sug_user -it nathanbenton/sug:custom

You should see your command prompt change to something like the following:
sug_user@nnnnnnnnnnnn:~S

(e) Start the program (“&” is optional):

SeismicUnixGui &

2 Demonstration Project

When either creating a new project or accessing a pre-
existing project instances, always start by running the
following instruction:

% SeismicUnixGui

2.1 A Quick start

2.1.1 Where are my data sets stored?

Before starting a new project you should understand the file structure in which programs and
data sets are stored. The main directories are shown below for the example of Servilleta in
Section 1.4,

2.1.2 Creation of a new project, e.g., Servilleta (URISE demonstration data set)

(If you have already installed the Servilleta data set, then you do not need to create a new
project) However, the following section uses Servilleta as an example of how to create a new
directory structure for your Project.

The following instruction starts the program:

% SeismicUnixGui
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If you do not have any projects created previously, then:

<MB1> Create New

(Otherwise, go to next section 2.2: Open a pre-existing project.)

After clicking on Create New, a default set of parameter names (e.g., HOME) and their values

(e.g., /home/username) appears:

r

Project Selector

HOME
PROJECT_HOME
site
spare_dir
date
component
line
subUser
geomaps
geopsy
gmt
grass
matlab
mmodpg
sqlite

El /home/username
El /home/username/Servilleta
CJ loma_blanca

]

El 053118
o+
R

CJ usermame
j no

j no

j no

El no

j no

CH ves
j no

Figure 1: Screen capture of Project Selector Pane with parameters and their values.

The Project Selector pane displays several default options that work with the test data set
that is included for this tutorial. The old variables are defaulted from prior projects and serve as
an example to guide your input. The home directory of the user is required to follow the standard

linux file structure naming system.

These options should be updated with your real username:

Parameter name

Default values

HOME
PROJECT_HOME

Site

/home/username
/home/username/Servilleta

Servilleta
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spare_dir
date 053018
component H
line 1
subUser username
geomaps no
geopsy yes
gmt* no
grass* no
matlab* yes
mmodpg yes
r* yes

Table 2: Substitute username with your login name in three locations.

* if set to ‘yes’, then working directories will be created to
accompany these programs.

Finally, select: <MB1> OK

For the URISE data set, confirm you are working in a Project called “Servilleta”. If you see an
unfamiliar username (=gllore), this username should be replaced with your own.
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In the top left menu, select <MB1> Tools->Project

SeismicUnixGui V0.87.1 N @ &

Tools X Help

Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath

Run cirlstrip Al segyclean addrvi3d Al suvcat
data_in 4 segyhdrmod cellauto £
save M1 - segyhdrs S 7

transform  well
dctcomp Al
suamp
succepstrum | /

Parameter Names

Values

HOME [l momelgllore/ Y
PROJECT_HOME [Tl /homefgliore/Servilleta
site [l loma_blanca
spare_dir B
date [l 053018
component EI H
line i
subUser [l gliore
geomaps Mo
geopsy Ol ves
gmt B e
grass Mo
matlab Ol ves
mmodpg W yes
r Ol ves
i

Figure 2: SeismicUnixGui main screen with Tools->Project selected and showing parameters and
their values.

In the main window of the SeismicUnixGui you should see the previous changes you made to
the same parameter values. The figure above (Figure 2) shows a consistent use of the username
(“gllore”) If, however, you have not made the proper changes, you are free to do it within this
window. Then, you do the following:

In the top left menu:
<MB1> Save, followed by:

<MB1> Run

2.2 Open a pre-existing project

The following instruction starts the program, and opens the pane of the Project Selector
window (Figure 3):

% SeismicUnixGui
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Projeckt Selector - X

Create New project or select an old one; then click [OK], (project_selector_message=2)

archive - Mhome/gllore/archive I
Servilleta El /home/gllore/Servilleta
: ]
|
|
|
|
|
|
|
|
|
|
|
|
L /

Figure 3: Project selection should have ONLY one green button when selected
If the project of interest (in this case Servilleta) is selected (square button is green):

Select: <MB1> OK

2.3 Running your first flow

Assemble a sequence of modules to carry out a processing procedure. Choose one of four
differently colored flow windows (grey, pink, green and blue) in which to place your sequence.
The colored window appear on the right-hand side of the main window.

A module, with a specific functionality, is selected by clicking on its name found within one of
the categories on the left-hand side of the main window. There are 17 different categories that
group over 300 programs.

The module name must be transferred to the list on the right by clicking one of the four
different colored flow arrows, just to the right of the word “Flow”.

A final assembled flow must first be saved to a file before it is executed (File->SaveAs).
Thereafter, all executions require that the flow be first saved before running.
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In a simple sequence of modules, data are usually read in first, the data are modified and the
result is placed into another file or displayed to the screen using an imaging module (e.g.,

SeismicUnixGui V0.87.2 - O
Tools ¥ He
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run ctristrip segyclean addrvi3d suflip
data_in segyhdrmod cellauto sugain
Save segyhdrs sugprib
transform well
dctcomp
suamp
succepstrum
-
Parameter Names Values
base_file_name [l 1_clean L
suffix_type | dataflr_l _
supswigp evince
data_out

Figure 4: Main SeismicUnixGui window showing two flows to generate (1.pswigp.pl) and view a
postscript plot (2.view_psuwigp.pl)

suximage, suxwigb) or they can be saved as a postscript file and viewed with a free postscript
viewer such as evince (Figure 4) as follows:

To create the left flow (grey box) in Figure 4, select the following named modules:
data_in (under the data category list of programs)
supswigp (under the plot category list of programs)

data_out (under the data category list of programs)

(Each time you select a specific module (<MB1> ), its parameter names and some values will
immediately appear in the center of the GUL.)

Transfer the selected program into one of the four colored flow boxes:
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<MB1> Flow-+-> 1 (grey) or 2 (pink) or 3 (green) or 4 (blue)

You should be able to see the name of the program that you just selected move over to a
colored box on the right-hand side of the window.

You are required to select a Value for base_file_name (= “file name”).
To do so, move your cursor into the corresponding column to the right of base_file_name.

A click of the right-mouse-button (<MB3>) will automatically open a second window from
which you can select a file, e.g. “1.su”.

Before you can run the program you have built, it must be saved:

For SeismicUnixGui GUI

<MB 1> File/SaveAs

Save the resultant perl script file as, e.g.,

“1.pswigp.pl”

Then, click as follows to execute Perl and Shell script flows generated by SeismicUnixGui
Tool: <MB 1> Run

To view the resultant postscript file, you can build the flow from scratch or directly load an
existing version into the GUI window: 2.view_pswigp.pl.

<MB 1> Flow-> Open

and select 2.view_pswigp.pl. Press OK:

<MB 1> OK

Then, save and execute this newly loaded file:
<MB 1> Save

<MB 1> Run
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1.ps 53.8% -

20 40 60

g

0.5-%

1.04

PR L i

1.54

Figure 5. Postscript plot viewed using the GUI

2.3.1 Perl and Shell script flows generated by SeismicUnixGui

Alternatively, as for all flows generated by SeismicUnixGui, you may run this instruction from
the command line, in most cases, in the directory where the perl flows are kept (see 1.4.2):

% /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/perl 2.view_pswigp.p!

If you are already located in the proper directory it is sufficient to only enter the following:

% perl 2.view_pswigp.p!

Page 15



SeismicUnixGui Tutorial 0.87.3 Page 16

Another option is to run the bash script that appears in the window whenever the Run
instruction is clicked by the mouse. This command can be captured and pasted into the command
line using the Mouse (copy and paste).

A third option, also using a command-line instruction, is to directly plot the postscript file
using a postscript viewer such as evince:

% evince /home/user/Servilleta/seismics/images/ps/loma_blanca//053018/H/1/user/junk.ps &

(Note that 1.pswigp.pl is run first and 1.view_pswigp.pl second)
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2.3.2 Access to Documentation
Select <MB3> over the name of any program:

Tkpod: /usr/local/pl/L_SU/sunix/shapeNcut/suwind.pm

Page 17

File View Search History Section

Hel

SEISMIC UNIX NOTES

SUWIND - window traces by key word
suwind <stdin >stdout [options]

Required Parameters:
nocne

Cptional Parameters:

verbose=0 =1 for werbose

key=tracl Key header word to window on (see segy.h)

min=LONG_MIN min value of key header word to pass

max=LONG_MAX max value of key header word to pass

abs=0 =1 to take absclute value of key header word

j=1 Pass every j-th trace

s=0 ... based at 5 (if ((key - s)%]j) == 0)

skip=0 skip the initial N traces

count=ULONG_MAX ... up to count traces

reject=ncne Skip traces with specified key wvalues

accept=ncne Pass traces with specified key values (see notes)
processing, but do no window the data

ordered=0 =1 if traces sorted in increasing keyword wvalue

=-1 if traces are sorted in a decreasing order

Cptions for wvertical windowing (time gating):

dt=tr.dt (from header) time sampling interval (sec) {(seismic data)
=tr.dl (nonseismic)

fl=tr.delrt (from header) first sample (seismic data)
=tr.fl (nonseismic)

tmin=0.0 min time to pass

tmax=(from header) max time to pass

itmin=0 min time sample to pass

itmax=(from header) max time sample to pass

nt=itmax-itmin+l number of time samples to pass

Notes:

On large data sets, the count parameter should be set if

possible. Otherwise, every trace in the data set will be

examined. However, the count parameter overrides the accept
parameter, so you can't specify count if you want true
unconditional acceptance.

The skip= option allows the user to skip over traces, which helps
for selecting traces far from the keginning of the dataset.
Caveat: skip only works with disk input.

The ordered= option will speed up the process if the data are
sorted in according to the key.

The accept option is a kit strange—-it does NOT mean accept ONLY
the traces on the accept list! It means accept these traces,

Figure 6. Conventional Seismic Unix documentation for the module: suwind
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3 Simple Processing Flow: URISE Data Set, Socorro
New Mexico

Each year the Earthscope Consortium in Seismology holds an orientation week as part of an
undergraduate research internship experience (URISE). As part of this week of training, in the
town of Socorro, New Mexico on May 30 of 2018, the students collected an active-source seismic
data set, which we process using Seismic Unix.

3.1 Processing steps

The following outline is taken from a called notes.pl. This files exists in the perl flow directory
(1.4.2) of the Servilleta project. To get there, change to the following directory:

% cd /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user
To see the marked-up contents of the perl file:

% perldoc notes.pl

LOMA BLANCA

URISE 2018 survey May 30 2018

on S bank of Rio Salado

along same line as pseudo-walkaway taken on 032618
shoot-through

Acquisition parameters

Date 053018
Sample rate 1000 S/s
delrt -11ms

rec.length 2s
num tracr 64
Live channels 1-64

Channel 1 closest to recorder-- toward SE
Channel 64 farthest from recorder-- toward NW
geophones: Sercel L-28-3D, 4.5 Hz, 3 components
geophone spacing: 1m

line orientation: NW-SE later shots more toward NW
Number of Geophones 60
Shotpoint Spacing 1m
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GPS is available (etrex garmin 10 m)
(sx-m) NOMINAL offset-m ACTUAL (m)

Raw SP 1 0 1-60 0.5-59.5
Raw SP 2 1 0-59 -0.5-58.5
Raw SP 3 2 -1-58 -1.5-57.5
Raw SP 4 3 -2-57 -2.5-56.5
Raw SP 60 59 -58-1 -58.5-0.5
Striker plate I-beam
Hammer 10 Ib sledge
No. blows 3 per side (vertically stacked)

Noise sources: 5 - 10 mph from SE

I-25 to E

Page 19

Table 3. Nominal acquisition parameters taken from the file notes.pl

3.1.1 STEP 1. File format conversion

<MB 1> Tools:->Seg2su

(from GUI)

Purpose: Convert data in Seg2 to Seismic Unix (su) format

Input: 1 to 121.dat in folder:

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/seg2/user/

Output:1to 121 clean.su in folder:

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/

Default configuration file:

/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Seg2su.config

Equivalent command-line instruction if file Seg2su.config has been created.

% Seg2su

Note 1: This Tool-based instruction will work from any directory, as long as the configuration
file has been created via the GUI. Sseg2su also removes some unwanted information from the

headers of the files.

Note 2: This Tool requires that you have SioSeis installed. In case you do not want to install
SioSeis, a set of converted files are already converted for immediate use.
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Note 3: A Third-Party software (seg2segy) is available under Seismic Unix but currently does
not handle directory paths preceding a file name.

# h
SeismicUnixGui V0.87.1 = & &

Tools X Help

Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath

ctristrip segyclean addrvi3d suflip
Run K (= (= = B =
data_in £ segyhdrmod cellauto 4 sugain
Save |1 - segyhdrs 4 R—17= sugprfb £

transform well

dctcomp A
suamp
succepstrum |/

-y }(
Parameter Names Values
number_of files EI 121
first_file_number !

(] =

4

Figure 7 View of Tool Sseg2su parameters. Note that the file names comprise a
numerical sequence starting at 1 and ending at 120; a total of 121 files.

3.1.1.1 Visually inspect output file
<MB 1> Flow->Open
Select file: 1A.view_sp_clean.pl (from GUI)
Purpose: Quality control of STEP 1
Input: 1_clean.su, found in folder:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user
Equivalent command-line instruction:

% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/1A_view_sp_clean.pl
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Output: image (Figure 8)

1_clean.su B & & |

raw data

Figure 8. Screen display of seismic shotpoint gather 1 after conversion from a SEG2-
formatted file and header cleaning.
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SeismicUnixGui V0.87.2 - o
Tools ¥ He
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run ciristrip segyclean addrvi3d suflip
data_in segyhdrmod cellauto sugain
Save segyhdrs sugprib
transform well
dctcomp
suamp
succepstrum
]
Parameter Names Values
base file name [l 1_clean !
suffix_type El|p5| ‘ data_in data_in |
supswigp evince
data_out

Figure 9. View of suximage parameters, second item in flow contained within file:
1A.view_sp_clean.pl.

3.1.2 STEP 2. Concatenation of seismic files
<MB 1> Tools:->Sucat (from GUI)
Purpose: Combine individual files into a single file
Input: 1_clean.su to 120_clean.su, found in folder:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user

Output:/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user
/1_120 _clean.su

Default configuration file:

/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config
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Equivalent command-line instruction, if file Sucat.config has been created:

% Sucat
Note: For convenience, a copy the Sucat.config file is saved as:
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config_1
-
SeismicUnixGui V0.87.1 - 0
Tools X H
Flow data dawm plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run ctrlstrip A segyclean Al addrvi3d A suflip A
data_in £ segyhdrmod cellauto / sugain
Save (R 1= segyhdrs V| | — sugprib |
transform well
dctcomp A
suamp
succepstrum | /
Parameter Names Values
first_file_number_in o Y
last_file_number_in EI 120
number_of_files_in EI 121
input_suffix Ol su
input_name_prefix B
input_name_extension EI _clean
list B
output_file_name [l 1_120_clean
alternative_inbound_directory -
alternative_outbound_directory -

Figure 10 View of Tool Sucat parameters.

3.1.2.1 View concatenated data
<MB 1> Flow->Open
Select file: 1B.view_All_raw_data.pl (from GUI)
Purpose: View and verify combined data set for only the first second of data

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/1_120_clean.su

Output: images (Figures 11 and 12)
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Raw field data: 1 to 120_clean.su

4000

Figure 11. View of 120 shotpoint gathers from a single file (1_120_clean.su). For inset
see Figure 12.

Raw field data: 1 to 120_clean.su ‘

0,2

0.4
0,1

0.6

2

Figure 12. Close-up of field shot gathers, from Figure 11; traces: 2800 fil
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SeismicUnixGui V0.87.1 - a
Tools X He
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run  CUistip |§ segyclean ’g addrvi3d F suflip ’g
data_in Z segyhdrmod cellauto | sugain
Save I 1 = segyhdrs ] S J— sugprfb 4
transform well
dctcomp
suamp B
succepstrum E
=
Parameter Names Values
count ]
itmax | ] data_in
itmin | ] J
i - suximage
max [ ]
min | ]
nt B
ordered [ ]
reject | ]
s -
setheaderword|key [ ]
skip | ]
tmin m [
tmax i
verbose | ]
4

Figure 13. View of suwind parameters (second program in the flow) to select only the
first second of data (tmin=0 and tmax=1).

Equivalent command-line instruction:
% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/1B_view_All_raw_data.pl
SeismicUnixGui: Figure 12
3.1.3 STEP 3. Separation of shear-wave shot gathers by strike polarity
3.1.3.1 Concatenate files belonging to blows hit from NE
<MB 1> Tools->Sucat
Purpose: Concatenate a set of files

Input: Use a list of containing file names of shot gathers collected while striking the I1-beam
shear plate from the NE, i.e.
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/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/txt/user/cat_hit_fromNE.tx

Output:

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromNE.su

Default configuration file:

/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config

Equivalent command-line instruction, if file Sucat.config has been created:

% Sucat

Note: For convenience, a copy the Sucat.config file is saved as:

/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config_2

Tools ¥

Run  CUistip |§ segyclean ’;

data_in £ segyhdrmod
| — segyhdrs Vi
transform  well

dctcomp A
suamp
succepstrum | /

Parameter Names
first_file_number_in
last_file_number_in
number_of_files_in

input_suffix
input_name_prefix
input_name_extension
list
output_file_name
alternative_inbound_directory
alternative_outbound_directory

cat_hit_fromNE.txt
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addrvi3d suflip
cellauto |§/ sugain
R_—_—1= sugprib
Values

[ |

[ |

[ |

[ |

[ |

||

W cat_hit_fromNE

[Tl hit_fromNE su

[ |

[

;

Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath

[I—

4

Figure 14. View of Sucat parameters for concatenating a set of files listed in file:



SeismicUnixGui Tutorial 0.87.3 Page 27

3.1.3.2 View all concatenated data belonging to blows hit from NE

SP gather raw, cleaned data: hits from NE -

1800 1800 2000 2200 3200 3400

Eicuira 1K VVioaw nf AN chatnnint aatharc fram a cinacla fila [hit framNIF cii el

[ SeismicUnixGui V0.87.1 - o X \
Tools ¥ suximage Help
Flow data datum plot fiter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
R CHistip ’g segyclean [\ addrvi3d ’g suflip Al

data_in ] segyhdrmod cellauto ] sugain
LT — segyhdrs |/ | S — sugprfb /
transform well
dctcomp
suamp
succepstrum |/
Flow +> 2. -+>[3. 4> 4 +> IIII
Parameter Names Values
abscliplclip o [y 24 tTOMNE.
balance B dataiin
hiclip|welip | suwind
locliplbclip ] suimage |
blank B
blockinterp B
bperc B
cmap [l hsvo
curve B
curvecolor B
curvefile B
curvewidth B
dtjlt_sld1 |
y_tick_increment/d1num B
dxld? 10

Figure 16 View of parameters, used in suximage, the third program in the flow of file:
2A.view_hit_fromNE.pl

Page 27



SeismicUnixGui Tutorial 0.87.3 Page 28

<MB 1> Flow->Open
Select file: 2A.view_hit_fromNE.pl (from GUI)
Purpose: View combined data set with the same strike polarity (from the NE)

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromNE.su

Output: image (Figure 15)
3.1.3.3 View details of concatenated data belonging to blows from NE
<MB 1> Flow->Open
Select file: 2AA.view_hit_fromNE.pl (from GUI)
Purpose: View close-up three SP gathers of previous combined data set

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromNE.su

Output: image (Figure 17)

SP gather raw, cleaned data: hits from NE, shotpoint numbers 30, 31, 32

Figure 17. Raw SP gathers produced by hitting source plate from NE at SP 30, 31 and
32 where fldr= 59, 61 and 63. Trace numbers: 1857-1920 1921-1984 1985-2048

3.1.3.4 Concatenate files belonging to blows hit from SW
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<MB 1> Tools->Sucat
Purpose: Concatenate a set of files

Input: Use a list of containing file names of shot gathers collected while striking the I-beam
shear plate from the sSw,
i.e.,/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/txt/user/cat_hit_fromSW.tx
t

Output:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromSW.su
Default configuration file:
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config
Equivalent command-line instruction, if file Sucat.config has been created:

% Sucat

SeismicUnixGui V0.87.1 B =

Tools ¥ He

Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeMcut shell statsMath

ctrlstrip segyclean addrvi3d sumix
Run B = = =
data_in 7 segyhdrmod cellauto £ suop =

save |FI____ 1 = segyhdrs £ | P suop2 4

transform  well

dctcomp &
suamp ’S
succepstrum | /

Parameter Names Values
first_file_number_in
last_file_number_in
number_of_files_in

input_suffix
input_name_prefix
input_name_extension
list
output_file_name
alternative_inbound_directory
alternative_outbound_directory

I =

cat_hit_fromSW
hit_fromSW

AR

£

Figure 18. View of Sucat parameters for concatenating a set of files listed in file:
cat_hit_fromSW.txt
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Note: For convenience, a copy the Sucat.config file is saved as:

/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config_3

3.1.3.5 View concatenated data
<MB 1> Flow->Open
Select file: 2B.view_hit_fromSW.pl (from GUI)
Purpose: View combined data set with the same strike polarity (from the SW)

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromSW.su

Output: image (Figure 19)

SP data: hits from sW -

1800

[ SeismicUnixGui V0.87.1 - B x ]
Tools X Help
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run ctristrip segyclean Ay addrvi3d |§ suflip ’;

data_in segyhdrmod cellauto 4 sugain
Save I:l_l = segyhdrs v | |:_| P sugprfb Vi
transform  well
dctcomp
suamp ’;
succepstrum | /

-¥AX

Parameter Names Values
absclip|clip
balance
hiclip|wclip
loclip|bclip
blank
blockinterp
bperc
cmap
curve
curvecolor
curvefile
curvewidth
drjdt_s|d1
y_tick_increment|d1num
dx|d2
x_fick_increment|d2num
first_time_sample_value|fL

[

data_in
suwind

g

B
o

o
(=]
a
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3.1.3.6 View details of concatenated data
<MB 1> Flow->Open

Select file: 2C.view_hit_fromSW.pl (from GUI)

Purpose: View close-up three SP gathers of previous combined data set

Input
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromSW.su

Output: image (Figure 21)
Equivalent command-line instruction:

% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/2C.view_hit_fromSW.pl

SP data: hits from SW, shotpoint numbers 30, 31 32 = &

Figure 21. Raw SP gathers produced by hitting source plate from SW at SP 30, 31 and
32 where fldr= 60, 62 and 64. Trace numbers: 1857-1920, 1921-1984, 1985-2048

3.1.4 STEP 4. Subtraction of opposite-polarity stacks
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<MB 1> Flow->Open
Select file: 3A.sudiff.pl (from GUI)
Purpose: Enhance SH wave arrivals and remove potential S-to-P converted modes

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/hit_fromNE.su and
hit_fromSW.su

Output:/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH.su

Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/3A.sudiff.pl

SeismicUnixGui V0.87.1 - o
Tools ¥ Help
Flow data datum plot filter header inversion migration model NMO_Vel_Stk par picks shapeNcut shell statsMath
Run ctrlstrip Al segyclean A addrvi3d Al suflip Al
data in £ segyhdrmod cellauto £ sugain
Save =1 - segyhdrs Z | J— sugprib Z
transform  well
dctcomp Al
suamp
succepstrum | /
=Y A
Parameter Names Values
base_file_name W AI_SH By
suffix_type lsu J suop2

£

Figure 22. Output from subtracting stacks is sent to file All_SH.su (file-type =“su”).

3.1.4.1 View and confirm quality of concatenated data

<MB 1> Flow->Open
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Select file: 3B.view_All_SH.pl (from GUI)

Purpose: View close-up of all SP gathers of previous combined data set

Input /home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH.su

Output: image (Figure 23)

SP data: Sh data differenced - o x

Figure 23. SP gathers after differencing gathers with opposing data polarities

Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/3B.view_All_SH.pl

3.1.5 STEP 5. Change of header geometries to prepare the data for additional
processing

<MB 1> Flow->Open
Select file: 4A.sx_gx_header.pl (from GUI)

Purpose: Build the following header values: sx (shotpoint x-value location) and gx (geophone
x-value location

Input /home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH.su
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Output:/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geo
ml.su

Equivalent command-line instruction:

% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/4A.sx_gx_header.pl

SeismicUnixGui V0.87.1 — o x

Tools X e

Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath

Run ctristrip A segyclean Al addrvi3d Al suflip A
data_in £ segyhdrmod cellauto £ sugain
Save I 1 - segyhdrs £ | J— =} sugprfb £

transform well

dctcomp A
suamp
succepstrum | /

— YA
Parameter Names Values
first_valuela OHo11 Y g
gather_size|] [Cl[60.6060 | | Gatein
header_bias|d EI 0,00 suw!nd
headerwords|name|key EI SX,gx.ep ELIE
intra_gather_inc|b CHolo
inter_gather_inc|c OH101 Ll
infile | ]
£

Figure 24. Parameter values for sushw to build and load geometry values into the
header

3.1.6 STEP 6. Modification of Header files--offsets
<MB 1> Flow->Open
Select file: 4B.set_offset.pl (from GUI)
Purpose:
Calculate offsets in the header:

offfset = shotpoint poisition (sx) - geophone position (gx). We use the convention that
geophones to the right of the shotpoint are negative and geophones located to the left of the
shotpoint have positive offset values.
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Input
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom1.su

Output:/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geo
m2.su

Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/4B.set_offset.pl

SeismicUnixGui V0.87.1 - o X
Tools ¥ el
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
ctristrip segyclean addrvi3d suflip
Run . .
data_in segyhdrmod cellauto sugain
Save segyhdrs sugprfb
transform  well
dctcomp
suamp
succepstrum
-V AX
Parameter Names Values
add_to_allla oo L
multiply_hdrl_by|b i data_in
multiply_hdr2_bylc o1
divide_all_by|d O Ll
hdrl_exponentje EI 1
hdr2_exponent|f ol:
result_header|key1 W offset
first_header|key?2 [ ox
second_header|key3 Ol sx

Figure 25. Parameter values for offset, gx, and sx, used to calculate offsets in the headers

3.1.6.1 Numerical verification of offset calculations
Confirm the result by examining the new values for the offset:
% cd /home/user/Servilleta/seismics/data/loma_blanca//053018/H/1/su/user

And then when you are in the correct data directory:
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% suxedit All_SH_geom?2.su

Automatically, user is placed at the end of the file, at trace number = 3600, and see the
following:

tracr=60 fldr=119 tracf=60 ep=60 trid=1 offset=-1
sx=59 gx=60 ns=1001 dt=1000 year=2018 day=151

hour=18 minute=32 sec=1

3.1.6.2 Graphical verification of offset calculations
<MB 1> Flow->Open
Select file: 4C.view_header_geom.pl (from GUI)
Purpose:
Plot the new header parameters

Input
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom2.su

Output: Plot in window (Figure 26 )

shotpoint versus offset (m) -
hhotpoint (horizontal axis) - offsst (uertical axic)

Figure 26. Plotted header values of sx (horizontal axis) versus offset display (vertical axis) a
geometric pattern that reflects the regular acquisition geometry used in the experiment. There is
one red filled circle for each trace in the data set (3600 points). Our convention results in
negative offset values represent geophones that lie north of the shotpoint location (sx).
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Equivalent command-line instruction:

% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/4C.view_header_geom.p/

3.1.7 STEP 7. Creation of CDP’s/CMP’s

<MB 1> Flow->Open

Select file: 5A.make_cmp.pl (from GUI)
SeismicUnixGui V0.87.1 & & &
Tools ¥ ely
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
ctristrip segyclean addrvi3d suflip
Run h =] =] =] ) =]
data_in £ segyhdrmod cellauto £ sugain
Save 1~ segyhdrs £ | — sugprfb £
transform well
dctcomp A
suamp
succepsirum | /
- VAR
Parameter Names Values
add_to_allla |0 | §
multiply_hdrL_by|b O: data_in
multiply_hdr2_by|c Ol
divide_all_by]d = P TR i
hdrl_exponentle Ol
hdr2_exponent|f Ol
result_header|keyl I:I cdp
first_header|key2 [l ox
second_header|key3 Ol sx
/

Figure 27. Values of arithmetic operators (6 first lines) used to calculate cdp values from header
parameters gx (geophone location) and sx (shotpoint location). Results are saved into the headers of
an output file (All_SH_geom3.su).

Purpose: Calculate cmp/cdp values and place them in the corresponding data header (“cdp”)

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom2.su
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Output:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom3.su

Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/5A.make_cmp.pl

3.1.7.1 Numerical verification of cmp/cdp calculations
Confirm the result by examining the new values for the “cdp” header parameter:
% cd /home/user/Servilleta/seismics/data/loma_blanca//053018/H/1/su/user/
And then when you are in the correct data directory:
% suxedit All_SH_geom3.su

Automatically, you will be placed at the end of the file, at trace number = 3600, and see the
following:

tracr=60 fldr=119 tracf=60 ep=60 cdp=60 trid=1
offset=-1 sx=59 gx=60 ns=1001 dt=1000 year=2018

day=151 hour=18 minute=32 sec=1

3.1.7.2 Graphical verification of cmp/cdp calculations
<MB 1> Flow->Open
Select file: 5B.view_cmp_hdr.pl (from GUI)

Purpose:

Display plot of the newly estimated header parameter “cdp” versus offset.

Input
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom3.su

Output: Plot in window (Figure 28)

Equivalent command-line instruction:
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% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/5B.view_cmp_hdr.pl
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SeismicUnixGui V0.87.1 ¥ O €
Tools ¥ el
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run ctristrip Al segyclean Al addrvi3d A suflip Ay
data_in i segyhdrmod cellauto & sugain
Save [<I____1 = segyhdrs v | — = sugprfb vl
transform well
dctcomp Al
suamp
succepstrum |/
- AN
Parameter Names Values
key [l offset.cdp
output EI binary data_in data_in
verbose EI 1 suchw
data_out xgraph
4

Figure 28. Values used by sugethw to help display offset and cdp (Figure X).

o ST _— Figure 29. Plotted header

values of offset (horizontal
axis) versus cmp/cdp display
(vertical axis) a geometric
pattern that reflects the
regular acquisition geometry
used in the experiment.
There is one red “x” for

each calculated “cdp” value
in the data set (3600
points). Our convention
- results in negative offset

values represent
geophones that lie north of
the shotpoint locations.
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3.1.8 STEP 8. Selection of top-mute values to suppress Love wave noise.
3.1.8.1 Interactive picking of time-distance pairs for top muting
<MB 1> Tools-> iTopMute

Purpose: To move through between the 7™ and 60™" shotpoint gather (segy header
keyword="ep”) interactively picking vertices of a polygon ( x dimension, and time dimension).
These value pairs are saved as text files and serve to identify zones to be zeroed out in the
subsequent step.

We recommend that one the first attempt at this tutorial, the user skip sections 3.1.8.1 and
3.1.8.2 and go directly to step 3.1.8.3. For convenience, a copy of files that result from step
3.1.8.1 are kept in the folder:

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/txt/user/itop_mut_par_BA
CKur/

Step 3.1.8.1 uses the following input file:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom3.su

Output: Saved files containing x-t pairs in folder:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/txt/user/

Default configuration file:
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/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/iTopMute.config

max_amplitude

SeismicUnixGui V0.87.1 S & €
Tools ¥ Help
Flow data datum plot filter header inversion migration model NMO_ Vel Stk par picks shapeMcut shell statsMath
ctristrip ’K segyclean ’X addrvi3d |K suflip ’K
Run . = = = ) =
data_in £ segyhdrmod cellauto i sugain
Save I I - segyhdrs V| | PO sugprib 4
transform well
dctcomp
suamp B
succepstrum ’K/
Parameter Names Values
base file_name [l All_SH_geom3 [N
gather_header EI ep
offset_type W rracr J
first_gather EI 7
gather_inc Ell
last_gather 60
freq W 0.3.150,200
gather_type lsp
min_amplitude s

M |

Z

Figure 30. Display of parameters used by iTopMute. Remember to click: Save (<MB1>) and Run

(<MB1>)

Page 42



SeismicUnixGui Tutorial 0.87.3 Page 43

Interactive Top Mute - O

. CALC ., NEXT 4 PICK .. Saveand Continue ., EXIT

Figure 31 Panels
display two versions
of the same
shotpoint gather;
number 7. Top menu
selections allow
review (“Calc”) and
change (“pick”) of
mute pairs before
proceeding to the
next shotpoint
gather. Instructions
for picking appear
separately in the
command window.

LT -

Interactive Top Mute - O x

4 CALC ., NEXT ., PICK ., SaveandContinue ., EXIT

:i: ”JJ!““!!!L!!JJL JJ“‘M"‘“
i %@.“?

Figure 32 Panels
R display two versions
of the same
shotpoint gather,
number 7  after
application of the
mute (not that the
upper triangular
areas have much
lower noise and that
earlier portions of
the Love wave train
has been removed.

|
o

l((t !

rurTs . Vs
A11_5H_geond £=0,3,150,200 A11_SH_geond £=0,3,150,200
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Equivalent command-line instruction, if file iTopMute.config has been created:

% iTopMute

3.1.8.2 Concatenation of text files containing top-mute picked pairs
<MB 1> Tools->Sucat

Purpose: Concatenate and reformat files containing top-mute picks from individual shot

gathers, selected in prior step into a single file .

Input: Uses a list of containing file names of top-mute pair picks from individual shot gathers,

i.e., /home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/txt/user/itop_mute_list.txt

Output: Single, collated text file containing picked pairs from all shotgathers, i.e.,

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/itop_mute_all.txt

SeismicUnixGui V0.87.1 - O
Tools X He
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Ry Ctistip |§ segyclean ’g addrvi3d ’; sufiip ’g
data_in ] segyhdrmod cellauto ] sugain
= [o— | segyhdrs 7 | = — sugprfb v

transform well
dctcomp A
suamp
succepstrum | /

Parameter Names Values
first_file_number_in
last_file_number_in
number_of_files_in

input_suffix
input_name_prefix
input_name_extension
list
output_file_name
alternative_inbound_directory
alternative_outbound_directory

[

itop_mute_list
itop_mute_all

EECCENEEEE

4

Figure 33. Display of parameters used by Sucat to concatenate individual files generated during
interactive picking of itop-mute pairs. Remember to click: Save (<MB1>) and Run (<MB1>)
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Default configuration file:
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config
Equivalent command-line instruction, if file Sucat.config has been created:

% Sucat

Note: For convenience, a copy of the Sucat.config file created in this step is saved as
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/Sucat.config_4

3.1.8.3 Application of top-mute picked pairs
<MB 1> Flow->Open
Select file: 5C.sumute.pl (from GUI)

Purpose: Remove Love wave train by applying picked top-mute pairs.

SeismicUnixGui V0.87.1 - O

Tools X He

Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath

ctristrip segyclean addrvi3d sumix
Run B = = =
data_in £ segyhdrmod cellauto Z suop |
Save I:I_l - segyhdrs V| }:i_| = suop?2 ']

transform well

dctcomp A
suamp ’j
succepstrum | /

Parameter Names Values
gather_type [Her
header_word_mute|hmute -
linvel B
multi_gather_par_file itop_mute_all
multi_gather_su_file [l All_SH_geom3
nmute
ntaper
offset_word|key
par_file|par
tfile
tm0
tmute
wiile
twindow
type|mode
xfile
xmute /

Figure 34. Display of parameters used by sumute to apply interactively picked top-mute, x-time
pairs.
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=
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a
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/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/txt/user/itop_mute_all.txt

applied

to

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom3.su)

Output:

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/All_SH_geom3_mute.su

Note: It is important to use the same keyword (e.g., “tracr”) as was used during the picking

of muting pairs.in Tools-> iTopMute.

Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/5C.sumute.pl

3.1.8.4 View sub-portion of “top-muted”data

<MB 1> Flow->Open

r—

data_in

suximage

SeismicUnixGui V0.87.1
Tools X
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run  Cuistrip ’; segyclean ’g addrvi3d ’; suvcat ’K
data_in i segyhdrmod cellauto i suwind
R — segyhdrs |/ | p— 7
transform  well
detcomp A
suamp
succepstrum ’j/
Parameter Names Values
abs B [N
accept - sumute
accept_only_list name B data_out
count B
itmax B
itmin B
j [ |
max =0
min =0
nt B
ordered [ ]
reject ||
s ]
setheaderword]key CHep
skip ||
tmin ||
ln:|a.x ! 4

Figure 35. Display of parameters used to display a subsample of the complete data set, i.e. only

shotpoint gathers (ép”) numbers 20 through 30 inclusively are selected.
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Select file: 5D.view_muted_data.pl (from GUI)

Purpose: Graphical display of a subset of previous data with its upper sections muted.

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom3_mute.s

u

Output: Image (Figure 36)

Mute applied to All_SH_geom3_mute.su B & & |

100 200 300 400 500 600

0,2

0.4

0.6

0.8

TWTT (s)

ep 20 to 30

Figure 36. Display of muted SP gathers, where ep values range from 20 -30 (right).

Equivalent command-line instruction:

% perl
/home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/5DD.view_muted_data.pl
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3.1.9 STEP 9. Preparation and creation of a preliminary stacked section

3.1.9.1 Sorting data as a function of cdp/cmp and offset

<MB 1> Flow->Open
Select file: 6A.sort_cdp.pl (from GUI)

Purpose: Later steps such as normal moveout requires the data to be rearranged. The
following sorting could also be combined into a single flow as part of the following steps.

Input
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_geom3_mute

Output:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_cdp_offset_sor

SeismicUnixGui V0.87.1

a x
Tools ¥ Help
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
Run ctristrip segyclean addrvi3d suvcat
data_in segyhdrmod cellauto suwind
Save segyhdrs
transform well
dctcomp
suamp
succepstrum
-V AX
Parameter Names Values
header_word [l [cdp.ofisel \
data_in data_in
suximage
data out

Figure 37. Display of parameters used by susort. Remember to click: Save (<MB1>) and Run
(<MB1>)

ted.su
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Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/6A.sort_cdp.pl

3.1.9.2 View data sorted into cdp/cmp gathers
<MB 1> Flow->Open
Select file: 6B.view_sort_cdp.pl (from GUI)

Purpose: Visually inspect how the raw shotpoint gather data has been rearranged into
cdp/cmp gathers

SeismicUnixGui V0.87.1 - o X
Tools X He
Flow data datum plot filter header inversion migration model NMO_Vel Stk par picks shapeNcut shell statsMath
ctristrip segyclean addrvi3d suflip
Run . )
data_in segyhdrmod cellauto sugain
Save segyhdrs sugprfb
transform  well
dctcomp
suamp
succepstrum
-V A}
Parameter Names Values
base_file_name [Tl ANl_SH_cdp_offset_sorted 3
suffix_type Ol su data_in g |
susort suximage
data_out

Figure 38. Display of parameters used to display all available field data rearranged into common
midpoint/common depth point gathers.

Input:

/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_cdp_offset_sor
ted.su
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Output: Image (Figure 39)
Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/

All_SH_cdp_offset_sorted.su (also muted) -

1400 1600 1800 2000

unit

Figure 39. Display of CMP/CDP gathers. Fold increases linearly from edges toward the
middle.

3.1.9.3 View of shotpoint gathers after normal moveout
<MB 1> Flow->Open

Select file: 7ZA.sunmo.pl (from GUI)

All_SH_geom3_mute.su Velocity of NMO = 250 m/s - o

1400 1600 1800 2000 2200

1
TTT (s)

suxinace

Figure 40. Display of CMP/CDP gathers corrected for normal moveout (Figure 39).
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Purpose: Visually inspect effect of using moveout velocity values of 250 m/s and 300 m/s at
two-way traveltimes of 0 and 1s, respectively. These values are preliminary for illustrative
purposes. The Tool iVA can help determine velocity values interactively, but is not currently
described in this tutorial.

SeismicUnixGui V0.87.1 - 0
Tools X H
Flow data datum plot filter header inversion migration model NMO Vel Stk par picks shapeMcut shell statsMath
RUN ctristrip Al segyclean A addrvi3d A suvcat
data_in / segyhdrmod cellauto i suwind
—
Save R 1~ segyhdrs 4 | S — £
transform well
dctcomp A
suamp
succepstrum | /
1
Parameter Names Values
cdp [ |
invert - data_in
Imute - susort
smute B é
—_ - suximage
tnmo [Ho1
upward B
vnmo [l 250,300
voutfile B
4

Figure 41. Parameter values used to display all CDP gathers after the application of normal
moveout: velocity, time pairs = 250 m/s at 0 s and 300 m/s at 1 s of two-way traveltime.

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_cdp_offset_sor
tedXXX.su

Output: Image (Figure X)
Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/7A.sunmo.pl
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3.1.10 View of preliminary stacked profile

All_SH_geom3_mute.su Velocity of NMO = 250 m/s D @ &

1400 1600 1800 2000 2200

1
TWIT (s)
uxinace

Figure 42. Display of CMP/CDP gathers corrected for normal moveout (Figure X).

SeismicUnixGui V0.87.1 - 0
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—
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transform  well
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suamp
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Figure 43. Parameter values used to display all CDP gathers after the application of
normal moveout: velocity, time pairs = 250 m/s at 0 s and 300 m/s at 1 s of two-way

trauvaltimao
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<MB 1> Flow->Open
Select file: 8A.sustack_gain_filter.pl (from GUI)

Purpose: Create a seismic reflection image from the previous data using only a coarse
velocity-depth model.

Input:
/home/user/Sevilleta/seimics/data/loma_blanca//053018/H/1/su/user/All_SH_cdp_offset_sor
tedXXX.su

Output: Image (Figure 44)

Equivalent command-line instruction:

% perl /home/user/Servilleta/seismics/pl/loma_blanca/053018/H/1/user/7A.sunmo.pl

My first brute stack

distance (), from south (LEFT) to north (RIGHT)
2 ] 40 50 5

Figure 44. Image of stacked
seismic profile. Note an
interpreted strong reflective
boundary about 150 ms.
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