OPERATION AND REFERENCE MANUAL
FOR
GEOMETRICS SEISMOGRAPH MODELS
SMARTSEIS ST
GEODE

STRATAVISOR NZ
ES-3000

==>
S / f,;i' E Q
. )

Part # 28519-01
Rev. M
Software Version 9.30

() GEOMETRICS

Innovation - Experience - Results

2190 Fortune Drive
San Jose, CA 95131
Phone: 408.954.0522 « Fax: 408.954.0902 « EMAIL.: sales@geometrics.com
WWW.geometrics.com



mailto:sales@geometrics.com




PREFACE

About This Manual

Note: If you are an experienced practitioner, see the “Quickstart” manual (printed version
provided separately). It may be all you need to get going.

Geometrics manufactures four separate seismograph models designed primarily for refraction,
2D reflection, borehole, surface wave, and other engineering / shallow oil and gas surveys.
Although they are different physically and in the set of software features they offer, they all run
the same core software. There are seven different software “bundles” based on this core
software, each having its own collection of features but having more similarities than differences.
These are summarized in Table 1 on Page 6. This manual applies to all of them.

The manual is organized as follows:

e Section 1: System Overview

e Section 2: SCS Acquisition Control Software
e Appendix A: Setup Screens

e Appendix B: Hardware

e Appendix C: Wiring Diagrams

o Appendix D: Data Formats

e Appendix E: Specifications

Section 2, which covers the operating software in detail (called “SCS” for “Seismic Control
Software”), makes up the bulk of this manual. It is organized on a one-to-one basis with the
software menus. As such, there are five levels, as illustrated by the following example:
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Figure 1: Manual sections and how they relate to SCS software menu levels.
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Those menu items that are not standard (not part of the core SCS software) will be annotated,
indicating those bundles in which they are found. For instance, “Acquisition Filters” is
universal:

[ Geometrics Super Seis 05: NOT REGISTERED - [Spectra Window]

1 15urvey 2 Geom 3 Observer | 4 Acquisiion S File 6 Display 7 DoSurvey 8 Window 9 Answers 0 Print . System

1 Sample Interval/Record Length 51 0.25ms, RL 0,128s, Delay Os
2 Acquisition Filkers FILTER OUT, FILTER OUT

3 Correlation k QFF

4 Skack Ophions REPLACE OMLY
5 Specify Channels

& Preamp Gains ALL LW GAIN
7 Shack Polatity FOSITIVE

& Moise Suppression

The section heading therefore looks like the following:

2.4.2 AcCQUISITION FILTERS

Figure 2: Appearance of section heading for universal software features

By contrast, “Correlation” is a standard feature only on the StrataVisor and multiple-Geode
software (which operate under NZOS and MGOS, respectively; see Table 1, Page 6), and the
section heading would look like this:

2.4.3 CORRELATION (NZOS, MGOS)

Figure 3: Appearance of section heading for software features included only in certain bundles (in this
case, NZOS and MGOS).

Also, some features are not included in any of the software bundles and are available as options
for purchase:

2.11.3.1 RUNINSTRUMENT TESTS (OPTIONAL ADD-ON FEATURE)

Figure 4: Appearance of section heading for optional software features.
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In addition to menu items, the contents of a dialog box often depend on which software bundle

you have:
x
Mext File Murnber |1|:||:|1 ¥ Auto Save  Stack Limit |1
" Drata Type
{* SEG-2 ,‘,'f" SEG-_E'I;H"#’.F SEG-
— —
i [ Diive Switching Enabled Setup |
Fath |0:4Prudhoe_AET i
Select a path from list ar type in name to create a new folder
[ SavetoTape [ Disable Tape Drivers
MGOS
NZOS MNext Tape Mumnber 100
MMGOS
MNZOS
Mo tape dive available
k. I Cancel |

Figure 5: Annotated view of Storage Parameters dialog box identifying non-universal items and which

software bundles they come with.

For instance, selecting File >> Storage Parameters in MGOS, NZOS, MMGOS, or MNZOS
brings up the dialog box shown in Figure 5 above. If you are running STOS, the same dialog box

would look like the following:

Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



=
Mezt File Murnber |-| ¥ Auto Save  Stack Limit |-|

Data Type: SEG-2 Only

[+ SawvetoDisk

Drive I O - I Path  |D-\Prudhoe AF1 j

Select a path from list ar type in name ko create a new folder

F. I Cancel

Figure 6: Storage Parameters dialog box of STOS.

While having a hardcopy of this manual is handy, it is highly recommended that you keep the
digital version on the desktop of your controller PC. It is searchable and extensively cross-
referenced; all references to sections, pages, figures, tables, videos, and appendices are
hyperlinked (click on the actual number):

Section 3.6.1 15] |(Page gg t]

1 iz name Totd pod Ged s

I . N

To take full advantage of the audio and visual components, you will need Acrobat Reader
Version 9 or higher. It can be downloaded here:
http://www.adobe.com/products/acrobat/readstep2.html. Be sure to enable the navigation tool
buttons:

id @ 5 bl [155 /311 | @ @
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http://www.adobe.com/products/acrobat/readstep2.html

To do so, click on Tools >> Customize Toolbars:

ﬁ DZ_Manual_Rey_A.pdf - Adobe Reader

File Edit “iew Document | Tools Window Help

ErCIE e Y

Analysis 3

Customize Toolbars. .. .

Then check all of the buttons under Page Navigation Toolbar:

More Tools

=] Page Mavigation Toolbar
E First Page
[F4¢ Frevious Page

% Mext Page
E Lask Page

[ 11x

Fage Mumber
-i Previous View
-i Mexk Yiew

* only available when documenk rights are enabled.

(] 4 I Zancel

This manual accompanies software version 9.30. The most recent version of the software can be
found here: ftp://geom.geometrics.com/pub/seismic/Geode-NZ/. Manuals can always be found
here: ftp://geom.geometrics.com/pub/seismic/Manuals/. If you are asked for a password, please
contact seismicsales@geometrics.com.
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1. SYSTEM OVERVIEW

1.1 HARDWARE

Details of the Geode hardware can be found in Appendix B.1.

Details of the StrataVisor hardware can be found in Appendix B.2.

Details of the SmartSeis hardware can be found in Appendix B.3.

Details of the ES-3000 hardware can be found in Appendix B.4.

Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



1.2 SEISMIC CONTROL SOFTWARE

1.2.1 STARTING THE SOFTWARE FOR THE FIRST TIME

Note: This applies to the Geode and ES-3000 only, which require installation of the software on
a PC [typically] supplied by the user. If you have a SmartSeis ST or a StrataVisor NZ, the unit
comes with the software pre-installed and pre-registered.

The following registration screen will be displayed upon initial up of the software:

Registration |

@ Thank vou far uzing Geometrics Seizmodule Contraller Software. @

Y'ou need to regizter thiz zoftware before youw can uze it or if pou extend vour rental or tial period

Y'ou can uze the zoftware up bo 100hrs withaut registenng

User Code [N Elsgssjelipuisy e

Current Registration Statuz |MOT REGISTERED

Select Reqgiztration M ethod

Email Uzer Code To Geometrics Or Save IF To A File

0R
Pleaze call Geometrics with your Uzer Code at [408) 954-0522

Then enter REGISTRATION MUMEER below OF Paste From Clipboard |
W alidate Regiztration | Cancel I

Geometnics, [nc.

2190 Fartune Dir.

SanJose Ch 95131 USA,

TEL: [402) 954-0522

Fak: [408] 9540902

e-mail; zeizmicsupport@mail. geometrics. com

[f you have any questions please contact Lz

You have 100 hours of use before you must register your software. To register, you must send us
the 12-digit code highlighted at the top of the registration screen. Pressing “Email User Code to
Geometrics Or Save It To A Filed will bring up the following form:
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EMail Registration |

Pleaze Enter Contact Information and Click "Send User [nfarmation
Allow one warking day to proceszs pou request.

First M ame: || Lazt Marme: I

Company Mame: I

b ailing &ddress; I

ity I Zip Code: I

State: I Courtry:

Phone Mumber: I Faw Mumnber: I

E mail: I
Seizmagraph Senal Mumber: I Sales Order Mumber: I

Email Uzer Infarmation And zer Code Mow |

ofF

Copy zer Infarmation And Uzer Cade Ta A File [you can email that file from an ather n::n:nmputer]l

OR

Cancel |

Please fill out the form; fields marked with a “*” must be completed. The serial number of any
one of your Geode/ES-3000 modules will be sufficient. When you are finished, and if your
controller PC is connected to the internet, press Email User Information and User Code Now.
We’ll send back a 40-digit enabling code, which you can simply copy and paste into the
registration dialog.

If your controller PC is not connected to the internet, press “Copy User Information And User
Code To A Fileo. Move the resulting .txt file to a PC that is online and email it to
seismicsales@geometrics.com.

Note: If you wish to bypass the form, just email the 12-digit code itself, along with at least one
serial number, to the above address. It is not absolutely necessary that you fill out the entire
form, but if you do, this information will be stored and included automatically in the event you
ever need to send us a troubleshooting diagnostic report (Page 131).

When you receive your code, copy it to the clipboard, start the software, and when the
registration screen appears, press “Paste From Clipboard,” and then press “Validate
Registration.” Your software should now be registered on this PC and you will not need to
register again.
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You can run the software in the meantime by simply pressing Cancel on the registration screen
above. You will see the following message, telling you how much time you have left before you
must register.

Geometrics Seismic Acquisition Suite 5[

] This is an unregistered version of Geometrics Seismic Acquisition Suite,
. You have 100 hours O minutes left

Press OK, and the following menu will appear:

You Are Running An Unregistered Yersion OF Seismodule Controller | x| |

Thiz iz an unreqistered version of Geometricz Seizmodule Contraller.
You have 100 hours O minutes left

— Select Product To Run

&+ Multiple Geode 05 [MGOS)
Single Geode 05 [SGOS]
Strataizor N2 05
SmartSeiz 5T OS5

[ Configure For Wireless Metwark
ES-3000 05

td aring kultiple Geods 05

b aring Stratatfizor N2 05

Ty Super Seiz 05 [All Features Enable]

9 i D B S B e

This screen will be presented every time you start the software until you register it. It lists the
various software bundles that we offer. Choose the one appropriate for your system, or if you
would like to see all of the features (including optional ones), choose “SuperSeis”. After
pressing OK, you will see a startup script and be presented with a setup wizard:
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System Starting

Creating New Survey

35

Repeater Boards=8 ;I
Channe 1s=8

Acquisition Firmuware Uploads
QK.
IS [ .

Survey Name
INITIALIZATING SEISMODULE G/
Adjusting Seismodule Metworl |nitial Line Number ID— ﬂl
Hetwork Speed Adjusted Succe
Creating Acguisition Paramei
ficquisition Parameters Inte:
Creating Acguisition Boards
Acguisition Boards Interface
Creating Data Storage Interi
Data Storage Interface Creal
Creating Seismic Data Buffers
Seismic Data Buffers Created Successfully
Creating Noise Monitor Interface
NHoise Monitor Interface Created Successfully
Starting Data File Handler Thread j

Initial Tape Label 100

Data File Handler Started Successfully
Creating New Survey

Info Logged In File: C:“Geometrics feiszsmodule

[~ Pause Automatically At End To Uiew Logging Information Cancel Pause |

Your seismograph is controlled by some subset of Geometrics’ Seismic Controller Suite (SCS).
Which features are available depend on which model of seismograph you purchased and which,
if any, optional features were included. There are seven main software bundles, and they are
summarized in Table 1 below:
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Software Bundle Seismograph Rough description

SGOS Geode (single unit, up to 24 | Designed primarily for
channels) refraction. Runs a single
Geode unit.
MGOS Geode (single or multiple Includes all features of SGOS,
units) plus reflection features such as

electronic rolling and real-
time correlation. Controls
multiple units on up to 10
separate network lines.

ESOS ES-3000 Designed primarily for
refraction. Very similar to
SGOS.

STOS SmartSeis ST Identical to ESOS, with
drivers for built-in keypad on
SmartSeis.

NZOS StrataVisor NZ Identical to MGOS, with
drivers for built-in keypad on
StrataVisor.

Marine MGOS Geode (single or multiple Includes features of MGOS

(MMGOS) units) plus marine features like real-
time common-offset gather,
trigger-time bar graph, gun
energy window, etc.

Marine NZOS StrataVisor Identical to Marine MGOS,
MNZQOS with drivers for built-in
keypad on StrataVisor.

Table 1: Various SCS software bundles.

In the following discussion, we will focus on only those features that come standard in at least
one of the software bundles listed above. Those features not common to all will be indicated as
such (see how in the Preface to this manual). Optional features will be dealt with in Error!
Reference source not found..

If you have a StrataVisor or SmartSeis, the SCS software will start automatically when you
power up the seismograph. If you have a Geode or ES-3000 system, double-click on the SCS
icon on the desktop to start the software:

There are up to five separate windows and one main toolbar that can be displayed at any given
time, depending on your particular system. Like any Windows™-based program, these windows
can be positioned and sized at will, and your settings will be remembered from session to
session. If you have a StrataVisor or SmartSeis, you will need to plug in the supplied field
mouse to accomplish this, but once it is done you should not need a mouse in the field for most
operations. The system is designed to be almost fully-operational with the built-in keypad.
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Note: We say “almost” fully operational with the built-in keypad because some special features
actually do require a mouse. While you will rarely need it, if you have a StrataVisor or
SmartSeis, it is highly recommended that you have the supplied field mouse handy at all times.

On initial startup of SCS (automatic in the SmartSeis and StrataVisor), you should see something
similar to the following (the exact content and configuration of the display will depend on what
seismograph and software bundle you own — see Table 1):

# Geometrics Multiple Geode 05 =

15urvey 2Geom 3 Observer 4 Acquisiion SFile 6Display 7 DoSurvey B Window 9 Answers OPrint . System

(ETE— = JRE=TEY
% Found Line 1 Connected To Metwork Card: Realtek RTL8139/810x Family Fa

Found 2 Geode([s) or NZ System On Line 1
Line 1 has 6 Boards [6 Acquisition Boards and 0 Repeater Boards] 48 Chan

System Total: Lines=1 Geodes=2 Total Boards=6 Acquisition Boards=6 R

Pilot Window _ 3l x|
Moise Monitor Window (=] B3}
H 0002 mishs

12245672010 12 14 16 18 20 I3 24 236 28 30 31 24 36 32 40 42 44 46 42

AR =
A

I3

%1 2| B

In Hevers |11 """"“"""""""""|"""""""""'|"""""""""‘;J""""""""""H'H"""‘"'J""""""“""'"""""""""'"""""""""‘""""'
2.3 3.1 8.6 4.8 19.4 24.9 26,32 ;.7 41,1 46,6

SHOT LOC

OFFSET o] 47

LOCATION a a7

12 5 45 & 7 & 9 fo 112 131415 16 17 15 19 20 21 22 B3 g4 £5 26 or 29 20 90 51 92 53 94 95 96 9r 29 99 40 41 42 43 44 45 d4g 47
1 2 3 4 5 & 7 2 9 18 11 12 13 14 15 16 17 12 19 20 21 22 22 34 26 26 27 28 29 230 21 32 32 34 26 26 37 32 29 40 41 42 43 44 45 46 47

TRACE #
CHAMMEL 1

- -
CHANNEL # 1 p2an ee 25 24T
'h‘ .

GEODE % \‘b__ G2
BATTERY LUL .u
LINE 1 L1
FC LOCATION 3

—z|.3 3,1 2,6 14,8 19,4 4.9 31.3 3&1.? 4101 48,6

AN nn N NN BN RN NS AR ANT RN AR BNR RN RANBEE b e L b L [l e et e b e [ e e g

Figure 7: Screen shot of SCS control software. Screen shown above is for MGOS; depending on your
system, you may see only a subset of these.

1.2.1.1 MAIN MENU BAR

The main menu bar has been organized to follow the convention suggested and approved by
many of our users over the years. Owners of previous Geometrics instruments such as the
StrataVisor R and RX, the SmartSeis ST and the ES-2401 will recognize the left to right
convention for setup and operation.

The main menu selections are displayed at the top of the screen:
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[ Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

— ] 15urvey ZGeom 3 Observer 4 Acquistion SFile 6 Display 7 DoSurvey G Window 9 Answers  OPrint . System

When the MENU key is pressed on the StrataVisor NZ or SmartSeis ST, the Do Survey menu will
drop down and a secondary menu showing the corresponding choices appears. If you are using a
laptop or computer, you can use your pointing device to highlight the menu items or use the ALT
key in combination with any of the numbers preceding the selections in the main menu. For
example ALT- 7 pulls down the Do Survey menu.

Many of the secondary menu items have numbers in front of them. You can select an item by
pressing the corresponding number key instead of moving the cursor. Pressing the number key to
select a menu item will be much faster when conducting actual surveys. For instance, let’s say
you want to go to the Stack Options dialog, which is in the Acquisition menu. Press ALT-4 to
display the Acquisition menu,

I Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

"1 LSurvey 2 Geom 3 Observer 4 Acquisition S File 6 Display 7 DoSurvey  8'Window 9 Answers OPrint . System

1 Sample IntervallRecord Length 5T 0.25ms, PL 65, RL 25, Delay 0s I

£ Acquisition Filkers FILTER. OUT, FILTER. ©UT
3 Standard Carrelation Ofl, Pilak Ch 1
4 Skack Options STACK BEFORE

5 Specity Channels

& Preamp Gains ALL LOW GATM
7 Stack Polarity POSITIVE

S Moise Suppression

Then press 4 to open the Stack Options dialog:
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Acquisition Stack Parameters |

Stack Every Shot.
Carrelate, Send, Save Data And Clear Memary Only On Stack Limit

Stack Limit I

&+ Stack Before Comelation
" Stack After Comelation
£ Auta Stack

£ Feplace

Auta Save iz ON

k. LCancel

In addition, some selections have “hot keys” that allow them to be selected without actually
entering the menu. Any selection with a number to the right is hot key-enabled. For instance,
you may armor disarm the seismograph from outside the menu system by simply pressing 1:

1 Arm/Disarm

2 Clear Memorsy:

3 Shot Location 0,00 Meters

4 Maximize Noise Monitor sWindow

5 Maximize Shot Window

& Auto Scale Traces

7 Save 1.04T

& Print Shot Record

0 Restare All Windows Buk Hidden Windows
- Freeze Channels

Rall Right/Up CTRL+EMND
Foll Left/Dovwn CTRL+HOME

Lo Y R S [ T ol B S W B L% B

Hat Kewvs Descripkion

See Table 6 on Page 103 for a description of hot keys and their functions.

Across the top you will see the list of main operational menus. Within each is a selection of
submenus. Before we get into the descriptions of these, we will first discuss each of the five
main display windows and the tool bar at the bottom.
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1.2.1.2 SHOTWINDOW

The Shot Window displays the shot record in the time domain. An example is shown below. If
Tool Tips are enabled, hovering over any trace with the mouse displays information about that
trace:

Il Shot Window M=l

S10.063ms RLO.Z%z DELAY Oms LOC 98m DOF (FRO) STACKZ READ FROW FILE 1000.0AT 0905996 12:13:31.00
Chanmel: 1 2 % 4 & & 7 2 9 10 11 12 1% 14 15 16 17 12 19 20 21 Iz 23 14
Gain: 32 40 A0 S A6 60 B9 G1 63 GG 62 YD V1 TS VY V4 Y TR T ovR YT T8 o¥A
0.0000

0.0100 L

0.0z00

0 0300 (Jf"’.'f. S b)) i

0.0400

00500

0.0600

0.0700

00500

0.0900

IR

0.1100

0.1200
0.1220

Figure 8: Example Shot window displaying seismic record in time domain.

There are three lines of information across the top of the display. The top rows are reserved for
message lines showing the acquisition parameters, system status, the channel numbers, and trace
amplitudes. The remaining area is reserved for displaying the seismic data. Time increases
downwards, and horizontal timing lines are labeled in seconds. As we will see later, the time
window and channels displayed are user-selectable. The first line of the header contains the
following information (xx.xx will be some numerical value depending on the parameters
selected):

Sl xxxx is the sample interval in milliseconds.

RL xxxx is the record length seconds. The StrataVisor allows the use of all or part of the
available memory, so the record duration will depend on the combination of sample rate and
record length.

DELAY xxxx is the delay in the start of the record (in milliseconds) after the trigger signal, or if
negative, is the amount of data prior to the trigger signal.

10
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AF indicates that acquisition filters are enabled.

DF indicates that display filters are enabled.

STACK xxxx indicates how many stacks are currently in memory.

A message indicating the status or type of data will be displayed in the upper right hand corner of
the screen:

MEMORY CLEAR indicates the memory has been cleared, and the stack count should be zero.
UNSAVED STACKED DATA is seismic data stacked into the memory (but not saved on disk).
SAVED AS xxxx.DAT indicates the stacked data has been saved on disk (in file XXXX.DAT).
READ FROM xxxx.DAT indicates data read from disk (from file xxxx.DAT).

The remaining two lines in the display header show the channel numbers and the relative trace
sizes or display gains. Relative trace amplitudes are labeled in dB. Amplitudes are accurately
displayed, so that absolute amplitude comparisons can be made when the traces are displayed in

fixed gain (as opposed to automatic gain control [AGC]).

In systems with 48 or more channels, there may not be enough room to label every channel. In
that case, we label as many as feasible.
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1.2.1.3 SPECTRAWINDOW (MGOS/NZOS)

M Spectra Window [_ | O

File Number: 1000 (Spectra)

Figure 9: Example Spectra window displaying seismic record in frequency domain.

The Spectra window displays the seismic data in the frequency domain. The horizontal axis is

frequency and the vertical axis is relative amplitude. Function is very similar to that of the Shot
window.

This can be useful, particularly when troubleshooting or assessing data quality. Note that the

Spectra window is a major user of CPU time. This window should generally be closed during
production.
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1.2.1.4 Noise MONITOR WINDOW

Noise Monitor Window

Y

0002 miiakts
1z 2 4 & 6 7T 8 0 10 11 12 12 14 16 16 17 12 10 20 21 22 23 24 25 26 X7 28 20 20 0 32 22 2 35 26 2T 32 10 40 4 42 43 44 45 48 47 48

L
A

|

This is a real-time display of the signal coming in on each channel. It is useful for
troubleshooting the geophone spread, analyzing and documenting ambient noise conditions, and
for determining the best time to take a record. The sensitivity is displayed in the upper left-hand
corner and can be controlled by using the up and down arrow keys on the keypad after the
window has been selected (you can tell if the window is active by looking at the top bar — it
should be a different color than the other window bars). Set the sensitivity to 0.05 mVolts and
lightly touch one of the geophone connectors to get a feel for the function of the noise monitor.

Figure 10: Example Noise window.
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1.2.1.5 SuURVEY LoG WINDOW

X
Filters: FILTER QUT, FILTER OUT

Geophone Interval 1.00 Meters

Preamp Gain Style is set to Low [Default 24 DBJ

Shot Location 0.00 Meters

1st Phone Location 0.00 Meters, Last Phone [CH 48] Location 47.00 Meters

Auto Save is ON.

Saving to disk - Next File Number is 1 - Data Dir is C:\1000 - SEG-2 Format

Client name :
Job Number :
Line Number :
Project Title :

Trigger Holdoff 0.20s.

Trigger Sensitivity 50.

Auto Arm is ON.

Self Trigger is OFF.

Mot Using External Trigger Distribution Box

Found Line 1 Connected To Network Card: Realtek RTL8139/810x Family Fast Ethernet NIC [Address: 08.00.46.ED.00.72)
Found 2 Geode(s) or NZ System On Line 1
Line 1 has 6 Boards [6 Acquisition Boards and 0 Repeater Boards] 48 Channels

=

System Total: Lines=1 Geodes=2 Total Boards=6 Acquisition Boards=6 Rep Boards=0 Ch Is=4

File 1 [Stack 1, Shot Loc: 0 Meters] 14:19:23.56 12/15/2006 126 KBytes SAVED

Figure 11: Example Survey Log window.

The Survey Log keeps track of everything that happens during the course of a survey. Initially it
displays the basic settings of the seismograph, such as beginning line number, stack mode,
sample interval, etc. (we will not dwell on these individual items now; that will come later with
the in-depth discussion of the menus). Once data acquisition begins, the Survey Log will keep
track of shot numbers, shot times, output devices, errors, and further parameter changes. The
survey log functions as a complete accounting of the seismic survey.
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1.2.1.6 Pi1LoT WINDOW (MGOS/NZOS)

-iolx]

Sl 0.4500ms RL1.000= DELAY Oms LOC-S0Ft STACK1 UM

Channel: 24
Gain: 109
0.0o0

|
|

§

0400 il:

_t

01600 :—;:

%

01300 4
1.000

Figure 12: Example Pilot window showing autocorrelation pulse.
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This window will be blank and is only used when correlating. When acquisition correlation is
enabled, it will display the autocorrelation trace, preceded by its mirror image. Function is identical
to that of the Shot window. See Section 2.6.8 on Page 91 for a more in-depth discussion.

Note: This window only displays the pilot trace when acquisition correlation is enabled. It does
not display anything when display or QC correlation is used.

1.2.1.7 GATHER WINDOW (MMGOS, MNZOS)

12“63629 645 661 ﬁ? 693 709 72 741 75 769 785 801 817 833 04 865 881 ﬂ? 51 929 945 961 57?593 1013 1033 1053 1073 1093 1113 1133 1153 1173 1193 1213
P . ‘ ]

LR AT R TR ] I

Figure 13: Example of common offset (near-trace) gather.

The Gather window displays a single user-specified trace from each shot record to build up a
common-offset gather. It is left-scrolling and continuously updated. Depending on the survey
area, the common offset gather (or “near trace gather”) can rival a brute stack in quality and is a
useful tool for monitoring data quality during the survey. An example is shown above.
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1.2.1.8 NoIse WINDOW (MMGOS, MNZOS)

¥l Geometrics Marine Multiple Geode 05 - [Noise Monitor O] =|
uBar:
L0.000

40.000

30.000

20.000

10.000

0.000
Channel: 1365791

Figure 14: Noise bar graph.

The Noise Window displays a bar graph “snapshot” of the rms streamer noise, taken immediately

prior to the trigger (above). Channels exceeding user-specified noise thresholds (see Page 89)
are shown in red.

17
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1.2.1.9 TRIGGER WINDOW (MMGOS, MNZOS)

The Trigger Window displays two parameters:

i Geometrics Marine Multiple Geode 05 - [Trigger Window] =10l x|

Hen
10.00

.00

.00

.00

2.0

[}

0.0

[}

.02

0.04

trHar

Figure 15: Trigger Window.

The top bar graph indicates the time between triggers. This is useful for catching missed or
spurious triggers. A threshold can be set which, if exceeded, can cause an alarm to be sounded
and the bar for that shot to be shown in red.

The bottom bar graph represents the rms amplitude of the near-field hydrophone. This can
provide a crude check on source function; the idea is that the rms energy will not change much
from shot to shot if the source(s) is firing consistently. You may set a threshold which, if not
reached or exceeded, can cause an alarm to be sounded (see Page 142) and the bar for that shot
to be shown in red. This is generally used only when a source controller is not available. If you
are using a source controller, this feature will be superfluous.

Both graphs are continuously-updating and left-scrolling.
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1.2.1.10 GEOMETRY GRAPHICAL USER INTERFACE

The Geometry GUI provides a graphical representation of your survey, along with a wide range
of control capability. It is particularly useful when conducting reflection surveys, but can be
useful in a wide range of applications. It summarizes, in one simple view, the physical positions
and other attributes of the hardware on the ground, and allows graphical control of these.

lx1 | K |
ST HENENEEEE ‘\-I-I‘I-I-\-I-I‘\-L-I‘I-I-\-I-I‘\-I-I!]-I-\-I-I‘\-I-I‘I-I-gl-l‘\-I-I‘I-I-\-I- ‘\-|-|‘|-|-\-|-|-\-l-|‘|-|-\-|-|-\-|-|‘£-|-\‘|-|-\-|-|‘|-|- JEEEE
1 292 397 562 596 7i3 sla 924 1629

SHOT Lo 162, o0

OFFSET 62 168 573 88

LOCATION Fea Era Faa fesa

12246672918 12 14 16 12 20 22 4 26 28 20 232 24 26 28 40 42 44 46

TRACE # £ B2 B4 EE BB 6B 62 BAHE 62 FO R T4 Y6 F2 28 22 24 26 22 9@ 92 94
CHANNEL & 25 27PR 3@ 32 34 56 38 4@ 42 d4 46 123456739168 12 14 16 18 2@ P2

B 52 B4 GBA BB 6@ A2 ALSRA 68 7@ %2 T4 VA TE 8@ B2 84 86 83 9@ 2 4 f
=3

- W -
CHANNEL % 25 240 s 1§ 240 b4 LR ] 73 zdC

: ; I
GEODE 3 S 2 SE e 62
BATTERY LUL 13,90 JEN:T] 13,9y 13,99

f;‘ f;‘ L fi‘
CELE]
?-E'I-I‘\-I-I‘I-I-\-IE-T‘E\-I-I‘I-I-\-I-I‘\S-T-?I‘I-I-\-I-I‘\-I-IS‘T-EI-\-I-I‘\-I-I‘I-IE-?-BI-I‘\-I-ﬁ-l?- ?\-|-|‘|-|-\-|-|-ﬂ-sl‘|-|-\-|-|-\-|-|9‘TT'|-\‘|-|-\-|-|‘|-|1- ‘9|-|-\-|-

LIME #

PC LOCATION
1 1
L

The Geometry GUI operations are extensive and are described in Section 2.12 (Page 149).

1.2.1.11 STATUS BAR

The Status Bar is always visible at the bottom of the screen:

|ARMED [ \SHOT: FIXED GAIN  STACK O READ FROM FILE 1000.0AT SHOT LOC: 0

Figure 16: Status Bar.

It will be green when armed, yellow when busy, and red when disarmed. Whichever one of these
states it is in will also be displayed at the left end of the Status Bar. Other items displayed will
include the trace style, stack count, record status, and shot information.

Record status will be one of the following:
e MEMORY CLEAR — No data in buffer.

e UNSAVED STACKED DATA — Data in stack buffer and sent to the controller and
displayed but not yet saved.

e INTERMEDIATE STACKED DATA IN ACQUISITION BOARD - Data in stack buffer but
not yet sent to controller and not yet saved (if in Auto Save mode and not viewing
intermediate stacks; see Page 54).

e SAVED AS FILE XXX.XXX (STACKED DATA) — Data written to storage media.
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1.3 GETTING AROUND THE MENUS

The SCS software follows Windows™ conventions for the most part. Although written mainly
for use with a mouse or other pointing device, the software can be driven to a large degree by a
keyboard, or in the case of a StrataVisor NZ or SmartSeis ST, the built-in keypad (below).

00000
86ée
668,°,

\ A
9 1 W B N

Figure 17: StrataVisor/SmartSeis built-in keypad.

A description of important key functions follows:

e Tab key: The function of the Tab key is context-sensitive. When you are in a dialog
box, the Tab key moves control from one class of selections to the next. For instance, in
the File>>Storage Parameters Dialog Box (below), repeated pressing of the Tab key will
cycle control through Next File Number, Auto Save, Stack Limit (if Auto Save is
checked), Data Type, Save to Disk, Drive Switching Enabled, Setup (if Drive Switching
Enabled is checked), Drive, Path, OK, and Cancel.
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Storage Parameters |

Mezt File Murnber |-| ¥ Auto Save  Stack Limit |-|

Data Tepe
’V f* SEG-2 i~ SEG-D i~ SEGY

[+ SawvetoDisk ™ Diive Switching Enabled Setlp |
Drrive IE: vI Fath IE;'...1|:||:||:| j

Select a path from list ar type in name ko create a new folder

[T SavetoTape [ Disable Tape Drivers
Mest Tape Mumber 100

Mo tape dive avallable

F. I Cancel

When you are not in a dialog box, the Tab key cycles through and activates/deactivates
the various child windows listed in the Window Menu (these will vary depending on
what software you own):

1 Maximize Moise Monitor Window 4
2 Maximize Shot Window 5
3 Maximize Spectra Window

4 Maximize Log MWindow

Maximize Pilok Window

7 Tile all ‘windows Horizonkally

3 Tile all Windows Yertically

9 Cascade All Windows

0 Restore All Windows But Hidden Windows n
Resktare All Windows Including Hidden Windows

Wiew Tape Status Bar
w Wiew Geometry Tool Bar
w Wiew Moise Monitor Window
v Wiew Shot Window
v Wigw Spectra Window
W Wigw Log YWindow
W Wiew Pilak Windom
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o Arrow keys: These are also context-sensitive. When you are in a dialog box, the Arrow
keys move the cursor around within fields or between choices in a class. In the
File>>Storage Parameters Dialog Box (above), the left/right Arrow keys will move the
cursor among the digits in the Path field, without affecting the digits themselves. Within
the Data Type class, the left/right Arrow keys will move between the SEG-2, SEG-D and
SEG-Y radio buttons (if available). When the Main Menu is activated, the left/right
Arrow keys navigate among the Main Menu items, and the up/down Arrow keys navigate
within the drop-down menus. Highlighting an item on a drop-down menu that points to a
sub-menu and pressing the right Arrow key will open the sub-menu:

Bl Geometrics Multiple Geode 05: NOT REGISTERED - [Pilot Window]
: 1Survey 2 Geom 3 Observer 4 Acquisition SFile | 6 Display 7 DoSurvey  8Window 9 Answers OPrint . System

1 Shok Parameters Jjs| Boundary k Ch 1-500, -10s
2 Spectra Parameters 3 2 Gain Style Mormalize

3 Moise Monitor Parameters 10m 3 Trace Style ‘Wariable

8 Geometry Tool Bar Display Setting 4 Display Gains

9 Pilok Parameters 5 Display Filters CFF

7 Display Correlation Setup  Correlation OFF
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Pressing the left Arrow key will close it:

¥ Geometrics Multiple Geode 05: NOT REGISTERED - [Pilot Window]

: 1 Survey 2Geom 3 Observer 4 Acquisition SFile | 6 Display 7 DoSurvey SWindow 9 Answers OPrint | System

1 Shot Parameters

2 Spectra Parameters 3
3 Moise Maonitor Pararmeters 10mY

& Geometry Tool Bar Display Setting

9 Pilok Parameters

Note: The Arrow keys also function as context-sensitive “hot keys ”; see Page 99 for a full
discussion of these special keys.

Back Space key: Pressing the Back Space key within a field, such as Path (above), will
delete characters, as it does in any text editor.

Period (.) key: When the cursor is on a check box, such as Auto Save, the period key
will check/uncheck the box.

Spacebar: The Spacebar functions identically to the Period key.

Enter key: In most cases, the Enter key functions as a single left-click with the mouse.
When a menu item is highlighted, pressing Enter will take you a level deeper. When a
menu item consists of a command (for instance, Save), highlighting that item and
pressing Enter will implement the command. When a menu item leads to a sub-menu,
highlighting that item and pressing Enter will open the sub-menu:

¥ Geometrics Multiple Geode 05: NOT REGISTERED - [Pilot Window]

: 1 Survey 2Geom 3 Observer 4 Acquisition SFile | 6 Display 7 DoSurvey SWindow 9 Answers OPrint | System

1 Shot Parameters 1 Dis Joundary k h 1-500, -10s-65.5365
2 Spectra Parameters 3 2 zain Style Mormalize

3 Moise Manitar Parameters 10mY 3 Trace Style Wariable

& Geometry Tool Bar Display Setting 4 Display Gains

9 Pilok Parameters 5 Display Filkers OFF

7 Display Correlation Setup  Correlation OFF

The Enter key can also be used to throw toggle switches. In the above list of available
windows, highlighting View Geometry Tool Bar and pressing Enter will uncheck this
feature. Finally, when in a menu, pressing Enter implements the menu choices and
closes the menu.

Esc key: The Esc key abandons any changes made in a menu or dialog box and closes
it.

Alt key: When you are not in a menu or dialog box, pressing the Alt key simultaneously
with the first letter of any Main Menu item will activate that item. For instance, pressing
Alt-G will open the “Geom” drop-down:
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] Geometrics Multiple Geode 05; NOT REGISTERED - [Pilot Window]
1 1 Survey | 2 Geom 3 Observer 4 Acquisition  SFile & Display 7 DoSurvey & Window 9 Answers 0 Print . Swstem

1 Survey Mode Reflection
Z Geophaone Inkerval 1.00 Mekers
3 GroupyShot Locations

4 Rall Parameters AUTD ROLL DISABLE (Active Spread 0, Shat Inc 0)

Pressing Alt-S will open the next drop-down that begins with “S”. In the above example,
pressing Alt-S once will open the Survey drop-down; pressing it twice will open the

System drop-down.
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14 CHANNEL STATES

Any channel may be in one of several states, or modes, at any given time. It will be useful to
define these early, as they are referred to throughout this manual. They are summarized in Table

2.

State

Definition

Notes

Enabled (Active)

Ready to acquire data; channel
will be included in shot record.

Disabled (Inactive)

Not ready to acquire data;
channel will not be included in
shot record.

Frozen

Enabled, but temporarily unable
to acquire data. If stacking, may
contain data from previous
stack(s).

A channel can be frozen at any
time, and whatever data it may
have in it at the time it is frozen
will be preserved, even if the shot
record is cleared (Page 93).

When unfrozen, subsequent shots
will be stacked (summed) with the
existing data.

Table 2: Description of channel states.
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1.5 CHANNEL TYPES

Any channel can be set to be either a data channel, an auxiliary channel, or a pilot channel.
These are summarized in Table 3. The above channel states apply to all channel types.

Channel Type

Definition

Notes

Data

This is the most common channel
designation and generally refers
to the channels mapped to the
receivers.

Auxiliary

Auxiliary (AUX) channels are
used to record things like time
break confirmation or uphole
time. They do not have
coordinates, and they are ignored
by the rolling process.

Any channel can be designated as
an AUX channel. These are
chiefly used when doing 2D
reflection using a Geode system,
and are usually in a separate
Geode on a separate network line
(see Page 36).

Pilot

The pilot channel is a special
AUX channel dedicated to
recording the “pilot” or reference
signal from a non-impulsive
source like a vibrator. This is the
trace that the rest of the traces are
cross-correlated with to produce a
correlated record. Like all AUX
channels, the pilot channel does
not have coordinates; unlike other
AUX channels it can optionally
be rolled with the active spread
(see Pages 50 and 91). Only one
channel can be set as a pilot.
When correlated, the
autocorrelation trace is displayed
in its own window (Figure 12,
Page 15) and is useful for QC
purposes.

Table 3: Description of channel types.
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2. SCS AcCQUISITION CONTROL SOFTWARE

2.1 SURVEY MENU

i Geometrics Multiple Geode 05 - [Pilot Window]

1| 1 Survey 2Geom 3 Observer 4 Acquisition SFile 6 Display 7 DoSurwey S8'Window 9 Answers  OPrnk . System
1 Mew Survey  Prudhoe GaHy 45.0001.lag l

There is only one choice under the Survey Menu. The current survey is displayed in the drop-
down menu, as shown above.

2.1.1 NEW SURVEY

Clicking on New Survey will open the following dialog box:

Mew Survey Log File x|

Survey Name |F'ru::|hn:|e GaHy 45 ok |
Cancel |

Initial Line Mumber

|1
MGOS. MMGOS, F_F______rlnitiaITape Label |-||:||:|

NZ0S5. MNZ0S OMLY:

The New Survey dialog box is used to provide a name for the survey, an initial line number, and
if writing to tape, an initial tape label. It is recommended that numbers be used for the line
number and tape labels.

The Survey Name will be the file name for the survey log. This log is displayed in the Survey
Log window, and will be saved in standard ASCII format. It may be printed off line with any
text editor, such as Wordpad, and can be archived along with the seismic data.

The Initial Line Number is useful if you intend to include numerous geophone spreads into one
“survey”. In this case, you would update the line number (see the Observer menu) each time you
picked up and moved the spread (as in a refraction survey). If you intend to begin a new
“survey” with each new geophone spread, the line number may or may not be useful, depending
on how you choose to do your bookkeeping.
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If writing to tape, the Initial Tape Number is a useful parameter in that the survey log will indicate
the tape number that each file is written to. When the tape is full and the operator inserts a new
tape, the tape label number will automatically increment. It is good practice to label each tape
with the appropriate tape number. By referring to the Survey Log, locating specific shot records
will be greatly simplified.

2.2  GEOMI[ETRY] MENU

i Geometrics Multiple Geode 05 - [Pilot Window]
"1 15urvey | 2 Geom 3 Cbserver 4 Acguisition SFile 6 Display 7 DoSurvey 6'Window 9 Answers OPrint . Syskem

1 Survey Mode Reflection

2 zeophone Interval 1.00 Meters

3 Group/Shot Locations

4 Rall Parameters AUTD ROLL DISABLE (Active Spread 0, Shok Inc 07

The Geometry menu is a collection of dialog boxes used to annotate the seismic data with the
locations of the geophones and seismic source. It is also the place where you set up the rolling
parameters.

The information in the Geometry menu is optional, and surveys may be conducted without
reference to this menu. However, its use is highly recommended, particular in refraction surveys,
as this information is essential when using the functions provided in the Answers menu. Most
third-party refraction analysis packages also use this information.

Note: If afile is read from disk, the coordinates displayed in the following menus will be from
the record read in.
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2.2.1 SURVEY MODE

i Geometrics Multiple Geode 0S - [Pilot Window]

] t5urvey | 2 Geom 3 Observer 4 Acquisition S File & Display 7 DoSurvey 8 'Window 9 Answers 0Print . Swstem

1 Survey Mode Refleckion
2 Geophone Inkerval 1.00 Mekers k

3 Group)Shaot Locations

4 Roll Parameters AUTD ROLL DISABLE (Active Spread 0, Shot Inc 03

Survey Mode

i~ Refraction Cancel

=]
&+ Reflection

When you are in Refraction Mode, the seismic software treats some of the data scaling operations
differently Autoscaling operations are done based on the amplitude of the noise before the first
breaks to minimize the amount of manual scaling that may be necessary.

In Reflection Mode, trace autoscaling is done by normalizing each trace to the maximum value of
the trace shown on the display.

Note: These are display features only — they do not affect the actual data. Refraction data
acquired while in reflection mode, and vice versa, are perfectly valid.

2.2.2 GEOPHONE INTERVAL

i Geometrics Multiple Geode 05 - [Pilot Window]

"~ 15urvey | 2 Geam 3 Cbserver 4 Acquisition SFile & Display 7 DoSurvey & Window 9 Answers OPrink . System

1 Survey Mode Reflection

2 Geophone Interval 1.00 Mekers

3 Group)Shaot Locations k

4 Roll Parameters AUTD ROLL DISABLE (Ackive Spread 0, Shot Inc 0)

The Geophone Interval is the distance between geophones or groups of geophones. You may
work in units of feet, meters, or stations.

30
Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



This is geophone interval of next file to be written |

zeophone Interval I 1

STATIONS

H

(] Cancel |

If you choose to work in stations, additional items will appear in the dialog box:

This is geophone interval of next file to be written |

zeophone Interval I 1

-Units displayed on line graphic and geometry menu will be in skation numbers.

-when saving data, station numbers will be converted ko; I METERS j

STATION MUMBERS T METERS/FEET CONVERSION PARAMETERS

Reference Station I 0 &b Coordinate I ] Meters
Distance Between Stations I 1 Meters

During acquisition, all reference to spread geometry will be in station numbers. The station
numbers will be converted to either meters or feet when the data are saved. If you wish to tie a
specific distance along the spread to each station number, you must enter a reference station
number and its position in feet or meters. If you wish the distance units that are written to the
file header to be accurate, you must enter the correct distance between stations.

Note: Generally, station numbers are used when doing seismic reflection, and distance units
(meters or feet) are used when doing seismic refraction. Most 3™-party refraction packages
expect meters or feet.
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2.2.3 GROUP/SHOT LOCATIONS

i Geometrics Multiple Geode 05 - [Pilot Window]
"~ 15urvey | 2 Geam 3 Cbserver 4 Acquisition SFile & Display 7 DoSurvey & Window 9 Answers OPrink . System

1 Survey Mode Reflection
2 Geophone Interval 1.00 Mekers
3 Group)Shot Locations

4 Roll Parameters AUTD ROLL DISABLE (At E pread 0, Shaot Inc 0}

This is geometry of next file to be written |
Shot coordinate ||:|

GrIZI.IZIIII

N TN Fi TN Fi 7 7N fal
1 2 3 4 5 =] 7 =
Trace 1 2 3 4 ] 5

Interyal [ too | too | t00 | 100 | 100

Geoph

ooente | 000 | 100 | 200 | 300 | 400 | 500

Gain | LOwz4 | LOw 24 | LOW 24 | LOW 24 | LOW 24 | LOW 24

Use | DaTA | DATA | DATA | DATA | DATA | DATA

Freeze | wO [ NO | NO | NO | NO | NO

| i

USE LEFT/RIGHT EEYS SHIFT SHOT POINT BY PHOME INTERWAL
OR ENTER MNEW SHOT LOCATION.
FRESS EMTER “WHEMN DOME.
DOwM EEY FOR PHOME INTERWAL

¥ Fipple k. I Cancel [ I Meters |

This dialog box allows you to input the current shot position, and to assign the physical locations
of the geophones to the channel numbers. The title bar of the dialog box indicates whether the
coordinates displayed refer to

e the next file to be written, or
o afile that was read in from storage

The geometry that you set up will also affect the coordinates displayed in the Geometry GUI (see
Section 2.12, beginning on Page 149). In fact, you will find that the Geometry GUI can be used
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as an alternative to that shown above and discussed here. But we have kept this “old style”
around for the “old salts”.

Regardless of whether your model of seismograph has a keypad, you may find using keys (rather
than a mouse) to navigate this dialog box.

e The TAB key and up/down Arrow keys are used to navigate from category to category.

e When in the Shot Coordinate box, the left and right Arrow keys are used to increment or
decrement the shot coordinate by the geophone interval entered above.

e Inany other box, the left/right Arrow keys are used to navigate to the next or preceding
entry within a category.

Only the positions of six channels are displayed at a time, regardless of the number of channels
in the seismograph (although the graphic at the top will show all of the active channels). To
view a different segment of the geophone spread, simply TAB or use the Arrow keys to move to
the right (or if using a mouse, use the scroll bar). You will see the channel numbers change
accordingly.

You can enter values into the Shot, Interval, and Geophone coordinate fields. A new value is
‘accepted’ in each of these fields by right-clicking on another field or by pressing the TAB,
Arrow key or ENTER key. Special care should be exercised when entering data in the Shot
coordinate box because accidentally pressing the right or left Arrow keys will increment or
decrement the shot coordinate itself, probably to an unwanted value (see below). If you make a
mistake typing an entry in any box, you can simply move to another category and return to the
box that you wish to revise. The entire number will be highlighted, indicating that it will be
replaced with the new value that you type in.

You will notice that as you move from line to line, instructions will be displayed at the bottom of
the dialog box.

If you know the location of your shot, you may enter it in the Shot Coordinate field:

Shaot coordinate Im

You should see the following in the bottom of the dialog box:

LUSE LEFT/RIGHT EE%S SHIFT SHOT POINT BY PHOME IMTERWAL
OR EMTER MEW SHOT LOCATIOMN.
PRESS ENTER “WHEN DOME.
DOWwHM KEY FOR PHOME INTERWAL
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The accompanying graphic will show the shot relative to the geophones. As mentioned above,
the shot point location can also be set by positioning the cursor over the Shot coordinate field and
using the left and right Arrow keys. The shot shown in the graphic will be moved in increments
equal to the geophone interval (Page 30). This is most useful when updating the shot location
after having completed a shot. For instance, in a refraction survey, you may know you physically
moved the shot to be between geophones 5 and 6, but you may not know the actual coordinates
of that position. Use the Arrow keys to move the shot as close to that position as possible, and
then fine-tune it based on the positions shown for the relevant geophones.

When you first define a survey, the interval between geophones (or groups of geophones) is set
to whatever number was entered in the Geophone Interval dialog box discussed on Page 30.
However, in this dialog box you have the flexibility to edit individual group intervals — this need
not be constant throughout the spread. Highlight one of the Interval fields:

Interval E | 100 | 100 | 100 | 100

You should see the following in the bottom of the dialog box:

LUSE LEFT/RIGHT KE%S TO SELECT INTERWAL
THEN EMTER ME' PHOME INTERWAL.
LSE - KEY REVERSES DIRECTION
P EEY FOR SHOT POINT, DOwM FOR PHOME POSITION

Type in the desired geophone interval.

Physical coordinates can be assigned to each channel. To do so, highlight one of the Geophone
coordinate fields:

Geophone —
coordinate I 0.00 I I 200 I 2.00 I 4.00 I .00
You should see the following in the bottom of the dialog box:

LUSE LEFT/RIGHT KE%S TO SELECT PHOME
THEM EMTER ME PHOME FOSITION.
PRESS ENTER “WHEN DOME.
UP KEY FOR PHOME INTERWAL, DOWM FOR PREAMP GAIN

You will notice that as, you enter new geophone coordinates, the coordinates of the other
geophones will be recalculated using the geophone interval in the line above. This allows rapid
repositioning of the line by updating just one geophone position, rather than having to type a new
location at every geophone location.
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Note: If using a variable geophone interval, it is best to enter the intervals first, before entering
the coordinates. Coordinates are subservient to the intervals and are updated automatically
when a geophone interval is changed. Always double-check the geophone coordinates when you
change a geophone interval.

The seismograph has analog preamp gains that can be set to adjust the amplification of the signal
being digitized. Generally, you should try to set the gains has high as possible without saturating
the digitizing circuitry, causing distortion or “clipping”. Clipping is not an issue in refraction or
downhole surveys in which only the first breaks are of interest, but it must be avoided in
reflection, MASW, and any other surveys where the full waveform is important.

Channels can be set to either “high” or “low” gain. The standard high gain setting is 36 dB; the
standard low gain setting is 24 dB. However, other gain combinations are available, depending
on jumper settings on the acquisition boards. One option is 12/24 dB, and another is 0 dB only.
Please contact the factory if you have a need for non-standard gain settings.

Gains should be configured to best fit the situation. For instance, if you are conducting a
refraction survey, you can set all of the gains to “high”. If you are doing reflection, you might set
some sort of tapered gain, with those channels closest to the source being set lower than those
farther out. Some testing prior to beginning the survey is recommended.

Note: The electronic clipping discussed above is different from display clipping, which can be
enabled in the Display >> Trace Style menu (Page 74). Display clipping is simply a convenient
method for displaying the data and does not affect the value of the data.

To set gains, highlight one of the gain fields:

Gain

| Low 24 | LOw 24 | LOW 24 | LOW 24 | LOW 24

You should see the following in the bottom of the dialog box:

1-L0OW GalM [24 DE] 2 - HIGH GAIN (36 DE)
USE LEFTARIGHT KEYS TO SELECT CHAMMEL.
PRESS EMTER WHEN DOME.
UF KEY FOR PHOME POSITION, DO FOR CHAMMEL USE

Press the 1 key for low gain, and the 2 key for high gain. If the Ripple box is ¥ Ripple
checked, that channel and all of the channels to the right of it will be set to the new
gain. If not, only the gain of that particular channel will be changed.

Channels can be designated as DATA, AUX, or INACTIVE.

Typically, most if not all channels set as DATA channels, and this is the default. They have
coordinates, are affected by roll commands (see Page 100), and can be stacked.
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AUX channels are used for recording ancillary data during a survey. This may include shot
timing, uphole data, vibrator information or any other time series. Auxiliary channels do not have
an associated position, are unaffected by the rolling process, and are not stacked.

INACTIVE channels do not collect data. Inactive channels can have coordinates, and can be
activated by the rolling process.

To change a channel setting, highlight one of the USE fields:

lze

| DaTA | DATA | DATA | DATA

You should see the following in the bottom of the dialog box:

1-DATA, 2- ALK, 3-NMA, 4 - INACTIVE
LUSE LEFT/RIGHT KE%S TO SELECT CHAMMEL.
PRESS ENTER “wWHEN DOME.
UP KEY FOR PREAMP GAIN, DOWwHM FOR CHANMEL FREEZE

Press 1 for DATA, 2 for AUX, and 4 for INACTIVE. As when setting gains, DATA and INACTIVE
will fill in to the right if Ripple is checked. AUX channels must be set one at a time.

Note: There is another channel designation called “pilot”, but it is not set here (see Pages 50,
91).

Note: Channels can also be enabled and disabled from the Geometry GUI. See Page 153.

The “freeze” function stops data collection on a channel, and protects any data on the channel
that is frozen. This feature is useful in refraction surveys once the first break is clearly
identifiable on channels near the shot, but additional stacks are required on far offsets. For
instance, let’s say you are doing a 24-channel refraction spread. After six stacks, the first breaks
on channels 1-20 look really good, but channels 21-24 need more work. To avoid the risk of
ruining the good first breaks in an attempt to improve the last four channels, you can freeze the
first 20. Once frozen, the data cannot be cleared and subsequent shots will not be stacked to
these channels. You are free to continue to work on channels 21-24 without risking the data on
1-20. You can even clear the data (Page 93) on channels 21-24, without affecting channels 1-20.

Note: If you clear the data, the frozen channels will appear to have been cleared along with the
unfrozen ones. However, that is not the case, and the protected data will reappear on the frozen
channels with the next trigger.
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To freeze or unfreeze a channel, highlight one of the Freeze fields:

NO KO

Freeze I

MO |

You should see the following in the bottom of the dialog box:

1-MO, 2-YES
USE LEFT/RIGHT KEYS TO SELECT CHAMMEL.
FRESS EMTER “WHEMN DOME.
UF KEY FOR CHANMEL USE, DO'M TO OF BEUTTOM

Press 1 to unfreeze and 2 to freeze. Frozen channels will be highlighted in the Shot Window:

Gain:
0.0oo0

0.0100
0.0z00
0.0:00
0.0400
00500
0 .0600
0.0700
0.0200
0.0900
0.1000
0.1100

0.1200
0.1230

Il Shot Window
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Figure 18: Shot record showing channels 1-5 frozen.

Note: Freeze does not apply when in the Replace stacking mode (Page 56).
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2.24 ROLL PARAMETERS (MGOS, NZOS)

i Geometrics Multiple Geode 0S - [Pilot Window]

] t5urvey | 2 Geom 3 Observer 4 Acquisition S File & Display 7 DoSurvey 8 Window 9 Answers 0Print . Swstem

1 Survey Mode Reflection

2 Geophone Inkerval 1.00 Mekers

3 Group)Shot Locations

4 Roll Parameters AUTO ROLL DISABLE (Active Spread 0, Shot Inc 0)

Roll Parameters x|

Roll Increment —————————————— Auto Roll (Auko Save anly)

{%' pisable Auto Rall
SHOT I a Geophone Inkerval(s)

{~ Enable Auto Roll UpsRight
ACTIVE SPREAD IIZI Geophone(s)

™ Enable Auto Roll DowngLeft

Ik I Zancel

When conducting a CDP reflection survey, the active portion of the geophone spread typically
moves in step with the source -- the offset between the source and the active spread generally
remains constant. This requires that you have more geophones on the ground, and more
channels, than you are recording on at any one time. For instance, you may “roll” 24 live
channels through a spread of 48 geophones. In the past, this was accomplished via a mechanical
roll switch, connected between the seismograph and the geophone cables, which controlled
which geophones were electrically connected to the seismograph for each shot point. As the
source was moved, the roll switch moved the active spread with it. All of the available channels
could be recorded on for each shot.

With the StrataVisor and Geode, this operation is accomplished electronically through software,
and requires that you record each shot on a subset of the total number of channels available. For
instance, if you wish to roll 24 channels through 48 ground stations, you need a 48-channel
system. Rolling is accomplished by rolling the actively recording subset of channels through the
total channels available in the system. With each move of the source, the leading channel (or
channels, depending on the shot increment) is disabled, and the trailing channel(s) is enabled.
For instance, the first shot will be recorded on channels 1 through 24. Channels 25 through 48
will be inactive. If the shot and active spread increments are set to 1, and you then roll “up”
(right), then for the next shot, channel 1 will be disabled, channel 25 will be enabled, and you
will record on channels 2 through 25. Channel 1, along with 26 through 48, will be inactive. The
third shot will be recorded on channels 3 through 26 and so on. When you “roll off” a Geode,
you may then “leapfrog” that Geode and its geophones to the far end of the spread and continue
indefinitely.
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Note: Before unplugging a Geode to move it to the far end of the line, you must shut down the
software. After the Geode is connected to the far end of the line, start up the software and
update the survey geometry before continuing.

The rolling increments are set in terms of geophone intervals. A shot roll increment of 1 means
that the shot position will move the distance of one geophone interval after each shot. An active
spread roll increment of 1 means that one channel will be disabled at one end of the active
spread, and another will be enabled at the other end. The direction of the roll depends on
whether you roll up/right or down/left.

Note: The roll increment should always be zero or a positive number.

Rolling can be done manually or automatically upon saving. It will be done automatically if you
click one of the Auto Roll radio buttons shown in the menu above. If you wish to roll manually,
be sure Auto Roll is disabled, and press CTRL-END to roll up/right or CTRL-HOME to roll
down/left (see the DoSurvey menu, Page 92).

Note: Whatever the mechanism of rolling, whether automatic or manual, the source and spread
will move according to the roll increments you have set. If the roll increments are set to zero,
nothing will happen if you try to roll.

Note: Auto rolling only applies if Auto Save is enabled (Page 66). If you are saving data
manually, you must also roll manually.

As mentioned above, in most CDP surveys, the roll increment and the shot increment are
identical to each other — the source and active spread move in lock-step. However, this is not
always the case. In some situations, you may roll only the source. An example of this would be
when you are rolling on to the end of split-spread survey geometry. In that case, only the source
would move until it is in the center of the active spread, and then the spread would move with the
shot from there. This requires setting the spread roll increment to zero initially, and then
changing it to match the source roll increment when the source reaches the center of the spread.
Also, you might wish to shoot through an active spread, in which case the spread would never
move. Static spreads are most common in refraction. See Error! Reference source not found.
for some examples of rolling.
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2.3 OBSERVER MENU

i Geometrics Super Seis OS5 - [Spectra Window]
:| 1 Surwey 2 Geom | 3 Observer @ Acguisiion S File & Display 7 DoSurvey & Window 9 Answers  OPrint . Swskem
1 Edit Survey Description
2 Mew Line Number 1]
3 End OF Line

The Observer menu allows you to enter basic information about the survey: who the client is, the
job #, site name, etc. This is also where you update the line number if you start a new "line"
within a survey.

2.3.1 EDIT SURVEY DESCRIPTION

I Geometrics Super Seis 0S - [Spectra Window]
:| 1 Surwey 2 Geom | 3 Observer @ Acguisiion SFile & Display 7 DoSurvey 8 Window 9 Answers OPrint . Swskem

1 Edit Survey Description

2 Mew Line Number (
3 End OF Line
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Operator Log x|

Log Item ISu:uun:e Type

Desoription I‘Jibru:useis 3

Log [tem | D escription

Clignt kiniztry of B ailvays

Survey Mame Tarim Baszin 2D

Location 30 Km eazt of Kaghi, Xinjang Province
Equiprent Geometrics Geode sustem, 480 channel:
Source Type Yibrozeiz # 3

al | H

[nzert tove Lp

Delete b ove Down Default Template | k. I Cancel |

Use the Edit Survey Description utility to input job-specific information. This is completely
customizable, and there is no limit to the amount of information you may enter here. You will
likely create your own company template, which will be automatically remembered from session to
session. The information entered here will be located at the beginning of the Survey Log (see Page
14). Obviously, if you are using a StrataVisor NZ or SmartSeis ST, you need an external keyboard

to take full advantage of this feature.

2.3.2 NEW LINE NUMBER

I Geometrics Super Seis 0S5 - [Spectra Window]
:| 1 Surwey 2 Geam | 3 observer @ Acquisiion S File 6 Display 7 DoSurvey & Window 9 Answers  0Print . Swskem
1 Edit Survey Description

Z Mew Line Mumber
3 End OfF Line

New Line Number X|
Enter new line number I‘I

Starting File Murnber Iz
k. I Cancel |
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Depending how you conduct your survey and do your bookkeeping, you may prefer to break your
survey out in terms of "lines". For instance, you may open a survey, and that survey may consist
of several refraction lines. They may be end-to-end, side-by-side, or neither. How you define
the terms "survey" and "line" is entirely up to you. A survey may consist of one line or a group
of lines. A line may consist of one or several end-to-end geophone spreads. In any case,
changing the line number in the middle of the survey simply updates the Survey Log. The data
itself is not affected. If you elect to change the line number, you will also be given the
opportunity to update the file number if you wish (also see Page 65). However, changing the
line number does not affect your data storage parameters -- the data will still go to the same
directory or folder. Consequently, if you update the file name within the same survey, you must
take care to provide a unique file name, or change the destination folder. The software will not
allow existing files to be overwritten -- you will be warned in this eventuality, and a letter of the
alphabet will be added to the end of any duplicate file number.

2.3.3  END OF LINE (MMGOS, MNZOS)

i Geometrics Super Seis OS5 - [Spectra Window]
: 1 Survey 2 Geom | 3 Ohserver 4 Acquisition SFile 6 Display 7 DoSurvey & Window 9 Answers  OPrint . Syskem

1 Edit Survey Description
2 Mew Line Mumber 1]

Selecting End of Line will prompt you for a noise test:

Geometrics Seismodule Controller X|

Fun Moize Test?
9P
2)
Yes Mo |

Either answer will cause the Line Number to be incremented by 1. Pressing Yes will also cause
the seismograph to trigger itself and take a record. Next you will be prompted to adjust the
display settings for printing.
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Geometrics Seismodule Controller X|

"Whould you like to adjust dizplay For pintout?
1)
es Mo |

Pressing Yes will display the Shot Display Parameters dialog box, discussed on Page 71:

x|
Start Time Sec Start Channel |-| | 0k I
End Time |g5535  Sec End Channel |5|:||:| Cancel |

Gain Stple———— ﬂl

™ Fixed Gain Trace Style

" AGC {* Yaniable Area

% Momalize " Wwiggle Trace
AGLC window in zamples Trace Owverlap

|1IZIEI 3: 0o =

Dizplay Gaing

Channel |1 E: Change |IZI E:

| Change Dhe I | Change Al I |Equalize Gainsl

Once you have optimized the noise record, press OK. If a printer is attached, you will be
presented with a standard Windows™ print dialog. Otherwise you will be prompted to supply a
TIF file name:
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Save in; IE:} by D ocuments j 4= E‘F *

Bluetanth Exchange Falder
Corel User Files
Cownloads

My @oogle Gadgets

My Music

My Pickures

Play Camera Media

File narme; 5 hot Pritting. kit j Save

Save as bype: ITagged Image File Format [*.bf; " Liff] j Carcel |
s

v “iew Document Image

A noise analysis will be written to the Survey Log, showing the rms amplitude for each channel:
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File b [Stack 1, Shot Loc: 0 Meters] 16:47:03.75 012272010 126 KBytes SAVED
Moise Test [File Number: 6]
Survey: SC5_Survey

Line Number: 0

Date: 012212010
Time: 16:47:03.75%

Channel
Preamp [dB]
MNoise [uBar]
7
24
0.07
13
24
0.07
19
24
0.08
2h
24
0.07
A
24
0.07
37
24
0.22
43
24
0.07

24
0.07

8
24
0.08
14
24
0.06
20
24
0.07
26
24
0.07
32
24
0.07
38
24
0.07
44
24
0.07

3 4 h b
24 24 24 24 24

0.08 007 007 007 007

9 10 11 12

24 24 24 24
0.0y 007 007 007
15 16 17 18

24 24 24 24
0.0 007 007 007
21 22 23 24

24 24 24 24
0.0y 007 007 007
27 28 29 30

24 24 24 24
o.08 007 007 007
33 34 3b 36

24 24 24 24
0.0y 007 007 014
KL 40 11 42

24 24 24 24
0.0y 007 007 0.08
45 46 47 48

24 24 24 24
0.0y 007 007 0.08

Average Moise RMS: 0.08 uBar

Figure 19: Example noise test summary.
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2.4 ACQUISITION MENU

I Geometrics Multiple Geode 0S - [Pilot Window]
] 15urvey 2Geom 3 Observer | 4 Acquistion S File 6 Display 7 DoSurvey 8 Window 9 Answers 0 Print . Syskemn

1 Sample IntervalfRecord Length  SI0.25ms, RL 0.128s, Delay 0s

2 Acquisition Filkers FILTER QUT, FILTER QUT
3 Correlation QFF
4 Stack Options REPLACE OMLY

5 specify Channels
& Preamp Gains ALL LW GAIM
7 Stack Palarity POSITIVE

This menu contains the acquisition parameters -- those variables which affect how the data
is acquired.

If newly acquired data is in the memory, the system will not allow you to change most of
these parameters until you erase the data from memory, because stacking records with
different acquisition parameters is illogical. For example, there is no logic in changing the
sample rate between stacks. Attempting to change these parameters without clearing
memory will result in a prompt to either save the data first or clear the memory.

Note: Acquisition parameters are permanent in their effect on the data (unlike display

parameters). You cannot change the sample interval, record length, or filters once the data
is in memory or saved on disk.

241 SAMPLE INTERVAL/RECORD LENGTH

i Geometrics Multiple Geode 0S - [Pilot Window]

] 15urvey 2 Geom 3 Observer 4 Acquisition S File & Display 7 DoSurvey  8'Window 9 Answers OPrint . System

1 Sample Interval/Record Length kSI 0.25ms, RL 0.128s, Delay 0s |

2 Acquisition Filkers

ILTER. ©UT, FILTER ©UT
3 Correlation QFF
4 Stack Options REPLACE ORMLY

5 specify Channels
& Preamp Gains ALL LW GAIM
7 Stack Polarity POSITIVE
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Acquisition Timing Parameters ﬂ

— Sample [nterval —

Max Length = 16.384 Sec
20833 us Currert File Size - 16,00 KB

1,250 uz

I S
£ 500 us Record Len n1z2a =1o3

0125 ms

o Il i B

STOS 0.250 ris
ESO5 0.500 ms Delay [0 Sec
1.000 g
2.000 iz

4.000 ms
3.000 ms

/00 ] I Cancel |

. @ e e e

The output of a geophone is continuous. When this continuous (or analog) signal enters the
seismograph, it is digitized at even intervals and the resultant numbers are stored in memory. The
“sample interval” is the time interval between data samples.

The sample interval is selected to match the scale and type of the survey. For instance, smaller
sample intervals (faster sample rates) should be used for short surveys in hard (seismically-fast)
materials. Large sample intervals are generally used for long refraction surveys and reflection
surveys where events of interest arrive late in time.

Note: The ES-3000 and SmartSeis ST are limited to a range of 62 psec to 2ms.

The “record length” is the length of the final record in seconds. This is the amount of time the
system listens and records after each shot. In general, the longer the spread, the longer the
required record length.

There is a limit to the number of samples per each seismic trace, depending on your system.
These limits are summarized below:

Model Samples/trace Samples/trace
(standard) (optional)
StrataVisor NZ 16384 32768, 65536
SmartSeis ST 4096 32768, 65536
Geode 16384 32768, 65536
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ES-3000 4096 16384, 32768, 65536

Table 4: Standard and optional trace lengths for various seismograph models.

There is interplay between record length (in units of time) and sample interval. For a fixed
record length, the smaller the sample interval, the greater the number of samples per trace.
Conversely, for a given sample interval, the longer the record length, the greater the number of
samples per trace. The maximum-allowable record length for a given sample interval will be
dynamically displayed above the Record Len entry box (see above):

Max Length = 16.284 Sec
Current File Size = 16.00 KB

It is good practice to record only as long and/or sample only as fast as necessary to accomplish
the goals of the survey. Large data files can be cumbersome to work with, so you should
generally take care to keep them as small as possible. The appropriate parameters depend on the
type and goal of the survey. Contact the factory if you need guidance.

Rule of thumb: For most hammer and plate refraction work, a total trace length of 2000
samples will work fine. First choose a record length (in seconds) that will suit your maximum
shot-geophone offset. 0.2 seconds is a good place to start for a 200-ft (60m) spread. Once you
have chosen a suitable record length, the sample interval that gets you closest to 2000
samples/trace will usually suffice. To determine the number of samples per trace, divide the
sample interval into the total record length.

Delay can be used to postpone the start of the seismic record from the time the system receives a
trigger signal. For some applications, the early portion of the record will not contain usable
information. Typical of these are borehole surveys, where all the geophones may be located some
distance from the shot, refraction surveys where there is a large offset from the first geophone,
and marine surveys in deep water. Use of the delay allows the use of less memory and/or a faster
sampling rate in these cases.

Delay can also be used to control the amount of data acquired prior to the shot, or “pre-trigger”
data. This can be useful, especially with short shot-geophone offsets.

Just enter a negative number to record pre-trigger data. The timing information in the shot record
automatically incorporates any delay used — the time grid will be annotated accordingly. You do
not have to make corrections to the travel times when using a positive or negative delay.
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242  ACQUISITION FILTERS

i Geometrics Multiple Geode 05 - [Pilot Window]
] 15urvey ZGeom 3 Cbserver | 4 ficquisition S File & Display 7 DoSurvey 8 Window 9 Answers O Print . System
1 Sample Interval/Record Length SI0.25ms, RL 0.128s, Delay Os

2 Acquisition Filkers k FILTER OUT, FILTER. QUT
3 Correlation OFF

4 Stack Options REPLACE OMLY

5 Specify Channels

& Preamp Gains ALL LOW GAIN

7 Skack Polarity POSITIVE

Acquisition Filter Parameters il

Acguizition Filter 1 FILTER OUT —

Acquizition Filter 2 |F|LTEF| ouT j

ak. I Cancel |

Acquisition Filters are digital filters that result in the data being saved in a filtered state. As such,
these filters are irreversible. If you use them, use them carefully. Choose a filter from the
drop-down menu; you may choose from a variety of low cut, high cut, and notch filters. All are
standard Butterworth filters with a 24 dB/octave roll-off. You may enable two filters at once; to
create a band pass filter, you can set a low cut and a high cut. Setting the same filter twice has a
cascade effect — the roll-off is doubled to 48 dB/octave.

If you use filters, it is recommended that you use display filters (see Page 78). These affect the
displayed data only.

2.4.3 CORRELATION (MGOS, NZOS)

I Geometrics Multiple Geode DS - [Pilot Window]

"1 1 5urvey 2 Geom 3 Chserver | 4 ficquisition S File & Display 7 DoSurvey & 'Window 9 Answers O Print . System

1 Sample Interval/Record Length ST 0.25ms, RL 0.128s, Delay 0s
2 Acquisition Filkers FILTER QOUT, FILTER. OUT
3 Correlation
4 Skack Options k REPLACE OMLY
5 Specify Channels
& Preamp Gains ALL LOW GAIN
T Skack Polarity POSITIVE
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Correlation provides access to the correlation options. Correlation is used if you are recording
data generated with a swept or pseudo-random seismic source like a Wacker (“mini-Sosie”, see
separate manual at ftp://geom.geometrics.com/seismic/Misc/mini-sosie/). Correlation should be
disabled if you are using an impulsive source like a hammer, weight drop, or explosives.

If Enable Standard Correlation is selected, you will see the following dialog box:

Acquisition Correlation Parameters 5[

(] I Cancel |

Corelation Type — Pilot Freguency Filker . .
{~ Dizable Carrelation Listen Time IEI.1 28 Sec | Enable Fraquency Filter On Filat

i ID
{* Enable Standard Carrelation Sween Length |0 Ser Flinf 2
p Leng
(o Cut ID He

[iateh ID He

{” Enable Random Source Comelation Pilat Channel & |1

™~

\"Urhan Seismic Package only
(see separate manual)

W

The Listen Time is the length of the final record. The Sweep Length is the time duration of the
source, typically a vibrator. The Pilot Channel # is the channel the input sweep is connected to,
and this is correlated against the raw data to produce a correlated record. You must assign a pilot
channel if standard correlation is enabled.

Note: Even if correlation is disabled, you may still set a pilot channel. This is necessary if you
wish to use the Display Correlation option, which allows you to display correlated data while
saving raw, uncorrelated data (see Page 79; also see Appendix Error! Reference source not
found.).

Note: If you are not recording a pilot, Pilot Channel # should be set to -1.

Note: The term “standard correlation” is used here to differentiate between this and correlation
for pseudo-random sources, such as mini-Sosie. If you have purchased the pseudo-random
source software, there will be an additional correlation option in the above dialog box and
operation is discussed in a separate manual, which can be found here:
ftp://geom.geometrics.com/seismic/Misc/mini-sosie/.

You may also, if you wish, apply a filter to the pilot signal prior to correlation. This is not
generally used with a vibrator, being more appropriate for use with a pseudo-random source. If
you wish to filter the pilot, click the Enable Frequency Filter on Pilot box and type in the desired
corner frequencies.
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ftp://geom.geometrics.com/seismic/Misc/mini-sosie/
ftp://geom.geometrics.com/seismic/Misc/mini-sosie/

Note: If using a vibrator, filtering the pilot is not recommended.

244  STACK OPTIONS (MGOS, NZOS, SGOS, STOS, ESOS)

i Geometrics Multiple Geode 0% - [Pilot Window]
] 15urvey ZGeom 3 Cbserver | 4 ficquisition S File & Display 7 DoSurvey 8 Window 9 Answers O Print . System

1 Sample Interval/Record Length 51 0.25ms, RL 0.128s, Delay 0=

2 Acquisition Filkers FILTER T, FILTER. QUT
3 Correlation OFF

4 Stack Options REPLACE ONLY

5 Specify Channels

6 Preamp Gains ALL LOW GAIN

7 Skack Polarity POSITIVE

Acquisition Stack Parameters ﬂ

Stack Every Shat.
Corelate, Send, Save Data &nd Clear Memorn Only On Stack Limit

Stack Lirnit I‘I

wFOs [ Stack Before Corelation
MEOSL__ " Stack After Comelation
£ Auta Stack
£ Feplace

Auto Save iz OMN

| k. I Cancel

Stacking or summing the data is the process of adding data from successive shots to improve the
signal-to-noise (S/N) ratio of the data. All Geometrics seismographs allow a virtually unlimited
number of stacks, although for practical purposes, often only a few stacks are sufficient.
Assuming the noise is random, stacking will improve the S/N ratio proportional to the square
root of the number of stacks. A record comprised of four stacks will have twice the S/N ratio of
a record comprised of a single stack.
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SCS offers a variety of stacking options. The options are interdependent, and some are only
available when certain others are enabled. In the following discussion, a “stack” is one of a
series of shots (generally in the same location) that, when summed, make up the shot record.

There are four basic stack modes. Stack Before Correlation and Stack After Correlation only
apply if correlation is enabled (Page 49). Auto Stack and Replace generally apply when using
impulsive sources, or when using non-impulsive sources and recording raw, uncorrelated data.

The options available in this dialog depend on whether Auto Save is enabled or not; you should
read Section 2.5.1, beginning on Page 65, before continuing. We will first consider the condition
where Auto Save is enabled (which, in production reflection work, is the most common mode of
operation).
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Auto Save Enabled, Stack Before Correlation Mode Enabled

Acquisition Stack Parameters 5[

Stack Ewvery Shot.
Corelate, Send, Save Data &dnd Clear Memary Only On Stack Limit

Stack Lirnit |4

& Stack Before Comelation
" Stack after Comelation
£ Sutn Stack

€ Feplace

Auta Save iz ON

| 2k I Cancel

When recording correlated data, this option is the most efficient. Correlation is not done
until the Stack Limit is reached, so the correlation process is only conducted once per
shot point, regardless of the number of stacks. No data is sent to or displayed on the
controller PC until the Stack Limit is reached. However, as confirmation that the stack
was recorded, the stack count will be updated and displayed on the Status Bar (Page 19)
and at the top of the Shot Window (Page 10). The individual stacks will also be recorded
and displayed as events in the Log Window (Page 14). After the data are saved, there is
no need to clear the shot record prior to taking the next shot; the current record will be
replaced and the stack count will revert to 1 upon the next trigger. The pilot for the last
stack in the sequence will be used for the correlation.

This mode assumes that the pilot signal does not change from sweep to sweep. If you are
using a variable pilot (i.e., Varisweep™), you should stack after correlation (below).
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e Auto Save Enabled, Stack After Correlation Mode Enabled

Acquisition Stack Parameters 5[

Correlate And Stack Every Shat.
Send, Save Data And Clear Memary Only On Stack Limit

Stack Lirnit |4

" Stack Before Corelation
% Stack after Comelation
£ Sutn Stack

€ Feplace

[T Display Intermediate Stacks

Auta Save iz ON

| 2k I Cancel

As mentioned above, this mode should be used when you are using a variable pilot. In
this mode, each stack is correlated with its own, unique pilot prior to stacking. Instead of
only a single correlation step at each shot point, there is one correlation for each stack.
Since there are correlated data available after each stack, you have the option to Display
Intermediate Stacks. Choosing to do so will slightly increase the time between stacks.
As above, there is no need to clear the shot record after the data are saved; the current
record will be replaced and the stack count will revert to 1 upon the next trigger.
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e Auto Save Enabled, Auto Stack Mode Enabled

Acquisition Stack Parameters 5[

Stack Ewvery Shot.
Send, Save Data And Clear Memary Only On Stack Limit

Stack Lirnit |4

€ Stack Before Comelation
£ Stack After Carelation

At Stack ¥ Stack Polarity Positive
" Feplace

[T Display Intermediate Stacks

Auta Save iz ON

| 2k I Cancel

This is the most common mode of operation when using impulsive sources such as
explosives, accelerated weight drop, or hammer and plate. It is also used when using
non-impulsive sources and recording raw, uncorrelated data. The individual stacks are
automatically summed until the stack limit is reached. At that point, the data are saved
automatically, and the system is ready for the next shot point. There is no need to clear
the shot record after the data are saved; the current record will be replaced and the stack
count will revert to 1 upon the next trigger. You may opt to view intermediate stacks;
this may slow down production slightly.

An additional feature is the ability to change the polarity prior to stacking. This can be
done at any time within the record. Unchecking the Stack Polarity Positive box will
cause subsequent records to be flipped (multiplied by -1) prior to stacking (see Page 64).
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e Auto Save Enabled, Replace Mode Enabled

Acquisition Stack Parameters 5[

Send, Save Data And Clear Memory Faor Every Shat

£ Stack Before Correlation
£ Stack dfter Eorelation
At Stack

* Feplace

Auta Save iz ON

| 2k I Cancel

In Replace mode, stacking is essentially disabled; the stack count never exceeds 1. Each
subsequent triggering of the system replaces the previous record. If the data are not
saved, they will be lost when the system is triggered again.

Note: When Replace mode is enabled along with Auto Save, the stack count does not
apply — each individual stack will be saved automatically. Replace mode plus Auto Save
is nearly identical to Auto Stack plus Auto Save and a Stack Limit of 1, but because of
the way data are buffered in Replace mode, it is slightly faster. However, you must be in
Auto Stack mode to freeze channels (see Page 99) or unstack (below). Replace mode is
most often used in continuous recording applications (see Appendix Error! Reference
source not found.).

Following is a discussion of the various stack modes with Auto Save disabled.

56
Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



e Auto Save Disabled, Stack Before Correlation Mode Enabled

Acquisition Stack Parameters 5[

Stack Ewvery Shot.
Correlate, Send Data And Clear Memaory Only On Stack Limit

Stack Lirnit |4

& Stack Before Comelation
" Stack after Comelation
£ Sutn Stack

€ Feplace

Auta Save 1z OFF

| 2k I Cancel

In this mode, note that even though Auto Save is disabled, the Stack Limit still applies,
because SCS must know how many stacks to do before correlating the data. The pilot
for the last stack in the sequence will be used for the correlation.

If you wish to save the correlated record, you must do so manually (Page 97). If you do
not, it will be overwritten by the next record. There is no need to clear the data between
records in this mode; the first stack of the next record will automatically replace the
correlated version of the previous, and the stack count will automatically revert to 1.
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e Auto Save Disabled, Stack After Correlation Mode Enabled

Acquisition Stack Parameters 5[

Correlate And Stack Every Shat.
Send Data Every Shot

" Stack Before Corelation
% Stack after Comelation
£ Sutn Stack

€ Feplace

Unstack Delay IEI TEBCE

Auta Save 1z OFF

| 2k I Cancel

In this mode, every stack is automatically correlated and stacked. There is essentially no
limit to the number of stacks you can do. No data are saved until you do so manually
(Page 97). When you do save the data, the stack count does not automatically revert to 1
— subsequent records will continue to be correlated and stacked to the previous data. In
this manner, you can save several records having different stack counts for the same shot
point. If, after saving, you wish to restart fresh, with a stack count of 1 (you have moved
to the next shot, for example), you must clear the data manually (Page 93).

You may do selective stacking by entering a positive, non-zero number in the Unstack
Delay field. Doing so will cause the following to be displayed after each shot:

unstack X
Unstack?

YES NO |

Press YES To Unstack
Press NO Or Do Nothing To Keep Stack
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You will have n seconds to decide whether you want to unstack the most recent stack or
not, where n = the Unstack Delay. If you do, the stack count will be reduced by one.
You may choose NO at any time; after n seconds, NO is chosen for you and the data
cannot be unstacked.

Note: When Unstack Delay is enabled, the data shown in the Shot Window is the stacked data —
it is not just the most recent, individual stack.

e Auto Save Disabled, Auto Stack Mode Enabled

Acquisition Stack Parameters ﬂ

Stack Ewvery Shat.

Send Data Every Shot
£ Stack Before Carelation
£ Stack After Comelation
% At Stack v Stack Polarity Positive

" Replace

Unstack Delay IEI TECE

Auto Save iz OFF

| k. I Cancel

This is the most common mode when doing hammer-and-plate refraction work. It works
exactly as that described immediately above, but without the correlation step. Each
record is automatically stacked to the previous, you may manually save at any time, and
you must clear the data (Page 93) in order to set the stack count back to 1. Selective
stacking is enabled by setting a non-zero Unstack Delay as described above. Stack
polarity was discussed on Page 55.
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e Auto Save Disabled, Replace Mode Enabled

Acquisition Stack Parameters 5[

Send And Clear Mermory For Every Shat

£ Stack Before Correlation
£ Stack dfter Eorelation
At Stack

* Feplace

Auta Save 1z OFF

| 2k I Cancel

In this mode, stacking is disabled. Each record is sent to the controller and is either
ignored or manually saved. The stack count never exceeds 1 (rarely used).

245 SPECIFY CHANNELS

i Geometrics Multiple Geode 0S - [Pilot Window]
] 15urvey ZGeom 3 Observer | 4 Acquisition S File & Display 7 DoSurvey & Window 9 Answers 0 Print . Syskem

1 sample IntervallRecord Length SI0.25ms, PL 15, RL 0.128s, Delay Os

Z Acquisition Filkers FILTER OUT, FILTER. ©UT
3 Standard Carrelation Ofl, Pilak Ch 1

4 Skack Options STACK BEFORE

5 Specify Channels

& Preamp Gains k ALL LW QAIM

7 Stack Polarity POSITIVE
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This is geometry of next file to be written
Shot coordinate ||:|

GrI:I.IIIIII

A Fi FiN FiN P Fi FiN P
1 2 3 4 5 G il 2
Trace 2 3 4 il E

Interal 10 | 100 | 100 | 100 | 100

Gieophane [ o0 [ 200 [ 300 [ 400 [ 500

coordinate

Gain | LOw 24 | LOw 24 | LOW 24 | LOW 24 | LOW 24 | LOW 24

Use | DATA | DATA | DATA | DATA | DATA | DATA

Freeze [ MO | MO | HO | WO | MO
- Bl

1-DATA, 2- AL, 3-N/&, 4 - INACTIVE
UISE LEFT/RIGHT KEYS TO SELECT CHANNEL.
PRESS ENTER WHEN DONE.
UIP KEY FOR PREAMP GAIN, DOWN FOR CHANMEL FREEZE
¥ Fipple (] I Cancel [In Meters |

The above dialog box should look familiar; see Page 35. Also see Page 153.

2.4.6

PREAMP GAINS

i Geometrics Multiple Geode 0S - [Pilot Window]

] 15urvey 2 Geom 3 Observer 4 Acquisition S File & Display 7 DoSurvey  8'Window 9 Answers OPrint . System

1 Sample IntervalfRecord Length  SI0.25ms, RL 0.128s, Delay 0s
2 Acquisition Filkers FILTER QUT, FILTER QUT

3 Correlation CFF

4 Stack Options STACK OMLY

5 Specify Channels
ALL LYW GAIN
POSITIVE

& Preamp ains

7 Stack Polarity k

61
Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



x

= &l Low Gain
i~ all High Gair Carcel |
" Individual

Thiz zetting only affects all DATA
channelz. Use 'Specifu Channels' fram
menu ko zet preamp gains for AL
channels.

The preamp gains that are selectable from the software depend on jumper settings in the
seismograph. There are three possible combinations, depending on jumper settings: 24/36 dB,
12/24 dB, and 0 dB. Unless specified otherwise, all Geometrics seismographs come from the
factory set to 24/36 dB.

You may set all of the gains to the high or low setting, or you may set the gains individually. If
you select Individual, you will see the familiar dialog box:
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This is geometry of next file to be written
Shot coordinate ||:|

G,EI.EIIII

A Fi FiN FiN P Fi FiN P
1 2 3 4 5 G il 2
Trace 1 2 3 4 il E

Interal [ o0 | too | 100 | 100 | 1.00

Geaph

comeete | 000 | 100 | 200 | 300 | 400 | 500

Gain | LOw 24 | LOw 24 | LOW 24 | LOW 24 | LOW 24 | LOW 24

Use | DATA | DATA | DATA | DATA | DATA | DATA

Freeze | NO | NO [ MO | MO | MO | HNO

- Bl

1-DATA, & - Al 3- N4, 4 - INACTIVE
USE LEFT/RIGHT KE%S TO SELECT CHAMMEL.
FRESS EMTER “WHEMN DOME.
UP KEY FOR PREAMP GAIN, DOWMN FOR CHAWMEL FREEZE

¥ Fipple (] I Cancel [In Meters |

See Page 35 for a discussion of setting individual gains. Gains may also be set from the
Geometry GUI; see Page 153.

Note: When doing refraction, or any other survey in which you are only interested in first-
arrivals, it doesn’t matter if the channels are overdriven or “clipped” (Page 79), and you can
usually set all channels to the higher gain. When doing reflection, you should set higher gains
wherever you can without overdriving the channels. This may require some test shots.
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The de-scaling factors for the various preamp gain settings are as follows:

De-scaling
Gain (dB) Factor
0 2.6974E-03
12 6.7536E-04
24 1.6985E-04
36 4.2704E-05

Table 5: Preamp gain settings and associated de-scaling factors.

Preamp gains can also be set from the Geometry Toolbar; see Page 153.

2.4.7 STACK POLARITY (MGOS, NZOS, SGOS, STOS, ESOS)

i Geometrics Multiple Geode 05 - [Pilot Window]
~] 15urvey ZGeom 3 Cbserver | 4 fcquisition S File 6 Display 7 DoSurvey 8 'Window 9 Answers O Print . System

1 Sample Interval/Record Length SI0.25ms, RL 0.128s, Delay Os

2 Acquisition Filkers FILTER OUT, FILTER. QUT
3 Correlation OFF
4 Skack Opkions STACK CMLY

5 Specify Channels
6 Preamp Gains ALL LOW GAIN
7 Skack Polarity POSITIVE

If you are doing shear wave work and employing reverse-polarity shots, reversing the Stack
Polarity when you reverse the source polarity can be a useful shear wave enhancement tool. It
will cause the subsequent shots to be flipped (multiplied by -1) prior to stacking, thereby
enhancing the shear wave at the expense of the compressional wave. This is the only item in the
Acquisition Menu that can be changed while data are in memory. It can also be changed in the
Stack Options dialog box (Page 51).
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2.5 FILE MENU

[ Geometrics Multiple Geode DS - [Pilot Window]
:l 15urvey 2 Geom 3 Observer 4 Acquisition | 5 File 6 Display 7 DoSurwey S 'Window 2 Answers  OPrink | Syskem

1 Storage Parameters Auko Save ON, Disk D:\Prudhoe_AEL, 1001.DAT
2 Ejeck Tape

4 Read Disk
5 Riead|Wext (SEG-Y Disl File)

& Read Tape 3

The File Menu is where you set up your storage parameters (path, next file number, file format,
etc.). You can also read in and display existing data files.

2.5.1 STORAGE PARAMETERS

i Geometrics Multiple Geode 05 - [Pilot Window]
:l 1 Survey 2Zaeom 3 Observer 4 Acquisition | S File 6 Display 7 DoSurvey 8'Window 9 Answers  OPrink | Swstem

1 Storage Parameters k Auka Save O, Disk D:\Prudhoe_AEL, 1001.DAT

2 Ejeck Tape

4 Read Disk
5 Read Mext (SEG-Y Disk File)

6 Read Tape 3
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x
Mext File Murnber |-| oo ¥ Auto Save  Stack Limit |-|

Data Tepe
’V f* SEG-2 i~ SEG-D i~ SEGY

[+ SawvetoDisk ™ Diive Switching Enabled Setlp |
Drive |D; v| Path  D:\Prudhos_4E 1 |

Select a path from list ar type in name ko create a new folder

[T SavetoTape [ Disable Tape Drivers
Mest Tape Mumber 100

Mo tape dive avallable

F. I Cancel

The Storage Parameters dialog lets you specify how and where the data will be stored on disk.

The Next File Number is the name of the next SEG file that will be saved. This is incremented
automatically.

If the file number already exists in the chosen path, a letter will be added to the end of the file
number and this will be indicated in the Survey Log.

Note: SCS will never overwrite existing SEG files.

If you check the Auto Save box, enter a Stack Limit. The data will be saved automatically when
the number of stacks reaches the stack limit. In the case of stacking before correlation (Page 56),
the Stack Limit defines the number of stacks to do before correlating the record.

Note: If you are in Auto Save mode, it is not necessary to clear the data before the next shot; the
first stack of the next shot will replace it. Read Section 2.4.4, Page 51.

Choose the SEG Data Format you wish to write the data in. See Error! Reference source not
found. for information on the three formats supported by SCS.

Note: If Promax will be used to process SEG-D data, please see D.3.2.

Note: If you wish to integrate serial data into the file header (Page 135), you must record in
SEG-D format. SEG-2 and SEG-Y do not support this feature. However, serial data will always
be written to the Survey Log (Page 14), regardless of the SEG format chosen.
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Choose a Drive for the data to be written to from the drop-down menu; either choose a Path in the
same way or type one in and SCS will create it.

Note: Only top-level directories can be created from this dialog box, and only top-level
directories from each drive are available in the drop-down list. SCS does not recognize
subdirectories.

You can enable up to three drives, and the software will automatically switch to a new drive
when one becomes full or reaches its user-specified allotment of data. Check the Drive Switching
Enabled (MGOS, NZOS, MMGOS, and MNZOS) box and press Setup. You will see the
following dialog:

Drive Switching Parameters ﬂ

Drrive Path Size Linnit Ayailable Digk, Space
M CURRENTUSE |G~  cibats  [3 GB 4 GE
¥ USE [ =]  Fuwaa  [100 GE 122 GB
Mwotusep  [o -] cabae 0GB 4 GE

| ] 4 I Cancel |

MGOS, NZOS, MMGOS, MNGOS

Check the boxes of the drives you wish to use and choose the drive letters from the drop-down
menus. Enter the amount of data in Gb that you wish to store on each drive before it switches to
the next one. In this mode, the path will default to \ Data for each drive.

If you intend to save data to tape, the tape drive must be plugged in to the SCSI port and powered
up before you boot the seismograph or laptop. Enter the number of the first tape in the Next
Tape Number entry box. This number should be updated whenever you change tapes, and the
tapes should be labeled with the appropriate tape number. The tape number and the files written
to it will be recorded in the Survey Log for future data retrieval purposes.
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2.5.2 EJECT TAPE (MGOS, NZOS, MMGOS, MNZOS)

¥ Geometrics Multiple Geode 05 - [Pilot Window]

:| 1 Survey  ZGeom 3 Observer 4 Acguisition | S File 6 Display 7 DoSurvey  SWindow 9 Answers  OPrink . System

1 Storage Parameters Auto Save OM, Disk D:\Prudhoe_AE1, 1001.DAT
&
4 Read Disk

5 Read Mext [SEG-Y Disk File)

6 Read Tape 3

Selecting Eject Tape will eject the tape from the tape.

2.5.3 READDISK

¥ Geometrics Multiple Geode 05 - [Pilot Window]

:l 1Survey 2 Geom 3 Observer 4 Acquisition | 5 File € Display 7 DoSurvey 8'Window 9 Answers 0Prink |, System

1 Storage Parameters Auko Save ON, Disk D:\Prudhoe_AEL, 1001.DAT
2 Eject Tape

5 Read Mext (SEG-V Disk File) !

6 Read Tape 3

open 21 x|

Loak, ir: I I3 zample_refraction_data j = |=j< v

Marme = | Size | Tvpe =

10aa ZO0KE DAT File

1003 ZOOKE DAT File

1004 ZOOKE DAT File

1005 ZOOKE DAT File

1006 Z00KE DAT File e
= 1008 200 KE ID.C'.T File _ILI
4 [

File name: | Open I

Files of type: ISeismic SEG-2 File [* dat:* 202 j Cancel

You may read in and display any file acquired with SCS. Choose Read Disk and select a file
from the resulting dialog box. The data will be displayed in the Shot Window; use the Display >>
Shot Parameters menu (Page 71) to customize the display.
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2.5.4 READ NEXT (SEG-Y DisK FILE) (MGOS, NZOS, MMGOS,
MNZOS)

¥ Geometrics Multiple Geode 05 - [Pilot Window]
:| 1 Survey  ZGeom 3 Observer 4 Acguisition | S File 6 Display 7 DoSurvey  SWindow 9 Answers  OPrink . System

1 Storage Parameters Auto Save OM, Disk D:\Prudhoe_AE1, 1001.DAT
2 Eject Tape

4 Read Disk
6 Read Tape ] 3

Unlike SEG-2 and SEG-D files, SEG-Y files store many shot records in a single file. To read
and display a SEG-Y file, you must first read the file in (see above). The first shot record in the
file will be displayed. To view additional shot records within the file, you must use the Read
Next SEG-Y Disk File command.

2.5.5 READ TAPE (MGOS, NZOS, MMGOS, MNZOS)

@l Geometrics Multiple Geode 05 - [Pilot Window]
:| 15urvey 2 Geom 3 Observer ¢ Acquisition | SFile & Display 7 DoSurvey 8 Window 9 Answers 0Print . System

1 Storage Parameters Auko Save OB, Disk D:\Prudhoe_AEL, 1001.04T
Z Ejeck Tape

4 Read Disk
5 Rlead Mlext (SEG-Y Disk File)

1 Mexk
2 Previous
3 Skip Forward

4 Skip Backward
5 File

The Read Tape function allows you to read data from the tape back in to memory for display and
printing.

o Next will read the next record on the tape.
e Previous will read the previous record on the tape.
e Skip Forward allows you to skip a user-specified number of records forward on the tape.

e  Skip Backward allows you to skip a user-specified number of records backward on the
tape.
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o File allows you to seek a user-specified record on the tape.
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2.6 DiSPLAY MENU

I Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

:| 1 Survey 2 Geom 3 Observer 4 Acguisition SFile | 6 Display 7 DoSurvey & Window 9 Answers 0 Print . Syskem

1 shot Parameters 3
2 Spectra Parameters 4
3 Moise Monitor Parameters 10rnY

4 Gather Parameters

S Trigger Parameters

6 Moise Parameters

8 Geametry Toal Bar Display Setting
9 Pilok Parameters

The Display menu is for controlling how data are displayed by SCS. None of the settings in this
menu have any effect on the data themselves. All settings affect data display only.

2.6.1 SHOT PARAMETERS

Bl Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

:| 1Survey 2 Geom 3 Observer 4 Acguisition SFile | & Display 7 DoSurvey 8 'Window 9 Answers OPrint . System

1 shat Parameters k 1 Display Boundary Ch 1-500, -105-65.5365

2 Spectra Parameters 3 2 Gain Style Mormalize

3 Moise Manitor Parameters 100 3 Trace Style Wariable

4 Gather Parameters 4 Display Gains

S Trigger Parameters 5 Display Filkers OFF

6 Moise Parameters 7 Display Correlation Sekup  Correlation OFF, Spiking OFF

& Geometry Tool Bar Display Setting
9 Pilot Parameters

The Shot Parameters menu allows you to control the display of the shot record.

Tip: Use the right Arrow key to bring up the Shot Parameters sub-menu.

2.6.1.1 DISPLAY BOUNDARY

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

:| 1 5urvey 2 Geom 3 Observer 4 Acquisition SFile | g Display 7 DoSurvey & Window 9 Answers 0Print |, System

1 Shat Parameters ) Boundary Ch 1-500, -10s

2 Spectra Parameters 3 2 Gain Style k Mormalize

3 Moise Monitor Parameters 10mYy 3 Trace Style ‘ariable

4 Gaakher Parameters 4 Djsplay Gains

S Trigger Parameters 5 Display Filkers OFF

6 Moise Parameters 7 Display Correlation Setup  Correlation OFF, Spiking OFF

g Geometry Tool Bar Display Setting
9 Filat Parameters
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Shot Display Boundary Paramekters El

Start Chanmel |-| Start Tirne |.1 0 Sec

End Chanrel |5|:||:| End Time EE 535 SeC

Advanced Trace(z] Selection |

Cancel |
Apply |

The Display Boundary dialog allows you to determine how much of the total record is actually
displayed. You are under no obligation to display the entire record. You can adjust the window

of the data that you are looking at to focus on events of interest.

2.6.1.1.1 ADVANCED TRACE(S) SELECTION

Shot Display Boundary Parameters
Start Chanrel |1 Start Tirne |_1 0 Sec

End Channel |5|:||:| End Timne E5 535 Sec

| Advanced Trace[s]lﬁelectinn I
L

X
oK |
Cancel |
Apply |

Geometrics Seismodule Controller x|

HZG%%—FIF Plat Pilat Trace v Plot Data

v Plok A Trace ¥ Flok Even Data Trace
[¥ Flok ©dd Data Trace

Flaok Every Mth Daka Trace I 1

Select Data Trace Mumber(s) To Plot  kype * For all Traces):

I*

cmel_|
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The Advanced Trace(s) Selection dialog gives you more control over which traces are actually
displayed in the shot window, and is self-explanatory. If you list individual trace numbers to
plot, they should be separated by a comma or space.

2.6.1.2 GAINSTYLE

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

: 1 5urvey 2 Geom 3 Observer 4 Acquisition SFile | g Display 7 DoSurvey & Window 9 Answers 0Print |, System

1 Shat Parameters 1 Display Boundary Ch 1-500, -10s-65.5365

2 Spectra Parameters 3 2 Gain Style Mormalize

3 Moise Monitor Parameters 10mYy 3 Trace Style k ‘ariable

4 Gakher Parameters 4 Djsplay Gains

S Trigger Parameters S Display Filters OFF

& Moise Parameters 7 Display Correlation Sekup  Correlation OFF, Spiking OFF

& Geometry Tool Bar Display Setting
9 Filat Parameters

x
Gain Style
+ Fixed Gain
" AGC Cancel |
" Nomalize Apply |
AGC window in zamples Trace Overlap

There are three gain styles to choose from.

Fixed Gain applies the same gain multiple to the entire length of an individual trace (but not
necessarily the same gain to all traces). This is most often the gain style of choice in refraction
surveys.

AGC (“automatic gain control”) strives to equalize the amplitudes of early and late events in the
seismic trace. This gain style is very useful in displaying seismic reflection data. The trace scale
factor is adjusted continuously along the trace to adjust the trace excursions regardless of the
relative strength of vibrations. If AGC is enabled, you must specify an AGC Window. The
optimum choice will depend on the data and in particular the time length of the seismic wavelets
in the data. The number entered should be in data samples, between 2 and 1000. The best choice
is empirically determined, but need not be particularly precise. A wide range of values will give
acceptable results. Windows that are too short will distort the waveforms; those too long will
obscure some reflections. Since only the display is affected, experiment with different displays
for a particular data set to see which gives the best records. When in doubt, start with 250.
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To control the overall trace amplitudes when using AGC, you must specify a Trace Overlap.
This is simply a scale factor, applied after the AGC is performed, that determines the display
gain of each trace expressed in terms of how much the traces overlap each other. It is similar to
Display Gains (discussed below) except that it forces the display gain of each trace to be the
same. In most cases where you would use AGC, particularly reflection surveys, it is usually
desirable to scale each trace identically after AGC has been applied.

Experiment with the Trace Overlap parameter to get a feel for its effect on the display.

Normalize takes the maximum amplitude of each trace and scales the entire trace proportionally
by this value. This option is a good way of setting the gain on each channel so that you can view
them all equally (e.g. in terms of the maximum value obtained) for each channel. Asin AGC, the
Trace Overlap value is used to set the size of the traces when they are normalized.

2.6.1.3 TRACESTYLE

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

: 15urvey 2 Geom 3 Observer 4 Acguisiion S File | 6 Display 7 DoSurvey 8 'Window 9 Answers OPrint . System

1 Shat Pararneters 1 Display Boundary Ch 1-500, -105-65.5365

2 Spectra Parameters 3 2 Gain Style Mormalize

3 Moise Monitor Parameters 10mYy 3 Trace Style Wariable

4 Gather Parameters

S Trigger Parameters S Display Filters OFF

6 Moise Parameters 7 Display Correlation Setup  Correlation OFF, Spiking OFF

& Geometry Tool Bar Display Setting
9 Filat Parameters

Shot Display Trace Style Par
[~ Clipped 0

T Styl
PR Cancel

' Yaniable Area
" Wiggle Trace Apply
£ Shaded firea

il

channels

|1 1]
Plat grid line ewvery IU.m Cec

Plat blue trace every

Data can be shown in Variable Area, Wiggle Trace or Shaded Area form; these are shown in
Figure 20. Variable Area and Shaded Area fill in the positive peaks, making reflection events
more apparent, and are the most common trace styles used in 3D land surveys.
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Figure 20: Trace styles available for Shot Window.

Any of the three trace styles can be displayed in clipped or unclipped from. Clipping is usually
used only with the Variable Area trace style when you are looking at first breaks. The effect is
illustrated in Figure 21 below. Each trace will be clipped according to the Trace Overlap
parameter setting.
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Figure 21: Unclipped vs. clipped traces.

Note: The term “clipping”, as used here, applies only to the display and should not be confused
with “clipped” or overdriven channels (see Page 79).

Experiment with the various trace styles to gain familiarity.

2.6.1.4 DispLAY GAINS

Bl Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
: 1Survey 2 Geom 3 Observer 4 Acguisition SFile | & Display 7 DoSurvey 8 'Window 9 Answers OPrint . System

1 shat Parameters 1 Display Boundary Ch 1-500, -105-65.5365

2 Spectra Parameters 3 2 Gain Style Fixed Gain

3 Moise Manitor Parameters 100 3 Trace Style Wariable

4 Gather Parameters

S Trigger Parameters 5 Display Filkers

6 Moise Parameters 7 Display Correlation Sekup  Correlation OFF, Spiking OFF

& Geometry Tool Bar Display Setting
9 Pilot Parameters

76
Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



Change Display Gains X|
— Display Gaing—————

¥ Auto Scale Traces
Cancel
 fadjust Al
i~ Individual

" Equalize Gainz

If you are using fixed gain, you may use the Display Gains menu to control the trace amplitudes.

Auto Scale Traces (Hot Key: 6) automatically selects the trace size values to display the data on
the screen. The Fixed Gain style is most often used in seismic refraction surveys, so this function
attempts to set the trace sizes in order to best display the first breaks. With a new record, this
function will quickly get to the best choice or at least close to the best choice. This utility is also
contained in the DoSurvey menu for convenience.

Only the portion of the record currently displayed on the screen affects the calculation. If you
change the Display Boundaries after scaling the data automatically, a different data set will be
displayed on the screen with a less optimum choice. In that case, re-run Auto Scale Traces.

Adjust All and Individual are used to manually adjust the size of the trace. The relative amplitude
scaling factors (trace sizes) are listed above the channel numbers on the screen (and on the
plotted record). The units are dB, incrementing in +/- 3 dB steps. A 3 dB step is an increase of
41% or a decrease of 29%. Two steps (6 dB) is double or one-half the original value. When the
| Gain Style—isStyle is set to Fixed Gain, the trace excursions and trace size factor can be used to
compare true amplitudes at the input. This can be useful for assessing attenuation with distance.

| When Adjust All (Hot Key: ——}is—) is chosen, the following will be displayed in the lower
right-hand corner of the shot record:

IJze up/down to adjust gaing, CLR [or ESC) when done

In this mode, each press of an up/down Arrow key will increase/decrease the display gain of each
channel by 3 dB.

When Individual (Hot Key: «<—3<«) is chosen, the following will be displayed in the lower right-
hand corner of the shot record:
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Channel 1

Ilze up/down to adjuzst gaing, left/right ta gelect ch, CLR [or ESC] when
done

In this mode, the left/right Arrow keys are used to move from channel to channel. The number of
the channel currently under control is displayed, the corresponding trace is highlighted, and each

press of an up/down Arrow key will increase/decrease the display gain of the highlighted channel
by 3 dB.

Choosing Equalize Gains will set all of the display gains equal to the current display gain of
channel 1.

2.6.1.5 DISPLAY FILTERS

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
: 1 5urvey 2 Geom 3 Observer 4 Acquisition SFile | g Display 7 DoSurvey & Window 9 Answers 0Print |, System

1 Shat Parameters 1 Display Boundary Ch 1-500, -10s-65.5365

2 Spectra Parameters 3 2 Gain Style Fixed Gain

3 Moise Monitor Parameters 10mYy 3 Trace Style ‘ariable

4 Gaakher Parameters 4 Display Gains

S Trigger Parameters 5 Display Filkers OFF

6 Moise Parameters 7 Display Correlation Sek k Correlation OFF, Spiking OFF

g Geometry Tool Bar Display Setting
9 Filat Parameters

Shot Display Filter Parameters

— Display Frequency Filker
v Enable Frequency Filker K.

High Cut |'3 Hz
L Cut IU Hz
Matzh I':I Hz

Cancel

el

Apply

SCS is equipped with digital display filters. Display Filters act only on the data display, and do
not affect the data stored to tape or disk. Operation and effect are identical to those of
acquisition filters (Page 49), except that in display filters you may choose between 24 and 48
dB/octave filter slopes (all acquisition filters have attenuation slopes of 24 dB/octave).

Filters are useful for reducing noise from unwanted sources. This includes passing vehicles,
ambient wind noise, or even coherent shot-generated noise like ground roll or air blast.
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2.6.1.6 DisPLAY CORRELATION SETUP (MGOS, NZOS)

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

: 15urvey 2 Geom 3 Observer 4 Acguisiion S File | 6 Display 7 DoSurvey 8 'Window 9 Answers OPrint . System

1 Shat Pararneters 1 Display Boundary Ch 1-500, -105-65.5365

2 Spectra Parameters 3 2 Gain Style Fixed Gain

3 Moise Monitor Parameters 10mYy 3 Trace Style ‘ariable

4 Gaakher Parameters 4 Display Gains

S Trigger Parameters S Display Filters OFF

& Noise Parameters 7 Display Correlation Setup Correlation OFF, Spiking OFF
& Geometry Tool Bar Display Setting k

9 Filat Parameters

Display Correlation Parameters x|

Filat CIC Calibration

Calibration Factor |1 Calibrate (If thiz pilot iz the best] |

— Pilot Frequency Filker
[™ Enable Frequency Filter On Filat

Apply Mew Parameters

ak I Cancel |

Carrelation Type

" Digable Comelation
i IEI

{*' Enable Standard Corelation Sweep Length 0 Sec i B Flz

(Lt [Eiat IEI Hz
[iatzh IEI HE

" Enable Fandom Source Cormelation Filat Channel #1

\

Urban Seismic Package only
i(see separate manual)

When acquiring data with a non-impulsive source, such as a vibrator, it is not necessary to
correlate the data prior to storing. In fact, more and more practitioners are recording raw,
uncorrelated data in the field, and doing the correlation step during processing. This allows the
flexibility to apply pre-correlation steps such as spectral whiting of the pilot trace.

In this case, it is still useful to be able to view correlated data in the field for QC purposes.
Display correlation is identical in function to acquisition correlation (Page 49), except that it only
acts on the displayed data. The saved data will still be uncorrelated.

Note: The maximum input on the channels is + 2.8V. If this limit is exceeded, the A/D circuitry
will be overdriven and the trace for that channel will be “clipped”. Clipped traces are shown in
red in the Shot Window. When doing refraction, where the only concern is first arrivals, clipping
is generally not a problem. However, if you are doing a survey in which the entire waveform is
important (such as reflection or MASW), clipping should be avoided. This can be accomplished
by some combination of the following: reduce the source magnitude, turn down the gains of the
clipped channels, or increase the distance between the shot and the clipped channels.
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2.6.2 SPECTRAPARAMETERS (MGOS, NZOS, MMGOS, MNZOS)

[l Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
:| 1 Survey ZGeom 3 Observer 4 Acguisition SFile | & Display 7 DoSurvey & Window 9 Answers O Print . Swstem

1 Shot Parameters 3 I
» 1 Cisplay Boundary Ch 1-1, OHz-1000Hz

Z Spectra Parameters k

3 Maoise Maonitor Parameters 10my 2 Trace Style ‘arizble
4 Gather Parameters 3 Analysis Parameters  Os-2.048s
5 Trigger Parameters 4 Display Gains

6 Moise Parameters
8 Geometry Tool Bar Display Setting
9 Pilot Parameters

The Spectra Window displays the seismic data in the frequency domain (Page 12). This can be a
useful QC tool, especially in helping determine filter settings. Controlling the display is very
similar to that of the (time domain) shot window.

Tip: Use the right Arrow key to bring up the Spectra Parameters sub-menu.

2.6.2.1 DisPLAY BOUNDARY (MGOS, NZOS, MMGOS, MNZOS)

[l Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
:| 1 Suryey ZGeom 3 Observer ¢ Acguisition SFile | 6 Display 7 DoSurvey & window 9 Answers OPrint . System

1 Shot Parameters 3 I
»

Z Spectra Parameters 1 Cisplay Boundary Ch 1-1, OHz-1000Hz
3 Moise Maonitar Parameters 10my 2 Trace Style ‘arizble

4 Gather Parameters 3 Analysis Parameters  Os-2.048s

5 Trigger Parameters 4 Display Gains

6 Moise Parameters
8 Geometry Tool Bar Display Setting
9 Pilot Parameters

Spectra Display Boundary Parameters

Start Channel |-| Start Frequency | Hz

End Channel |-| End Frequency 1000 Hz Cancel

Apply

Flik §

| Advanced Trace(z] Selection I

Selecting Display Boundary brings up the above dialog box. This works exactly the same as the
display boundaries portion of the Shot >> Display Parameters dialog (Page 71), except that the
Start Time and End Time have been replaced with Start Frequency and End Frequency.
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Advanced Trace Display Settings is identical to that in the Shot Window dialog and is discussed
on Page 72.

2.6.2.2 TRACE STYLE (MGOS, NZOS, MMGOS, MNZOS)

[#l Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]

:| 1 Suryey ZGeom 3 Observer ¢ Acguisition SFile | 6 Display 7 DoSurvey & window 9 Answers OPrint . System

1 Shot Parameters 3 I
Z Spectra Parameters 1 Cisplay Boundary Ch 1-1, OHz-1000Hz
3 Moise Maonitar Parameters 10my 2 Trace Style Yarizble

0s-2.048s

4 Gather Parameters 3 Analysis Parameters
5 Trigger Parameters 4 Display Gains

6 Moise Parameters

8 Geometry Tool Bar Display Setting

9 Filok Parameters

Spectra Display Trace Style PS ﬂ

Trace Shyle Cancel |
% Variahle Area
" “wWiggle Trace ﬂl

" Shaded Area

Flot blue trace every channels

I'IIZI
Plat arid line every |25 Hz

Trace styles are discussed on Page 74. As in the Shot Window, you can control the frequency of
blue traces in the Spectra Window; a number larger than the total number of channels disables
blue traces.

The spacing between grid lines is in Hz.

2.6.2.3 ANALYSIS PARAMETERS (MGOS, NZOS, MMGOS, MNZOS)
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[l Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
:| 1 Survey 2 Geom 3 Observer 4 Acquisition S File | 6 Display 7 DoSurvey 8 'Window 9 Answers OPrint . System

1 Shak Parameters

ctra Parameters

3 Moise Monitor Parameters

4 Gather Parameters

5 Trigger Parameters

6 Moise Parameters

& Geometry Tool Bar Display Setting
2 Filak Parameters

vl
1 Cisplay Boundary
Z Trace Skyle

Ch 1-1, OHz-1000Hz
‘ariable

10m

arameters

4 Display Gains

Choosing Analysis Parameters brings up the following dialog:

Spectra Display Analysis Parameters

“Windaw in Time Domain

Start Time IEI Sec

EndTime [2043 Sec

[ Use Minimum 4-Term “Window in Spectral Analysis
¥ Harizontal Trace Dizplay

K

Cancel

Apply

dui)

The Start Time and End Time specify the portion of the time-

to convert to and display in the frequency domain. Checking
in Spectral Analysis has a smoothing effect on the traces.

domain record in the Shot Window
the Use Minimum 4-Term Window

Finally, you can choose to display the traces vertically or horizontally.

2.6.2.4 DisPLAY GAINS (MGOS, NZOS, MMGOS, MNZOS)

[l Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
:| 1 Suryey ZGeom 3 Observer ¢ Acguisition SFile | 6 Display 7 DoSurvey & window 9 Answers OPrint . System

1 Shot Parameters

Spectra Parameters

3 Moise Monitar Parameters

4 Gather Parameters

5 Trigger Parameters

6 Moise Parameters

8 Geometry Tool Bar Display Setting
9 Filok Parameters

A

Ch 1-1, OHz-1000Hz
‘atiable

0s-2.048s

1 Cisplay Boundary
2 Trace Style
3 Analysis Parameters

10

Display Gains are exactly the same as in the Shot Window:
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Change Display Gains X|
— Display Gaing—————

¥ Auto Scale Traces
Cancel
 fadjust Al
i~ Individual

" Equalize Gainz

These are discussed on Page 76.

2.6.3 NOISE MONITOR PARAMETERS

I Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

:| l Surwey 2 Geom 3 Observer 4 Acquisition SFile | 6 Display 7 DoSurvey 8 Window 9 Answers  0Print . Syskem

1 Shot Parameters »
2 Spectra Paramekers 4

3 Moise Monitor Parameters 10t/

4 Gather Parameters

5 Trigger Parameters

& Moise Parameters

8 Geometry Tool Bar Display Setting
9 Pilak Pararmekers

x
Ok
Moize Scale |1 0 iy olt _
Filat Moise Scale |-| 0 it olts ﬂl
Apply |
Flot blue trace every |1 0 channelz

The Noise Monitor parameters dialog box allows you to control the way noise is displayed in the
Noise Monitor Window (Page 13). Set the Noise Scale so that adjacent traces nearly overlap.

Note: The Noise Scale may also be changed if you are in the Noise Monitor Window by using the
up/down Arrow keys (Table 6, Page 102). The scale can be viewed in the upper left corner of the
noise monitor.

When performing vibrator surveys, the noise displayed on the pilot signal is often much greater
than the noise displayed on the acquisition channels. It is very helpful to reduce this so the rest
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of the display is not overwritten. The Pilot Noise Scale allows you to adjust the pilot noise level

so all channels are visible.

For systems with large numbers of channels, you may prefer to show each nth trace in blue for
convenience in locating yourself in the noise monitor and shot records. If you wish none of the
traces to be shown in blue, enter a number larger than the total number of channels in this field.

2.6.4 GATHER PARAMETERS (MMGOS, MNZOS)

i Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

1 Shot Parameters
2 Spectra Paramekers
3 Moise Manitar Parameters 10mY

4 Gather Parameters
5 Trigger Parameters k
& Moise Parameters

8 Geometry Tool Bar Display Setting
9 Pilak Parammeters

: 1 Surwey 2 Geom 3 Observer 4 Acquisition S File | 6 Display 7 DoSurvey 8 Window 9 Answers O Print . Syskem

k
»
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Gather Display Parameters

Wwindow Mumber |-| 'I
Start Time ||:| Sec

Add |

X

Delete | ok |

Offzet Channel Ig

Cancel |

Erd Time W Sec  Trace'width IE— Pinels Apply |
Giain Style AGC Window o5 = Trace Style
€ Fised Gain (samples) ] &+ Yariable Area
(+ AGC race e [40%5 | yiggle Trace
" Momalize
— File Ovenwrite Confirmation

Dizplay Gain Trace Owverlap £ Owenwrtite Existing Gather File

IEU :I |'| :I ™ Append To Existing Gather File

I Brate Stack % Ak Mewhat To Do

— Print Setup — M anual Print

[ Prirt Gather Continuouszly

Traces Per Inch

Start File Mumber |1|:||:|-|
* Erd File Mumbe: IEEIEIE

I'I 1]
Printer Setup |

" Mumber of Files ||:|
Pritit M cw |

— Display Filker
it HighCut |0 Hz
v Enable Dizplay Filker I
Low Cut |0 Hz
Rolloff & 24d8 ¢ 48dB Match ||:| Hz

The gather display parameters are very similar to those for the Shot Window (Page 71). We will
discuss only those unigue to the Gather Display Parameters dialog box.

You may open as many as three gather windows. They are named automatically as
GatherFilel.dat, GatherFile2.dat, and GatherFilel.dat. They are written to the Logfiles directory.
Simply press the Add button to add gather windows. Choose the appropriate Window Number
before setting your gather display parameters. Pressing the Delete button will delete the gather
number displayed in the Window Number box.

Select an Offset Channel. This is the channel that will be stripped from each shot record and
added to the gather. This is usually one of the channels closest to the source.

You may set the Trace Width to any number of pixels.

You may mute out the water column by setting an appropriate Trace Mute Threshold. This
affects the display only; set by trial and error.

You may choose to overwrite or append to an existing gather each time you start SCS. If you
select Ask Me What To Do, you will see the following message each time you start the software:
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Geometrics Seismodule Controller x|

G atherFilel already exists. Overwnite existing file [vesz] or &ppend [Ma]

'?/'- WARMIMG: Gather files take up a lat of dizk zpace

S

Hnl

There are two ways to print the gather. If you wish to print it continuously, check the Print
Gather Continuously box. Otherwise, you will use the Print Now button. Set the number of
Traces Per Inch in the gather to your taste.

— Print Setup — Marual Print

Start File Murnb
™ Prirt Gather Continuously At Fiie Humoer |1EIEI1

Traces Per Inch |1|:|— ' End File Numbe: IEDH5
™ Mumber of Files ||:|

Frinter Setup | Print [ ow |

When printing the gather manually, choose a Start File Number and either an End File Number or
a Number of Files. “Files” in this context means “traces” — there is one trace stripped out of
every shot file. In the example above, the printed gather would have 1,787 traces (assuming the
File Number Increment was 1 throughout the entire line).

Note: Since the gather is displayed on the screen during the survey, it is generally recommended

that you print the gather all at once at the end of the survey line, and use the printer for printing
QC shot records.

Note: If you wish to print the gather continuously on roll paper, we recommend either an 8- or
12-inch Printrex thermal printer. In the Printer Setup dialog, you should set it to Landscape
with a 2-inch page width.
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2.6.5 TRIGGER PARAMETERS (MMGOS, MNZOS)

i Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

: 1 Surwey 2 Geom 3 Observer 4 Acquisition S File | 6 Display 7 DoSurvey 8 Window 9 Answers O Print . Syskem

1 Shot Parameters »
2 Spectra Paramekers 4
3 Moise Manitar Parameters 10mY

4 Gather Parameters

5 Trigger Parameters
& Moise Parameters K

8 Geometry Tool Bar Display Setting
9 Pilak Pararmekers

Cycle Time,/Gun Energy Parameters
Gun Charnnel |1

il

Gun Energy wWindow I‘I on msec Carcel
Apply

Bar Width 8 Fixelz

Cycle Time Scale 10 Sec Cycle Time Threzhold 100 Sec

Gun &Amplitude Scale |1|:|_ B ar Gun &mplitude T hreshaold IWIT!B ar

— Print Setup — M anual Print

Auta Print Interval IEI Start File Mumber IEI

[zet to O to dizable]

Barz Per Inch |1|:I Mumber of Files IEI
Printer Setup | Prinit [ o |

The Trigger Parameters dialog window controls the appearance of the Trigger window, which
displays a dual bar graph (page 18). The top bar graph shows the time between triggers. The
bottom bar graph shows the rms amplitude of a user-selected channel, referred to as the “gun”
channel. The generally corresponds to a hydrophone mounted on the airgun frame.

Specify a Gun Channel. This will often be an AUX channel (see Page 36). If so, you must enter
its channel number. This will be the channel that is analyzed after each shot; it should be a
hydrophone close to the source.

The Gun Energy Window is set in ms and defines the length of the time window used in

calculating the rms amplitude in the gun channel. This window begins at the start of the record
and should be long enough to include the firing of the source. Since you are looking at shot-to-
shot variations, the absolute amplitude is not important and this window can generally be left at
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100ms. If you are using a source delay of more than 100ms, you might want to lengthen this
window to ensure that it captures the source firing.

The Bar Width is set in pixels.

Set the Cycle Time Scale to a value appropriate for your shooting rate. If you are shooting on
distance, there will inevitably be some variation in the trigger time due to variations in vessel
speed. Calculate the ideal trigger time based on your target speed and shot interval in distance,
and set a Cycle Time Scale that is slightly larger. For instance, if you intend to shoot every 12.5
meters at 5 knots, your nominal shooting interval will be 4.9 seconds. A good setting would be
about 5.5 or 6 seconds.

Set the Gun Amplitude Scale experimentally. This will depend on the source size and the offset
between the source and the Gun Channel.

The Cycle Time Threshold should be set to a value that, if exceeded, would indicate a possible
problem. A good way to choose this threshold is to observe the cycle times for the first 20-30
shots, see what the maximum is, and set the threshold just slightly higher than the maximum.

The Gun Amplitude Threshold should be determined in a manner similar to that for the Cycle
Time Threshold. Remember, however, that in this case, you are setting a minimum value.

Printing is similar to printing a shot record and gather. You can print manually or automatically.
To print automatically, set an Auto Print Interval other than zero. If you wish to print manually,
enter a Start File Number and Number of Files, and then press Print Now.

The Bars Per Inch setting applies to both printing modes.

2.6.6 NOISE PARAMETERS (MMGOS, MNZOS)

] Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
: 1 Survey ZGeom 3 Observer 4 Acguisition SFile | 6 Display 7 DoSurvey & Window 9 Answers 0 Print . Syskem

1 shot Parameters 3
2 Spectra Parameters 4
3 Moise Monikor Parameters 10rnY

4 Gather Parameters
5 Trigger Parameters

& Moise Parameters
& Geometry Tool Bar Di
9 Pilak Parameters
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Moise Display Parameters ﬂ

|1 Start Time II:I 5
== Cancel |
End Channel I End Time I‘I 0
a00 Sec Apply |

Start Channel

Moize Scale I'I 1] LB ar Print Setup | Print Mo |
Transconductance I‘I 1] uv/ubar Auto Brint Interval ID—
Moige Peak Threshold IEI ubar
¥ Display To Log Fils
Moize Average Threshold |3 ubar
Advanced Trace(s] Selection |

The Noise Parameters dialog box controls the appearance of the bar graph in the Noise Window
(see Page 17).

Set the Start Channel and End Channel to control which channels are included in the analysis
(generally all).

The Noise Scale controls the scale of the vertical axis of the noise bar graph. The Auto Print
Interval allows you to print every nth noise bar graph. Leaving this parameter set to zero disables
the auto print feature.

Transconductance refers to the hydrophone group sensitivity and can be obtained from the
streamer manufacturer. If this is set correctly, the absolute noise levels in pbars can be reported.
If it is not set correctly, then relative noise levels (as reported by the bar graph) will be correct,
but absolute noise levels will be meaningless.

The Peak Noise Threshold is the maximum noise that is tolerable; the bar for any channel
exceeding this level will be plotted in red.

2.6.7 GEOMETRY TOOL BAR DISPLAY SETTINGS

i Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

: 1 Surwey 2 Geom 3 Observer 4 Acquisition S File | 6 Display 7 DoSurvey 8 Window 9 Answers O Print . Syskem

1 Shot Parameters »
2 Spectra Paramekers 4
3 Moise Manitar Parameters 10mY

4 Gather Parameters
5 Trigger Parameters
& Moise Parameters

8 Geometry Tool Bar Display Setting k

9 Pilok Parameters
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Geometry Toolbar Setting

¥ Show Zoom Selection Box -
¥ Show Scroll Bar Cancel

¥ Show Left Margin Label Descripkion
Apply

Pl

v show Tool Tips

v show Top Ruler

I¥ show shat Location
¥ Show Flag

¥ show Geophone
¥ Show Channel Label
v sShow Batrery

¥ sShow Batrery Yalue
¥ show PC

Iv Show Bottom Ruler
v Taper Gain

V' show Gende

¥ show Trigger Line
V' show Metwark Line

This dialog box allows you control the items included in the Geometry GUI described on Page
149
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2.6.8 PILOT PARAMETERS (MGOS, NZOS)

I Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

:| 1 Survey 2 Geom 3 Observer 4 Acquisition S File | 6 Display 7 DoSurwey 8 'Window 9 Answers  OPrink . System

1 Shot Parameters 4
2 Spectra Parameters k
3 Moise Monitor Parameters 10!

4 Gather Parameters
5 Trigger Parameters
& Moise Parameters

& Geometry Tool Bar Display Setting

9 Pilak Parameters

Selecting Pilot Parameters will bring up the following:

Pilot Parameters

Start Time I.-| 0 - Trace Stple————— K
' Yaniable Area

ddil

End Time |GERIE  Sec © wiggle Trace Cancel
—Gain Style——— Apply
" Fixed Gain Plot grid line every  |0.071 Sec
" AGC AGC window in 2amples Trace Owerlap
i+ Momalize I?
100 = IEI 3:

— Dizplay Gaing

Dizplay Gain Increment IEI Eﬁ Change [Faim N-:uwl

Ao Print [nterval I':' Frint Setup | Pririt F o |

This allows you to control the appearance of the Pilot Window (Page 15). The display parameter
controls are identical to those for the Shot Window and are discussed beginning on Page 71.

Note: It is generally recommended that the pilot trace be displayed with Fixed Gain enabled and
all filters disabled.
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2.7 DOSURVEY MENU

I Geometrics Multiple Geode OS - [Pilot Window]
] 15urvey ZGeom 3 Observer 4 Acquisition SFile 6 Display | 7 CoSurvey 8 'Window 9 Answers OPrink . System

1 ArmfDisarm 1

2 Clear Memory 2z

3 Shot Location 0,00 Meters 3

4 Maximize Moise Monitor Window 4

5 Maximize Shot \Windaw 5

6 Auto Scale Traces (3

7 Save 1001.0aT 7

8 Print Shot Record 8

0 Restore All Windows But Hidden Windows 0

- Freeze Channels

Rall Right/Up CTRL+EMD
Rall Left/Dovn CTRL+HOME

Hak Kews Description

Once the system is set up, most of your interaction with the seismograph will be via the
DoSurvey menu. This is the menu that appears by default whenever you press the MENU key on
the StrataVisor/SmartSeis keypad or ALT-7 on a laptop. Some items, such as Shot Location and
Auto Scale Traces, are redundantly located here for convenience. Most of the items in the
DoSurvey Menu are available as hot keys; those that are global hot keys are labeled to the right.
These are worth memorizing; you will find them quite handy. See Table 6 on Page 103 for a
summary of hot keys and their functions.

2.7.1  ARM/DISARM TOGGLE (HOT KEY: 1)
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i Geometrics Multiple Geode 05 - [Pilot Window]

] 15urvey ZGeom 3 Observer 4 Acquisition S File 6 Display | 7 DoSuryey 8 'Window 9 Answers OPrink . System

3 Shot Location 0,00 Meters

4 Maximize Moise Monitor Window
5 Maximize Shot Window

6 Auto Scale Traces

7 Save 1001, DAT

& Print Shot Record

0 Restore All Windows But Hidden 'Windows

- Freeze Channels
Rall Rightp
Roll Left/Down

2 Clear Memory t\l\

2
&
4
=
6
7
i
]

CTRL+END
CTRL+HOME

Hak Keys Description

This is a toggle switch that toggles between an armed and disarmed state. When armed, the
Status Bar (Page 19) at the bottom of the screen will be green; when disarmed, it will be red.

ARMED or DISARMED will appear in the lower left.

2.7.2 CLEAR MEMORY (HOT KEY: 2)

i Geometrics Multiple Geode 05 - [Pilot Window]

1 1Survey 2 Geom 3 Observer 4 Acquisition S File & Display | 7 DoSurvey  8'Window 9 Answers OPrint |, System

1 Arm/Disarm

2 Clear Memory
3 Shot Location 0,00 Met k
4 Maximize Moise Monitor Window
5 Maxirnize Shot Window

6 Auto Scale Traces

7 Save 1001.DAT

3 Print Shot Record

0 Festore All ‘Windows But Hidden 'Windows

- Freeze Channels
Rall Right/1p
Rall Left/Dawn

1
3
4
5
f
7
g
0

CTRL+EMND
CTRL+HOME

Hok Keys Description

Clear Memory will clear the shot record from memory, either one you have just acquired or one
you have read in (it will not delete it from the hard drive). If it has just been acquired and has
not been saved to disk, you will be warned to that effect and be given a chance to save the record.
If you are in Auto Save mode (Page 65), it is not necessary to clear the data after it is saved; it

will be replaced by the first stack of the next shot.
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2.7.3 SHOT LOCATION (HOT KEY: 3)

i Geometrics Multiple Geode 05 - [Pilot Window]
1 1Survey ZGeom 3 Observer 4 Acquisition S File & Display | 7 DoSurvey  8Window 9 Answers OPrint | System

1 Arm/Disarm
Z Cleat Memory

1

2

3 Shol ion  0.00 Meters 3
4 Maximize Moise Monitor Window k 4
5 Maxirnize Shot Window 5
6 Auto Scale Traces ]
7

g

]

7 Save 1001.DAT

3 Print Shot Record

0 Festore All Windows But Hidden ‘Windows

- Freeze Channels

Rall Right{Up CTRL+EMD
Rall Left/Dawn CTRL+HOME

Hok Keys Description
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This is geometry of next file to be written
Shat coordinate IE

GrI:I.IIIIII

A Fi FiN FiN P Fi FiN P
1 2 2 9 ] G 7 2
Trace 1 2 3 4 il E

Interval [ o0 | too | 100 | 100 | 1.00

Gieoph

c:;EinDar:z | ooo | 100 | 200 | 300 | 400 | 500

Gain | LOwi24 | LOwW 24 | LOW 24 | LOW 24 | LOW 24 | LOW 24

Use | PILOT | DATA | DATA | DATA | DATA | DATA

Freeze | NO | NO [ MO | MO | MO | HNO

i 3

USE LEFT/RIGHT KE%S SHIFT SHOT POIMT BY PHOME IMTERYAL
OR EMTER MEW SHOT LOCATIOMN.
FRESS EMTER “WHEMN DOME.
DO EEY FOR PHOME IMTERWAL

¥ Fipple (] I Cancel [In Meters |

Selecting Shot Location displays the Geometry Menu, with the current Shot Location highlighted
for easy manual update.

2.7.4  MAXIMIZE NOISE MONITOR WINDOW (HOT KEY: 4)

i Geometrics Multiple Geode 05 - [Pilot Window]
1 1Survey 2 Geom 3 Observer 4 Acquisiion S5 File 6 Display 7 Dogurvey ©'Window 9 Answers O Prink . System
1 armfDisarm

Z Clear Memory
3 Shot Location 0,00 Meters

imize Moise Monitor Wyindow
5 Maximize Shot ‘Window k

f Auto Scale Traces

7 Save 1001.DAT

8 Print Shot Record

0 Restore All Windows But Hidden Windows
- Freeze Channels

Rl Rightfp CTRL+END:
Rall Left/Down CTRL+HOME

[ R s VN B R G

Hik keys Description
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This selection is self-evident; no other windows will be displayed. The Noise Monitor Window
shows the real time output from signals from the geophones. See Pages 13 and 83 for additional
information.

2.7.5 MAXIMIZE SHOT WINDOW (HOT KEY: 5)

i Geometrics Multiple Geode 05 - [Pilot Window]
1 1Survey ZGeom 3 Observer 4 Acquisiion S File & Display | 7 DoSurvey 8'Window 9 Answers 0Print . System

1 ArmfDisarm 1
2 Clear Memoty z
3 Shot Location 0,00 Meters 3
4 Maximize Moise Monitor Window 4
oM bk Wi 5
& Auto Scale Traces
7 Save 1001, DAT

& Print Shot Record

0 Restore All Windows But Hidden Windows
- Freeze Channels

Rall Right/Up CTRL+END
Rall Left/Down CTRL+HOME

O 00 - O

Hok Keys Description

This is similar to the above. Only the Shot Window will be displayed.

2.7.6 AUTO SCALE TRACES (HOT KEY: 6)

i Geometrics Multiple Geode 05 - [Pilot Window]
] 15urvey 2 Geom 3 Observer 4 Acquisiion S File 6 Display | 7 DoSurvey B Window 9 Answers 0 Prink |, System

1 armfDisarm

Z Clear Memory

3 Shot Location 0,00 Meters

4 Maximize Moise Monitor WWindow
5 Maximize Shot Window

T [y [ S i T N R

f Auto Scale Traces k

7 Save 1001.DAT

8 Print Shot Record

0 Restore All Windows But Hidden Windows
- Freeze Channels

[ n R |

Rall RightUp CTRL+END
Rall Left/Down CTRL+HOME

Hik kews Description

See Page 77 for a description of this feature.
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2.1.7 SAVE (HOTKEY:7)

You must manually save each record you wish to keep unless Auto Save is enabled. Note that
there is a subtle difference in operation depending on whether you are saving data manually or
automatically. It Auto Save mode, once the stack limit is reached, the data will be saved, and the
next shot will replace the existing data and the stack count will be reset to 1. There is no need to
clear data between shot points. In manual save mode, you must clear the memory after saving. If
you don't, the first stack of the next shot point will simply be summed with the previous record.
See Page 66 for further discussion of the Auto Save feature.

2.7.8 PRINT SHOT RECORD (HOT KEY: 8)

i Geometrics Multiple Geode 05 - [Pilot Window]
] 15urvey 2 Geom 3 Observer 4 Acquisiion S File 6 Display | 7 DoSurvey B Window 9 Answers 0 Prink |, System

1 armfDisarm

Z Clear Memory

3 Shot Location 0,00 Meters

4 Maximize Moise Monitor WWindow

5 Maximize Shot Window

& Auto Scale Traces

7 Save 1001.DAT

8 Prink Shot Recard

0 Restore All Windows Buk Hidn Windows
- Freeze Channels

Rall Right/Up CTRL+END
Rall Left/Down CTRL+HOME

1
2
&
4
=
6
7

[}

Hak Keys Description

Print Shot Record simply prints the shot record in memory. This can be new data or data that
have been read from storage. The data will be plotted according to the parameters set in the
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Display (Page 71) and Print (Page 113) menus. On the StrataVisor and SmartSeis, you may abort
a print operation by pressing the CLR key.
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2.7.9 RESTORE ALL WINDOWS BUT HIDDEN WINDOWS (HOT
KEY: 0)

B Geometrics Multiple Geode 05 - [Pilot Window]
1 15urvey ZGeom 3 Observer 4 Acguisiion S File & Display | 7 DoSurvey  8'Window 9 Answers OPrint . System

1 armfDisarm

z Clear Memory

3 Shot Location 0,00 Meters

4 Maximize Moise Monitor Window
5 Maximize Shot Window

& Auto Scale Traces

7 Save 1001, DAT

& Print Shot Record
a re Al WWin 5 But Hidden Wind

= S = L T

G

- Freeze Channels
Rall Right/Up CTRL+END
Rall Left/Down CTRL+HOME

Hok Keys Description

This selection simply restores the windows back to their previous arrangement. It is useful after
you have maximized a window. For instance, if you press 5 to maximize the Shot Window,
pressing 0 will return the Shot Window to its previous size.

2.7.10 FREEzZE CHANNELS

i Geometrics Multiple Geode 0S - [Pilot Window]
1 1Survey ZGeom 3 Observer 4 Acquisiion S File & Display | 7 DoSurvey  8'Window 9 Answers OPrint . System

1 ArmfDisarm 1
2 Clear Memoty z
3 Shot Location 0,00 Meters 3
4 Maximize Moise Monitor Window 4
5 Mazximize Shot Wwindow 5
& Auto Scale Traces 6
7 Save 1001.DAT 7
& Print Shot Recaord 8
0 Restore All Windows But Hidden Windows 0

Rall Right/Up CTRL+END
Rall Left/Down CTRL+HOME

Hok Keys Description
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This is geometry of next file to be written
Shot coordinate ||:|

GrI:I.I:IIII

A Fi FiN FiN P Fi FiN P
1 2 2 9 ] G 7 2
Trace 1 2 3 4 il E

Interval [ o0 | too | 100 | 100 | 1.00

Geoph

c:;EinDar:z | ooo | 100 | 200 | 300 | 400 | 500

Gain | LOw 24 | LOw 24 | LOW 24 | LOW 24 | LOW 24 | LOW 24

Use | PILOT | DATA | DATA | DATA | DATA | DATA

Freee [ QW [ MO [ MO | NO | NO [ NO

i 3

1-MHO,2-YES
LSE LEFT/RIGHT KE%S TO SELECT CHAMMEL.
FRESS EMTER “WHEN DOME.
UP KEY FOR CHANMEL USE, DOMWN TO OK. BUTTOM

¥ Fipple (] I Cancel [In Meters |

See Page 36 for a discussion of freezing channels.

2.7.11 ROLLRIGHT/UP (HOT KEY: CTRL+END) (MGOS,
NZOS)

i Geometrics Multiple Geode 05 - [Pilot Window]
1 1Survey ZGeom 3 Observer 4 Acquisiion S File & Display | 7 DoSurvey  8'Window 9 Answers OPrint . System

1 ArmyDisarm 1
2 Clear Memoty z
3 Shot Location 0,00 Meters 3
4 Maximize Moise Monitor Window 4
5 Maximize Shot Window 5
& Auto Scale Traces 6
7
g
]

7 Save 1001, DAT

& Print Shot Record

0 Restore All Windows But Hidden Windows

- Freeze Channels

Rall Right L CTRL+EMD

Fall Left/Down k CTRL+HOME

Hak Keys Description
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See Page 38 for a discussion of rolling.

2.7.12 RoLL LEFT/DOWN (HOT KEY: CTRL+HOME) (MGOS,
NZOS)

i Geometrics Multiple Geode 05 - [Pilot Window]
] 15urvey ZGeom 3 Observer 4 Acquisiion S File 6 Display | 7 DoSuryey 8 'Window 9 Answers OPrink . System

1 Arm/Disarm 1
2 Clear Memory z
3 Shot Location 0,00 Meters 3
4 Maximize Moise Monitor Window 4
5 Maximize Shot Window 5
6 Auto Scale Traces 6
7
g
]

7 Save 1001, DAT

& Print Shot Record

0 Restore &l \Windows But Hidden 'Windows

- Freeze Channels

Roll Right/Up CTRL+END
Rl Left T CTRL+HOME

Hak Keys Description

See Page 38 for a discussion of rolling.
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2.7.13 HOT KEYS DESCRIPTION

i Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
"1 1Survey 2Geom 3 Cbserver 4 Acquisition SFile & Display | 7 DoSurvey B Window 9 A&nswers OPrink . Swstem

1 ArmfDisarm 1

Z Clear Memory z

3 Shot Location 0,00 Meters 3

4 Maximize Moise Monitor Window 4

5 Maximize Shot \Window 5

& Auko Scale Traces 6

7 Save 1.0AT 7

& Print Shot Record g

0 Restore All Windows Buk Hidden Windows 0

- Freeze Channels

Rall Right/Up CTRL+END
Rall LeftiDovn CTRL+HOME

A complete summary of hot keys follows. Refer to this list at any time for a description of the
various hot keys that are available with SCS.
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Hot Keys

Hot Key Function Active Window
1 Arm/disarm toggle
2 Clear shot record
3 Shot location
4 Maximize Noise Monitor Window
5 Maximize Shot Window
6 Auto scale traces
7 Save data
8 Print shot record
9 QC correlate Global — independent of which
0 Restore windows windowis active
TAB Toggle active window
CTRL+END
Roll up/right
CTRL+1
FUNC+1 Roll up/right (StrataVisor/SmartSeis)
CTRL+HOME
Roll down/left
CTRL+7
FUNC+7 Roll down/left (StrataVisor/SmartSeis)
t Manual trigger
T Scroll up/down
PAGE UP/PAGE Compress/expand time scale .
DOWN Shot Window
FUNC+1/ FUNC+| Compress/expand time scale

(StrataVisor/SmartSeis)

Table 6: List of hot keys and their functions.
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Hot Keys (continued)

Hot Key Function Active Window
Adjust all trace sizes (if in Fixed Gain)
- Change gain style (if in AGC or
Normalize)
Ad!ust individual trace sizes (if in Fixed Shot Window
Gain)
P
Change gain style (if in AGC or
Normalize)
- Toggle trace clipping
T Scroll up/down by one line
PAGE UP/PAGE Scroll up/down by one screen
DOWN P y
Scroll up/down by one screen .
FUNCH/FUNCH (StrataVisor/SmartSeis) Log Window
HOME/END Scroll to beginning/end
Scroll to beginning/end
FUNC+—/FUNC+— (StrataVisor/SmartSeis)
' Increase/decrease data channel
sensitivity
Noise Window
— — Increase/decrease pilot channel

sensitivity (if enabled)

Table 6: List of hot keys and their functions (continued).
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2.8 WINDOW MENU

I Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
1 1Surwey 2Geom 3 Observer 4 Acquisition SFile & Display 7 DoSurvey | 8 'Window 9 Answers  0Print . System

1 Maximize Moise Monitor Window 4

2 Maximize Shat Window 5

3 Maximize Spectra window

4 Mawimize Log Window

5 Maximize Moise Window

& Maximize Trigger Window

Mazximize Gather Window »
Maximize Pilat Window

7 Tile All Windoves Horizonkally

2 Tile All Windowes werkically

9 Cascade Al Windows

0 Restore All Windows But Hidden Windows 0
Restare All Windows Including Hidden Windaws

Wiew Tape Stabus Bar
v Wiew Geometry Tool Bar
v Wigw Maise Monitor WWindow
v Wiew Shat Window
v Wiew Spectra Window
v Wiew Log Window
v Wiew Moise Window
w Wigw Trigger/Gun Manitor Window
Wigw Al Gather Window 3
W Wiew Pilot \Window

The Window Menu allows you to control the appearance of your screen. It is divided into three
parts. The top portion lists all of the available windows; left-clicking on any of these will cause
the selected window to be maximized (note that the Noise Monitor and Shot windows can be
maximized by their hot keys; see Table 6 on Page 103).

The second section is standard Windows™ fare, with the exception of the Restore commands.
Restore All Windows But Hidden Windows (hot key: 0) is discussed on Page 99. Restore All
Windows Including Hidden Windows will include any windows that had been hidden previously
(see below).

The third section is a series of toggle switches that allows you to specify which windows and tool
bars to have as part of your overall display. Any window or tool bar that is not checked here will
be left out of your display (“hidden”), unless you choose Restore All Windows Including Hidden
Windows or if you chose to maximize that window (the “maximize” command applies to all
window, including hidden windows).

Note: Pressing the =!or X!in the upper right-hand corner does not disable the window, but
merely minimizes it.

Note: Pressing X! in the upper right-hand corner of the Survey Log Window terminates the
survey.
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2.9  ANSWERS MENU (MGOS, NZOS, SGOS, STOS,
ESOS)

i Geometrics Super Seis 05: NOT REGISTERED - [Noise Monitor Window]

"] 1Survey 2 Geom 3 0bserver 4 Acquisiion S File 6 Display 7 DoSurvey 8 Window | 9 answers O Print . System
1 Pick Breaks |_

2 Solve Refraction Using SIPOQC

The Answers Menu provides refraction interpretation tools. Remember, in order to use the
utilities in this menu, you must enter the geometry accurately in the geometry menu.

Note: This section assumes a pre-existing understanding of the basics of seismic refraction
analysis.

2.9.1 PICK BREAKS (MGOS, NZOS, SGOS, STOS, ESOS)

i Geometrics Super Seis 05: NOT REGISTERED - [Noise Monitor Window]

] 1Survey 2 Geom 3 Observer 4 Acquisiion S File 6 Display 7 DoSurvey & Window | 9 answers O Print . System

2 Solve REFFEC!Ig Using SIPQC |-

The first step in analyzing refraction data is to identify the first arrivals of seismic energy on each
trace. These first arrivals are identified as the first position where the trace deflects from a
straight line. There is an automatic first break picker in the software that will help you identify
the first break position. However, it will only work well when the picks (first arrivals) are very
distinct.

First, you will be asked to roughly identify the beginning and end of the area on the seismic
record that contains the first arrival of energy. A solid and a dashed red line will be shown
horizontally on the screen.
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| op Lirmit
Use tab key to togale top/bottam limits and use

up/down b adiust limits, press ENTER when PoSuvey  Window Answers  Print - Spstem

=181

dowwn ar CLA [or ESC) ta abort

wwwwwww T i T
&0 &0 57 &0 &0 &0

READ FROM FILE 1002 DAT
10
82

11
=)

12
62

12

82 =) 7z

20
Tz

21
7z

2z
75

22
75

24
34

17
7z

2
62

19
7z

14
Tz

15
7z

6
62

2l

120

/o)

[T

|DISARMED | |SHOT: FI<ED GaAIN  [STACK.S [READ FROM FILE 1002.DAT

Use the arrow keys to move the top red line to just above the area that contains the first arrivals.
Press the TAB key which toggles control to the other red line used to define the bottom of the
pick area. This line is now made solid and can be adjusted to be just below the first break picks.

After you are satisfied with setting the pick boundary, press Enter and the seismograph will
automatically pick the first breaks by putting a red marker on each trace.

The trace for the geophone nearest the impact point should have clear, early arrivals. First
arrivals on traces from geophones further away should occur progressively later in time. An
example record with first break picks is displayed here.
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B Shot Window =] 3

S10.063ms RL 0.128s DELAY Oms STACKZ READ FROM FILE 1000.0AT
Channel: 1 2 3 4 5 &6 7T o8 9 10 11 12 413 14 45 16 A7 18 19 20 29 22 23 29
Fain: F2og62 77T OT4 gz To Ty og2 ¥5 OS5 YL oYO o YS oYo o1 81 81 Te6 e TR TR TR 80 &

- L
LB

D015 E—d —"____ _E_E_LJ:
L [ s

TN
L s
T [ AT L
el N e it
L T A L

il ARty KKK
— o — /H“'“ |/_‘I'__~d_—~ \

This is a particularly good set of first arrivals (picks) used for illustration - your data will not be
as easy to identify and the automatic picking will likely require some adjustment. You will be
offered the option of manually editing the first break picks. If you choose to do so, the trace you
are operating on will be colored differently and the arrow keys can be used to move the pick up
or down the display. Adjust your picks until they are similar to the ones shown above. It may be
necessary to again go to the Display Menu and adjust the individual display gains to make the
picks easier to see and edit.

Hil
il
|
|
|

ak
1]
|
|

After you have selected all of the first arrivals of energy, the picks can be saved on disk by
pressing Enter. The pick file will be saved with the same name as your data file, but with the
extension ‘.bpk.” These files can be retrieved later for interpretation.

2.9.2 SOLVE REFRACTION USING SIPQC (ESOS, SGOS, STOS,
MGOS, NZOS)

SIPQC is an interactive refraction interpretation program. It was originally developed by the
United States Geological Survey, and a field QC version is embedded in SCS.
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SIPQC uses first break pick files to generate a velocity cross section of the area under your
seismic line. It will calculate a depth at each geophone if the data is of sufficient quality and
density, otherwise it will estimate depth under each shot point. Up to 7 shots can be used in the
analysis. First, all of the data files must have their first arrivals picked.

Once the first arrivals have been picked and saved, select Answers from the DoSurvey Menu and
choose Solve Refraction Using SIPQC.

Il Geometrics Super Seis 05: NOT REGISTERED - [Moise Monitor Window]

1 15urvey ZGeom 3 Observer 4 Acquisition SFile & Display 7 DoSurvey 8 Window | 9 Answers 0PrnE . System
1 Pick Breaks

2 Solve Refraction Using SIPQC

open ______ HE

Laoak in: I 3 MNantes

1000.bpk

1000.Ipk
51002

7] 1004 bpk

1] 1005 bpk

File name: I"'I 00E.bpk" "1 002 bpk'" 1003 bpk'" "1004. bpk Open

Filez of type: IElreak or Spread File [ bpl* |pk] j Cancel

Choose the folder that contains your refraction data and choose 5 of the data files. You will be
asked to give your spread a name that will help you track your interpretation.

Note: If you are using a StrataVisor NZ or SmartSeis ST, this operation requires the use of the
field mouse supplied with the instrument.
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The resulting time-distance graph shows all of the first break picks from each of your picked shot
records. Each pick has been replaced with a number indicating the layer that SIPQC believes the
first arrival energy came from. Picks from the same shot point are joined by a line.

Geometrics” Single Geode DS E

TIME - DISTANCE PLOT

1 2 3 456 6 7 86 91011121314151617 181920 21 22 23 24
VYV V¥ YVY VYT IPYVVIRYVYITIYVVYFTFY

T 35

100 106 110 115 120 125 130 136 140 145
POSITION IN METERS

USE CURSOR KEYS TO MOVE CURSOR. USE 05 KEYS TO ASSIGN LAYERS.
PUSH ' KEY, MOVE CURSOR, THEN PUSH 0-5 KEY FOR GROUP ASSIGHMEMNT.
PUSH ENTER FOR DEPTH FROFILE OR CLEAR [or ESC) TO ABORT LAYER

CURRENT POIMT IS FROM FILE E:AS eisD ata\M antesh1000.bpk.

i LContinue Cancel |

Figure 22: Time-distance plot showing layers assigned by SIPQC.

SIPQC is not perfect at assigning layering and will usually require editing. Use the Arrow keys
to navigate within and between travel-time graphs, and enter the appropriate layer number for
each. Layer numbers have been assigned in the plot below.
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Geometrics' Single Geode 05

TIME - DISTANCE PLOT
9101112131415 1617 181920 21 22 23 24
¥V VY ¥ Y VY VY

100 106 110 115 120 125 130 136 140 145
POSITION IN METERS
USE CURSOR KEYS TO MOYE CURSOR. USE 0-5 KEY'S TO ASSIGN LAYERS.

PUSH "' KEY, MOWE CURSOR, THEWN PUSH 0-5 KEY FOR GROUF ASSIGHMENT.
PUSH EMTER FOR DEPTH FROFILE OR CLEAR [or ESC) TO ABORT LAYER

CURRENT POIMT IS FROM FILE E:\SeisDatai\Mantesh1005 bpk

{Contine Cancel

Figure 23: Travel-time plot showing final layer assignments.
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Once you are satisfied with the layer assignments, you can calculate the velocity section by
pressing Continue. A display similar to the one below will appear, showing a boundary(s)
between the assigned layers. Any questionable first break picks will show as question marks on
the plot. Letters indicate emergent ray points. For more detail, refer to the SIPQC manual.
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Geometrics” Single Geode D5

DEPTH PLOT 1
12 3 456 7 8 3101112131415161718192021222324
¥ YV VY VYV Y VYV Y VVYVYVYYYVYVYVVY VY
D l? —B— + 5 D *E *F—
e 17
2 _g_Ic—ICsHsiC—
P 3 JFFs,F-sF —F—F —C—Fs£—C—C—C-C E—g—F—E s
- 3] —asaFaE-fEFFsF-sFF
L
H B
7
| g
N 9+
i
M2l
E 13
T 14-
1
n 161
s 171, . . . . . . . . .
95 100 1056 110 115 120 126 130 136 140 145
POSITION IN METERS
USE LEFT/RIGHT TO TOGGLE DISPLAY. USE UPKEY TO GO BALCK.
FUSH EMTER TO PRIMT REFORT OF CLR [or ESC)WHEN DOME.
Toggle F'Iotl Back LCancel |

Figure 24: Velocity section showing ray emergent points.

To see a color version of the display with the calculated velocities, press Toggle Plot. The
following display will be shown.
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Geometrics” Single Geode D5
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Figure 25: Color version of velocity section.

You can return to the layer assignment plot by pressing Back to try other layer assignments
reflecting other interpretations. Press Print Report to print the cross section and a table of
velocities and depths.

2.10 PRINT MENU

The Print Menu allows you to set up the printing parameters for the shot and spectra records.

[l Geometrics Super Seis 05: NOT REGISTERED - [Noise Monitor Window]

T 15urvey 2Geom 3 Observer 4 Acquisition SFile 6 Display 7 DoSurvey 8 'Window 9 Answers | 0Print . System
1 Shak Print Parameters Auko Print OFF I-

2 Spectra Print Parameters  &uko Print OFF

2.10.1 SHOT PRINT PARAMETERS
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[#l Geometrics Super Seis 05: NOT REGISTERED - [Moise Monitor Window]

) 1Survey 2Geom 3 Observer 4 Acquistion SFile 6 Display 7 DoSurvey 8 Window 9 Answers | 0Pt . System

1 Shot Print Parameters Auko Print OFF
2 Spectra Prink Paramete Autao Print OFF

shot Print Parameters x|
Auto Frint [ntereal IEI
IF'rinter: Print S etup

— Print Scale
£ Fit in one page
i Marmal
" Expand By |2—
" Compress By |2—
Pririt M o ak | Cancel |

The Shot Print Parameters dialog box allows you to set the Print Scale and the Auto Print Interval.
Setting an Auto Print Interval of zero disables this capability. You may also print manually from
this box by pressing the Print Now button (it is usually simpler to print from the DoSurvey menu).
Print scaling can be selected with the radio buttons. Note that print scaling is separate from the
display scaling.

Pressing the Print Setup button will bring up the following dialog box:
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— Prinker

2

T =

Status: Ready

Where:  Admin Lazer
Comment:

Type: HF Lazerlet 4000 Seriez PFCL 6

Properties. .. |

— Paper

Orientatiorn

Sizer I Lether

Source; I Auto Select

-

= Poitrait

™ Landscape

| ] I Cancel

If you are using a PC or laptop, you may configure SCS for the appropriate printer here. If you
are using a StrataVisor or SmartSeis, your system is already set up to print to the internal thermal
printer, and changing the print setup is not recommended.

2.10.2 SPECTRAPRINT PARAMETERS (MGOS, NZOS, MMGOS,

MNZOS)

¥l Geometrics Super Seis 0S: NOT REGISTERED - [Noise Monitor Window]

"1 15urvey 2Geom 3 Observer 4 Acquisition SFile 6 Display 7 DoSurvey 8'Window 9 Answers | 0Print . System

1 Shat Print Parameters Auko Print OFF

2 Spectra Prink Parameters kJI'J\.utn:n Prink OFF
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Spectra Print Parameters

The Spectra Print Parameters dialog box allows you to set the Auto Print Interval and to print the
spectra manually.
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2.11 SYSTEM MENU

B Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
T 15Survey ZGeom 3 Chserver 4 Acquiskion SFle 6Display 7 DoSurvey 8Window 9 Answers O Prink | |, System

1 Set Date/Time 11/23/2009 17:14:53

Z Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivicy 50

3 Test 3
4 Select Repeater Board(s)

5 Serial Ifo 3
& Manual Trigger £

7 Configuration Status

g Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Optians

Wersion Mumber 9,30,0.0
0 Close Controller

The System Menu contains items that are rarely modified during a survey, including all system

tests.

2.11.1 SET DATE/TIME

B Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]

T 15urvey ZGeom 3 Ohserver 4 Acquiskion SFle 6Display 7 DoSurvey 8Window 9 Answers O Prink . Syskem

Z Trigger Options k Holdoff 0.2s, AUTO ARM, Sensitivicy 50

3 Test 3
4 Select Repeater Board(s)

5 Serial Ifo 3
& Manual Trigger £

7 Configuration Status

g Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Optians

Wersion Mumber 9,30,0.0
0 Close Controller

Choose Set Date/Time to bring up the following dialog and set the date and time of the controller

PC:
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x
Date 3 ¢la  #|2008 ok,
[rarndd o] I_ I_ I

[T
Time IW ;I? ;IQ_ Cancel |

[Hb:romm: 2]

2.11.2 TRIGGER OPTIONS

# Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
"1 1Survey 2Geom 3 Observer 4 Acquistion SFle 6 Display 7 DoSurvey  8Window 9 Answers OPrint | |, System

2 Trit ions
3 Test k 3
4 Select Repeater Board(s)

5 Serial Ifo 3
& Manual Trigger 4

7 Configuration Status

g Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Optians

1 Set DatejTime 11/23(2009 17:16:10 |-

Wersion Mumber 9,30,0.0
0 Close Controller

Selecting Trigger Options will bring up the following dialog:
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x
Trigger Holdoff II:I_2 FEeC

Arm Mode
’V & Auto " Manual
Trigger Sengzitivity Loy J High

Master Trigger:  Line # |1 Geods or M2 # I'I
Cptional add-on _
feature » Self Triager Setup |

™ Use External Trigger Distribution Box or Line Tap Unit

k. I Cancel |

The Trigger Holdoff is the amount of time the system will wait after the end of a record before it
will respond to triggers again. For example, a holdoff of 0.2 seconds with a record length of 3
seconds will set an upper limit on the triggering rate of once every 3.2 seconds.

The default Arm Mode is Auto. In this mode, the system will automatically arm itself after each
shot. In Manual mode, the system will be disarmed after each shot, and you must manually arm it
(Page 92) before shooting.

The Trigger Sensitivity can usually be left as shown above. Increase as necessary if your trigger
signal is weak — most often this is necessary only when using a geophone to trigger. More
commonly, noise on your trigger wire may cause false triggers. In this case, turning the
sensitivity down is usually helpful.

Note: Setting the Trigger Sensitivity all the way to High will cause the system to trigger
continuously as fast as it is able. This is the mode of triggering used in continuous recording
applications in which you are not using an external triggering device, such as a GPS clock (see
Appendix Error! Reference source not found.).

The Master Trigger is the Geode that the trigger line connected to. Type in the appropriate Line #
and the Geode or NZ # on that line (see Error! Reference source not found. for a discussion of
line, Geode, and channel numbering conventions).

If you purchased the Self Trigger feature, see Appendix Error! Reference source not found..
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2113 TEST

eometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
1 1Survey ZGeom 3 Observer 4 Acquiskion SFle 6Display 7 DoSurvey & Window 9 Answers O Prink | | System

1 Set Date/Time 11/23/2009 17:18:19
2 Trigger Options Holdaff 0,25, AUTO ARM, Sensitivity 50
1 Run Instrument Tests
2 Run GeophonefLine Tests 4 Select Repeater Board(s)
& Update Acquisition Board Bios (LOADER) 5 Serial If0 3
§ Streamer Maoise Test Chrl-T & Manual Trigger 4

7 Configuration Status

& Alarms Setup

9 Calibration Mode:

Channel Remapping

Sounds 3
Advanced Acquisition Options

TroubleShooting: Email Or Save ta File Diagnostic Report
TroubleShooting: Reset All Parameters To Default \When Program Restart
Do ok Prompk Ta Start Controller With Mew Parameters

Wersion NMumber 2,30,0.0
0 Close Controller

2.11.3.1 RUN INSTRUMENT TESTS (OPTIONAL ADD-ON FEATURE)

B Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
T 1Survey ZGeom 3 Observer 4 Acquiskion 5 Fle 6Display 7 DoSurvey 8MWindow 9 Answers OPrint | |, yskem

1 Set DatefTime 11/23/2009 17:20:35
Z Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivity S0
1 RunIn
Z Run GeophonejLine Tests k 4 Select Repeater Board(s)
& Update Acquisition Board Bios (LOADER) 5 Serial If 3
& Streamer Moise Test Chrl-T & Manual Trigger t

7 Configuration Status

g Alarms Setup

9 Calibration Modz

Channel Remapping

Sounds 3
Advanced Acquisition Options

TroubleShooting: Email Or Save to File Diagnostic Report
TroubleShooting: Reset All Parameters To Default When Program Restart
Do not Prompt To Start Controller With few Parameters

Wersion Murnber 9.30.0.0
0 Close Controller

This will run the seismograph self-test to ensure it is performing to specification. This is a
comprehensive performance test for daily, weekly or monthly use. The following dialog box will
appear when Run Instrument Tests is selected:
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Select Teskt Script x|

Test Sciipt Files [zelect one) Line Frequency to Be Rejected
TITLE: INTERNAL/DAILY TEST Sample Interval = 2.00 mS /1,02 ® U5

" Bl Hz

f* B0 Hz

= MNaone

Total 11 Testz] Found in Selected Script File

1
1
TES
TES
T
T
1
T
TES
TES

[T Analyzing Data from Last Test Only

(] I Cancel Test Spztem Setup

You may select the test script file to be run from the upper window, such as daily or monthly
tests (only one test script is shown in the above dialog box), and select individual tests in the
lower window if desired.

You may also select which line frequency is to be rejected in the test data analysis.
Test data files will be written to

[drive]l:  \ TEST_DIR and analyzed, where [drive] is the drive letter set in the File >> Storage
Parameters dialog box (see Page 65).

During the test, you will see a continually-updating message like the following, which will show
the progress of the test:

TEST 7 Moise/Offset X8.5, 1/4mS

Setfting Acquisition Params on Seismograph(s)...

Cancel
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The Log Window (Page 14) will document the testing process:

Boes suveyonn _ioix]
LINE TEST REPORT TO SPECIFICATIONS OF Default cable

DATE: 04/Decf09 TIME: 15:13:00

TOTAL 24 OUT OF 24 CHANNELS TESTED

TITLE: INTERNAL/DAILY TEST Sample Interval = 2.00 mS ¥1.02

TEST 1 NOISE & OFFSET @ 24dB 2mS

FILE 7008
DC OFFSET SPECIFICATION [ < 0.000250 m¥) PASSED
AC RMS SPECIFICATION [ < 0.000550 mV ) PASSED

TEST 2 NOISE & OFFSET @ 36dB 2mS

FILE 7019
DC OFFSET SPECIFICATION (< 0.000150 m¥) PASSED
AC RMS SPECIFICATION (< 0.000270 mV ) PASSED

TEST 3 GAIN SIML & THD @ 24dB 2mS 14Hz

FILE 7109

GAIN ACCURACY SPECIFICATION (< 3.00000% ) PASSED
GAIN SIMILARITY SPECIFICATION (< 0.75000% ) PASSED
FILE 7109

HARMONIC DISTORTION SPECIFICATION (< 0.00900 %) PASSED
PHASE SIMILARITY SPECIFICATION (< 0.500 DEG ) PASSED

TEST 4 GAIN SIML & THD @ 36dB 2mS 14Hz

FILE 7120

Figure 26: Short-form analog test results written to Survey Log

Hopefully you will see the following message when the test is completed:
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Geometrics Seismodule Controller B ﬁ

TEST RESULT: ALL TESTS PASSED

i)

If any of the tests failed, you will see something like the following:

Geometrics Seismic Acquisition Suite ﬁ]

TEST RESULT: 1 TEST(S] FAILED.
SEE .RPT FILES IN C:\GeometricsSurveysindSettings\SAS\T estResults.

)

Two ASCII test files are written to TEST_DIR folder. LONG.RPT is comprehensive, while
SHORT.RPT is a summary. See Error! Reference source not found. for examples of each. In
addition, the long version is also written to a .csv file that can be imported into Microsoft Excel.
This file is stored in [drive]:  \ Logfiles  and is named according to the survey name (Page #)
and the date and time of the test. For example:

D:\ Logfiles \ PrudhoeBay.0001.04_Dec 09.16 47 17

Note: If subsequent analog tests are conducted within the same survey, the test data files, along
with LONG.RPT and SHORT.RPT, will be overwritten. However, the .csv version of the long
report will be preserved, and a new one will be created for the present test.

Note: Only active channels (see Table 2, Page 26) will be tested.
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2.11.3.2 RUN GEOPHONE/LINE TESTS (MGOS, SGOS)

# Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

"1 1Survey 2Geom 3 Observer 4 Acquistion SFle 6 Display 7 DoSurvey 8Window 9 Answers  OPrint | |, System

1 Set Date/Time 12/03/2009 17:57:48
Z Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivicy 50
1 Run Instrument Tests
2 Run GeophonejLine Tests k 4 Select Repeater Board(s)
6 Update Acquisition Board Bios (LOADER) 5 Serial Ifo (3
& Streamer MNoise Test Chrl-T & Manual Trigger 4

7 Configuration Status
TroubleShooting: Email O Save to File Diagnostic Repaort

TroubleShooting: Reset All Parameters To Default When Program Restart
Do not Prompk To Start Controller wwith few Parameters

g Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Optians

Wersion Mumber 9,30,0.0
0 Close Controller

Start line test ' X|

This will start geophone | cable test. Are you sure?

Advanced... I

Yes No |

Geophone and cable parameters x|

Acceptance & of failing channels: |5

Parameter | vae(] | Min@ | Max@ |
G eophone frequency[Hz] and itz tolerance 14 B +03
Geophone damping and itz tolerance 7 -15% +15%

Fepboard: 1-editvalue 2-editmin 3 - editmas

Geophone zpec: IDefauIt cable Sawve... Load... Cancel
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i Geometrics Multiple Geode 0S: NOT REGISTERED - [Line Test Window] _[=]x]
) 15urvey 2Geom 3 Observer 4 Acquisition SFile 6 Display 7 DoSurvey 8 Window 9 Answers 0 Print . System 5] x|

1 23 4 58 7 28 9 10 12 14 16 18 20 22 24 26 28 30 3z 34 36 38 an 42 a4 45 48
1000 [
= M J——
= M J——
o] M J——
o ——
mH —=
nF —_—_—__—_—_=
2| =
£ ==
o M J——
100% [ ——
T m ==
o H J——
] H J——
L H _—
= m -
WL - - - - - - _-________________________—_"—_" -~ -~ -~ ~—~" -~ "~~~ -
Use Left/Right key to select  —
CAN NOT DETECT ANY GEOPHONES! ﬁibl channel, ESCICLR] to toggle |}
state or exit

SCS has a sophisticated geophone testing algorithm that can measure geophone and line
resistance, geophone frequency, geophone damping, and geophone sensitivity. In addition, a
“reliability parameter” is reported for each channel. Reliability is a measure of how well the
best-fit model matches the data. Generally, high reliability values indicate that the other reported
parameters are probably accurate. Low reliability values indicate that the reported parameters
are probably not accurate and could be due, for instance, to a geophone lying on its side or a
geophone of a different frequency than expected.

When Run Geophone Test is selected, you will see a continually-updating message like the
following, which will show the progress of the test:

TEST 1 Line Resistance & Geophone Fre

Setting Acquisition Params on Seismographis)...

Cancel

Zeiieiesiieietiisnisssssnsasnsasans. 4

The Log Window will document the testing process:
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@ SAS_Survey.0000.log ' =10 x|

I AUTO TEST ENDS !

I AUTO TEST BEGINS !

TEST DATA SAVED TO DISK [C:\GeometricsSurveysAndSettings\SAS\TestResults)
TITLE: Geophone & Line Tests -Ver 1.0 07/25/08

TEST 1 Line Resistance & Geophone Frequency/Damping

File 7500 [Stack 1] 11:51:24.34 10{10/2008 2439 KBytes SAVED

1l DATA ACQUISITION COMPLETE !

I AUTO TEST ENDS 1!

As in analog testing, only active channels will be tested. In this case, unlike in analog testing, no
test SEG files are created.

Note: If one (or a minority) of the channels produces a phase that is far removed (more than
180 degrees) from those of the majority, it is possible that the majority will be flagged as failing,
rather than the one (or minority). It is left to common sense to make the determination that the
real culprit(s) is most likely to be the one (or minority), rather than the indicated majority.

2.11.3.3 UPDATE ACQUISITION BOARD B10s (LOADER)

Il Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

T 15urvey 2Geom 3 Observer 4 Acquistion SFle 6 Display 7 DoSurvey 8MWindow 9 Answers  OPrint | . System

1 Set Date/Time 11/23/2009 17:26:19
2 Trigger Options Holdaff 0,25, AUTO ARM, Sensitivity 50
1 Run Instrument Tests
2 Run GeophonejLine Tests 4 Select Repeater Board(s)
& Update Acquisition Board Bios (LOADER) 5 Serial If0 3
& Streamer Maoise Test k Chrl-T 6 Manual Trigger k
) ; L 7 Configuration Status
TroubleShooting: Email Or Save ta File Diagnostic Report % et S
TroubleShooting: Reset All Parameters To Default \When Program Restart oo P
) 9 Calibration Mode
Do ok Prompk Ta Start Controller With Mew Parameters Rk
hannel Remapping
Sounds 3
Advanced Acquisition Options
Wersion Mumber 2,30,0.0
0 Close Controller

BI1OS

Note: This process carries some risk of altering the Geode firmware in a way that can only be
fixed by a factory return. Read this documentation carefully and contact the factory to make
sure that you really need to undertake this procedure. Follow all steps exactly.

The firmware loader resides in flash memory on the Geode boards. The loader program runs like
BIOS inaPC. It isthe boot load code that talks to the controller and loads the Geode operating
system code each time the Geode acquisition board is powered up.

Geometrics will upgrade SCS from time to time, and installing the upgrade may require updating
the loader code as well. Contact Geometrics periodically or check our web site for
announcements of SCS upgrades/updates and whether a loader upgrade is required. Instructions
on how to check your software versions can be found on Page 146.

Procedure
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Once you have obtained the necessary loader files, please follow all steps exactly as shown:

1) From the System >> Test Menu, select Update Acquisition Board Bios (LOADER):

@ Geometrics Multiple Geade 05 3D (3D Survey) - [Noise Monitor Window]
"] Survey Geom Observer Acquistion File DoSurvey Window | System

Set DatefTime 10/08/2008 11:13:43 |
Trigger Options Holdoff 0,25, AUTO ARM, Sensitivity 50
Enatle Tes Hods
Serial jO »  Run Analog Test
IManwal Trigger 3 Run Geophane Test
Configuration Status Load Custom Geophone Test Parameters File
Alarms Setup Update Acquisition Board Bios (LOADER)
Calibration Mods Simulate Hardware Errors And Warnings R
Sounds 3 Network Performance Tuning
Advanced Acquisition Optians Geodes Segments Detection Settings
SlowyfFast Metwork Settings
Wersion Mumber 10.30 ¥52008 SP1
Close Contraller TroubleShooting: Capture Windaw Setup

TroubleShaoting: Email Or Save to File Diagnostic Report:
TroubleShooting: Reset All Parameters To Default When Program Restarts

What Is The Seismograph BIOS Update Utility 7 ﬂ

Thiz utility allows pou ta UPDATE the BIOS [alzo called LOADER] far your Geade, ES3000,
Strata®izor N2 or SmartSeiz ST acguizition boardz. For Geodes or ES 3000 this process iz
performed from pour PC; For the M2 or 5T, it i= performed by the built-in PC. Updating
' ER&ASES the previous BIOS and RE-PROGRAMS a new one. Since the BIOS is ezzertial
for operation, we have the fallowing warkings:

Do not proceed unless directed by the facton. -

Fleaze note that if the upgrade fails for one or more Geodes,
thoze unitz may become unuzable and will need to be returned to
Geometrics for repair.

Geometrics recommends that you avoid updating your Geode, ES3000,
MZ. or 5T biog in the field or immediately prior to a survey

to presvent survey down-time. [f you must, update the bios for one
Geode at a time, versuz multiple unitz, if there iz a failure,

arily that Geade will require factan-repair.

Do not proceed with the update unless you have read the operating
manual and fully understand the procedure.

Make zure your Geode battenes are fully charged and zecurely connected.
The battery power and ethermet connections must remain inkact during
the entire upgrade process.

Make zure all 8-channel boards inside the Geodes, ES3000, HZ or 5T were

detected when pou gtarted the syztem. Do not continue with the bios update

if the zpztemn did not detect all boards. For example, ina 16-channel

Geode, you should find 2 boards reported in the configuration status window.

If there iz only one board reported, do not proceed. lI

| Agree | | Do Mot Agree I

Read the warnings and press | Agree to proceed.

2) The following dialog box will appear. Press Browse and select the loader file obtained from
Geometrics:
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Flash Burner x|

File Selection

Current Directary ; IE:"-.G eormetric:tSeizmodule ControllerFirmwars

Flazh Update File Mame: ISeismain.e:-:e Browse... I

Ready ’;

Start Burning Exit

' .
_'5 Do NOT remove the power or Ethernet cable from the Geode while
updating the firmware!

3) Press the Start Burning button. You will be asked to confirm; once confirmed, a timer will
appear:

Flash Burner : x|

File Selection

Curent Directan ; IE:'\GEDmetricsHSeismic Acquizition SuitehFirmware

Flash Update File Marme; IE:'&G eometricehs eizmic Acquizition SuitehFirmwarehfl  Browse. I

E ztimated Burning Time Remaining: B 2

Start Burning E it

4) Once burning is complete, the following message box will appear:
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Flash Burner s x|

@ LOOK AT THE POWER LED BLINK RATE!

0 If it is blinking 1/4s On and 1/4s Off -> Burning is processing. DO NOT switch the
Geode Off.

®

If it iz blinking 3s On and 1s [or 3s) Off -> Burning has been successfull. You MUST
switch the Geode off and back on in order to run SAS.

Na Blinking -> Burning Failed.
Burning must be performed at the factory.

'
ADO NOT remove the Ethernet cable or power from Geodes YET!

If the power LED on the Geode is blinking rapidly, burning is taking place. If the LED is
blinking 3 seconds on and 1 second off, burning has been successful. If there is no blinking,
it’s time to call Geometrics! Burning must be undertaken at the factory. This is rare and as
long as you follow the above directions exactly, should not happen.

5) Exit the program to close the software.

6) Turn off all of the Geodes by disconnecting the power cord. Turn them back on by plugging
them back in and pressing the Test button.

The next steps will ascertain whether all of the boards in the Geodes were properly
programmed.

7) Restart SCS. Select System >> Version. The following dialog will appear:
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Geometrics Seismodule Controller

Geometrics Multiple Geode 05

Bl

Controller Yergion 9.30.0.0

Copyright & 1336-2009
— Seizmograph Yersion
o | LIME 1 GEODE 1 BOARD 1 [SY'STEM BOARD 1) w |
ACGUISITION BOARD SOFTWARE MARE: SEIS 2D ;I
ACGQUISITION BOARD SOFTwWARE WERSIOM: 2835
LOADER SOFTWARE MAME: BOOTLD2D
LOADER SOFTwWARE WERSIOM: 2730
HARDWARE WYERSIOM: 40
Currert Registration Statuz  |[REGISTERED USER
Geometrics _
2190 Fortune Drive Change Registration
SanJoge, CA 95131, 54
Phone  [408] 954-0522
Fax [408) 954-0902

Yiew Lizt OF Purchaszed Options [0]

Dion Pierce, George T ait
Craig Lippusz,
Deb Undepwood

Technical Support;
Field Suppart:

Check the loader version on each board by paging through them using the R

buttons.

2.11.3.4 STREAMER NOISE TEST (MMGOS, MNZOS)

Il Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

T 15urvey 2Geom 3 Observer 4 Acquistion SFle 6 Display 7 DoSurvey 8MWindow 9 Answers  OPrint | . System

1 Run Instrument Tests
2 Run GeophonefLine Tests
& Update Acquisition Board Bios (LOADER)

& Streamer Moise Test

143
TroubleShooting: Email Or Save ta File Diagnostic Report
TroubleShooting: Reset All Parameters To Default \When Program Restart
Do ok Prompk Ta Start Controller With Mew Parameters

1 Set DatefTime 11/23/2009 17:28:10

2 Trigger Options Holdaoff 0.2=, AUTO ARM, Sensitivity 50

4 Select Repeater Board(s)

5 Serial If0 [3
& Manual Trigger 4

7 Configuration Status

& Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Options

Wersion Mumber 2,30,0.0

0 Close Controller
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2.11.3.5 TROUBLESHOOTING: EMAIL OR SAVE TO FILE DIAGNOSTIC
REPORT

il Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

T 15urvey 2Geom 3 Observer 4 Acquistion SFle 6 Display 7 DoSurvey &MWindow 9 Answers OPrint | . System

1 Set Date/Time 11/23/2009 17:46:11
2 Trigger Options Holdaff 0,25, AUTO ARM, Sensitivity 50
1 Run Instrument Tests
2 Run GeophonefLine Tests 4 Select Repeater Board(s)
& Update Acquisition Board Bios (LOADER) 5 Serial If0 3
§ Streamer Maoise Test Chrl-T & Manual Trigger 4

7 Configuration Status

& Alarms Setup

9 Calibration Mode

hannel Remapping

Sounds 3
Advanced Acquisition Options

Email & rt
TroubleShooting: Reset All Parameters To Default When Prngr Restart
Do ok Prompk Ta Start Controller With Mew Parameters

Wersion Mumber 2,30,0.0
0 Close Controller

If you are having trouble with the system, you can email a diagnostic report to Geometrics for
evaluation. Selecting this item will bring up the following self-explanatory message:

Geometrics Seismic Acquisition Suite il

Before creating the Diagnostic Report, please make sure that A3 is configured exactly as it was when the problem oocurred.
\J\-/ The important parameters are in the Geom, Acquisition, File, Display and Svstern menus,

If wou are unable bo configure it exactly as it was, please get it as close as wou can and let us know the parameters vou are unsure of,

are all of the parameters configured appropriately?

Yes Mo

Pressing Yes will display the following form:
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Email Diagnostic Repork

Pleasze Enter Contact Information and Click "Email Beport”

* Firgt Mame: IdefElSdf * Lagt Mame; Iasfasdasdf

* Cormpany M ame: IandefaS

b ailing Address: Iasdfasd

City: Iasdfasdfs Zip Code: Iasfasdfa
State: Iasdfasd Country: |azdfazda
Phone Mumber: IS'ZleIS':"E'lS':I Fax Mumber: I

* Email: Icraig@genmerics.mm

* Geodes Serial Humber: |4444 Sales Order Mumber; |4444

* Problem Dezcription:

Fun Diagnostic &nd Email Bepaort From Thiz PC | Carnicel

Fun Diagnostic And Email Beport From An Other PC. [ Save Instruction To & File |

This should look familiar; see Page 3. If you filled the form out when you registered the
software, some or all of the fields will already be filled in. If not, fill in the fields marked by an
“*”_ Type in a detailed description of the problem, then press one of the buttons to run the
diagnostic and save everything to a file, which you can copy to another computer and email to
support@geometrics.com, or if your controller PC is connected to the internet, email it directly.
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2.11.3.6 TROUBLESHOOTING: RESET ALL PARAMETERS TO DEFAULTS
WHEN PROGRAM RESTARTS

B Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
T 1Survey ZGeom 3 Ohserver 4 Acquiskion SFle 6Display 7 DoSurvey 8MWindow 9 Answers O Prink | |, Syskem

1 Set Date[Time 11/23/2009 17:47:39
Z Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivity 50
1 Run Instrument Tests
Z Run GeophonejLine Tests 4 Select Repeater Board(s)
& Update Acquisition Board Bios (LOADER) 5 Serial Ifo 3
& Streamer Moise Test Chrl-T & Manual Trigger £

7 Configuration Status

8 Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Options

TroubleShooting: Email Or Save to File Diagnostic Repaort
i A —
Do not Prompt To Start Controller wwith Mew Parameters

All Param 3

Version Murnber 9.30.0.0
0 Close Controller

On occasion, initialization files can get corrupted or contain conflicting information, causing the
program to be unstable. If this happens, restarting the program with default settings will fix this.
Choosing this option will display the following message:

Geometrics Seismic Acquisition Suite ﬂ
e | Nesttime you start the contraller, the existing configuration will be lost and wou will need set all of the parameters again.
-

Are you sure you would like to continue?

Press Yes and restart the software. No data will be lost, just configuration information.

2.11.3.7 Do NOT PROMPT TO START CONTROLLER WITH NEW
PARAMETERS

Bl Geometrics Super Seis D5: NOT REGISTERED - [Pilot Window]
1 15urvey ZGeom 3Observer 4 Acquistion SFle 6Display 7 DoSurvey 8 Window 9 Answers 0 Prink . System

1 Set Date/Time 11/23/2009 17:53:11
2 Trigger Options Holdaff 0,25, AUTO ARM, Sensitivity 50
1 Run Instrument Tests
2 Run GeophonefLine Tests 4 Select Repeater Board(s)
& Update Acquisition Board Bios (LOADER) 5 Serial If0 3
§ Streamer Maoise Test Chrl-T & Manual Trigger 4

7 Configuration Status

& Alarms Setup

9 Calibration Mode:

Channel Remapping

Sounds 3
Advanced Acquisition Options

TroubleShooting: Email Or Save ta File Diagnostic Report
TroubleShooting: Reset All Parameters To Default \When Program Restart
Do not Prompk Ta Start Controller With Mew Parameters

Wersion NMumber 2,30,0.0
0 Close Controller
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2.11.4 SELECT REPEATER BOARD(S) (MGOS, NZOS)

il Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

"] 15urvey 2Geom 3 Observer 4 Acquistion SFle 6 Display 7 DoSurvey &MWindow 9 Answers OPrint | . System

1 Set Date/Time 11/23/2009 17:53:45

2 Trigger ©ptions Holdoff 0,25, AUTO ARM, Sensitivity 50

3 Test 3
5 Serial If0 k 3
& Manual Trigger 4

7 Configuration Status

& Alarms Setup

9 Calibration Mode

hannel Remapping

Sounds 3
Advanced Acquisition Options

Wersion Mumber 2,30,0.0
0 Close Controller

2.11.5 SERIAL I/O (MGOS, NZOS, SGOS, MMGOS, MNZOS)

Il Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
"\ 1Survey 2Geom 3Observer 4 Acquisition SFile 6Display 7 DoSurvey 8 Window 9 Answers 0 Print | |, System

1 Set Date/Time 11/23(2009 17:57:51
2 Trigger Options Holdaff 0,25, AUTO ARM, Sensitivity S0
3 Test 3

4 Select Repeater Board(s)
1 Setial Input IJO OFF
& Manual Trigger 3 2 Serial Output I/ OFF
7 Configuration Status

& dlarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Options

Wersion Number 9.30.0.0
0 Close Controller

SCS can receive data on a serial port and write that data to the survey Log and the SEG-D
header. Serial data can also be output by SAS to a peripheral PC if necessary. Selecting Serial
I/0 displays the following sub-menu:

Serial Input OFF
Serial Qutput  OFF
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2.11.5.1 SERIAL INPUT (MGOS, NZOS, SGOS, MMGOS, MNZOS)

B Geometrics Super Geis 05: NOT REGISTERED - [Pilot Window]

"l tSurvey 2Geom 3Observer 4 Acquisiion SFile 6Display 7DoSurvey 8Window 9 Answers 0 Print | |, System

1 Set Date|Time

2 Trigger Options

3 Test

4 Select Repeater Board(s)

& Manual Trigger

11/23/2009 17:59:09
Holdaff 0.2s, AUTO ARM, Sensitivity 50
»

3 2 Serial Output II! !OFF |

7 Configuration Status

& dlarms Setup

9 Calibration Mode

Channel Remapping

Sounds

Advanced Acquisition Options

Wersion Number
0 Close Controller

9.30.0.0

To set this up, choose Serial Input to display the Serial Input Parameters Dialog box:

Serial Input Parameters

¥ Serial Input Enabled
[™ Geometrics Alam Box Enabled  Biyte Size Ig

— COk Paort—

" COK
+ COmM2
" COmM3
" COM4

— Parity Bit——
" Even
" Odd
¥ More
 Mark

Baud Rate I 9500w I

— Stop Bitz
* 1 Stop Bit
i 11/2 Stop Bits
™ 2 Stop Bits

Ok

Cancel

P,

Apply

T erminator
i+ |F
i~ R

= Auto

—5SEG-D External Block Size for Input Serial String
" Fixed Block Size: |2'.E| blocks [ 1 block = 32 bytes |

— Senal Input Setup
' Store One Sting

" Concatenate Several Stings
™ Durant Courter for Source Depth [ Sent by Request [Part 1D 01]
Time ‘window: +/- |1 Seconds from tigger

¥ Feplace PC time Stamp with GPS time
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To enable this feature, check the Serial Input Enabled box.
Use Force One Vibrator

Enabling the Use Force One Vibrator option will enable monitoring of the serial port for
incoming PSS format messages originating from a Force One or Force Two vibrator control unit.
If the message contains a status indicating that the vibrator is pad-down and ready, the GPS
string located within the status is extracted, stored and displayed along with other status
information in Field Record List.

Serial Protocols

Carefully set the transmission protocol to match that of your serial device (i.e., GPS, navigation
system, source controller).

e Set the COM port to whichever one the serial cable is connected to.

e Choose a Baud Rate from the drop-down list.

e Byte Size, Parity Bit, and Stop Bits are generally as shown above, and these are the defaults.
Line Termination

Indicate whether the incoming string is terminated with a Line Feed (LF, 0xOA) or a Carriage
Return (CR, 0x0D).

Note: [t is important to set this parameter correctly. If you don’t, you may not get any strings at
all. Always run a test prior to starting the survey.

The SEG-D External Block Size is generally set to Auto, and the block size is determined based
on the number of bytes received on the serial port for each shot. You may also set a fixed block
size if you desire.

Serial Input Setup
The Serial Input Setup section controls how the strings are treated.

Many systems will send several different strings in a burst, delimited by either a CR or LF.
Clicking the Store One String radio button will cause the system to store only the first string in
the burst and ignore the others. Clicking the Concatenate Several Strings radio button will
concatenate and store all of the strings in a burst.

Normally, records are time-stamped (trigger-time in header and DOS file time) based on the DOS
clock. If you are logging GPS strings, you can elect to have this DOS time replaced with World
Time, which is included in most if not all types of GPS strings. This is generally recommended.
Just check the Use GPS String for Shot Time box.
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2.11.5.2 SERIAL OUTPUT (SGOS, MGOS, NZOS, MMGOS, MNZOS)

Il Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
T 1Survey 2Geom 30Dbserver 4Acquisiion SFile 6Display 7DoSurvey BWindow 9 Answers OPrink | | System

1 Set Date/Time 11/23(2009 18:00:33

2 Trigger Options Holdaff 0,25, AUTO ARM, Sensitivity 50

3 Test 3
4 Select Repeater Board(s)

1 Setial Input IJO OFF
& Manual Trigger 3 2 Serial Output IfO | OFF
7 Configuration Status k
& Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Options

Wersion Number 9.30.0.0
0 Clase Controller

The marine controller can also output a serial string for logging on a peripheral device. Choose
Serial Output from the Serial 1/O Menu:

Serial Dutput Parameters El

[ Serial Output Enabled Baud Rate IEIEI:":I j | 0K I
Bute Size Ig Cancel |

— COk Part — Parity Bit—— — Stop Bitz
= ol i Even ¥ 1 Stop Bit
' COM2 " Ddd € 112 Stop Bits
" COM3 &+ MNone £ 2500 b

top bits
© COM4 C Mark i
Serial Dutput Format
|7 & 0v0 Compatible " SEISMET PPHEAD

You must set the transmission protocols to match the peripheral device you are communicating
with, as when setting up serial input.

Serial Output Format

There are two formats to choose from for the output serial string. The first is Oyo Compatible.
This format writes the FFID#, tape number, and number of active channels. Each field is right-
justified and is 7 characters wide. The string is terminated with CRLF (0xOD 0x0A).

Example:

1 101 60

The SEISNET P7HEAD format follows the P7Header format. This string is terminated with LF
(Ox0A).
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Example (all on one line in reality):
HDR 0000 195LOG 01200075DATE01210011TIME01340008UNIT01460001
REEL01510009FILE01610011SHOT01730005BUF 01800001 TAPE01830013
4:09:38 2 101 4 4

Note: You may enable Serial Input and Serial Output at the same time, but you must use two
separate serial ports.

2.11.6 MANUAL TRIGGER

B Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]

T 15Survey ZGeom 3 Ohbserver 4 Acquiskion 5 Fle 6Display 7 DoSurvey 8Window 9 Answers O Print . System

1 Set Date/Time 12/03/2009 13:03:37

Z Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivity S0

3 Test 3
4 Select Repeater Board(s)

5 Serial If 3

7 Configuration Status Q

g Alarms Setup

9 Calibration Mode

Channel Remapping

Sounds »
Advanced Acquisition Options

Wersion Mumber 2.30.0,0
0 Close Contraoller

You may trigger the system manually at any time by selecting Manual Trigger from the menu or
by pressing the t button.

2.11.7 CONFIGURATION STATUS

B Geometrics Super Seis 0S: NOT REGISTERED - [Pilot Window]
T 1Survey Z2Geom 3Ohserver 4 Acquiskion 5Fle 6Display 7 DoSurvey 8Window 9 Answers OPrint | |, System

1 Set Date/Time 12/03/2009 13:06:42

Z Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivity S0

3 Test 3
4 Select Repeater Board(s)

5 Serial If 3
& Manual Trigger t

7 Configuration Status
g Alarms Setup k
9 Calibration Mode

Channel Remapping
Sounds »
Advanced Acquisition Options

Wersion Mumber 2.30.0,0
0 Close Contraoller

Choosing Configuration Status will display the following:
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Acquisition Board Status o ]

LINET1 GEODE1 BOARD 1
BOARD 1IN LINE BOARD 1IN SYSTEM

040 PCI-E Fast Ethernet Controller [&d

aph Blox

[ Do not show eror again Blink Thiz Board Power Led For 15 sec | Close | I Do not show warning again

Figure 27: Acquisition Board Status Window.

It displays technical details about the 8-channel acquisition boards that can be useful when
troubleshooting. If you are using Geodes, each Geode module will have 1, 2, or 3 acquisition
boards, depending upon your specific configuration; hence the board-by-board, rather than
Geode-by-Geode, basis. See Error! Reference source not found. to see how board numbers
relate to channel numbers and their position in the overall layout.

You can move from board to board using the _* |and #2_Ibuttons. When using a multi-
Geode system, you can “ping” any board (i.e., the Geode module that contains that board) for 15
seconds pressing the Blink This Board Power Led for 15 sec button. This can be very useful in
helping the field crew find themselves on the line with respect to specific Geode modules.

The following window will pop up automatically in the event of an error or warning condition on
an acquisition board:
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Acquisition Board Status M= E3

- SEGMEMT 3 GEODE 4 BOARD1 -
Q 9

BOARD 4 IM SEGMENT  BOARD 14 1M SY'STEM

X

Ping This Baard For | |—1DEIEID e Clse | [ Do not show warming again

[ Do not show emor again

Figure 28: Acquisition board error message.

Above is for SAS.

Depending on the warning or error message, it may continue to pop up after you close it,
preventing you from dealing with the problem. If so, check one or both of the boxes in the lower

right- and left-hand corners and press the Close button. The particular error message will not be
repeated (but this doesn’t mean the problem has been solved).
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Acquisition Board Status o ]

LINET1 GEODE1 BOARD1
BOARD 1IN LINE BOARD 1IN SYSTEM

040 PCI-E Fast Ethemet Controller [&dd

graph Box

[ Do not show eror again Blink Thiz Board Power Led For 15 sec | Close | I Do not show warning again
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2.11.8 ALARMS SETUP

Bl Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
"] 15urvey 2Geom 3 Observer 4 Acquisition SFile 6 Display 7 DoSurvey 8 Window 9 Answers O Frint | | System

1 Set DatefTime 12032009 13:12:44

2 Trigger Options Holdoff 0.2s, AUTO ARM, Sensitivicy 50

3 Test 3
4 Select Repeater Board(s)

5 Serial If 3

& Manual Trigger t
7 Configuration Status

9 Calibration Mode

Channel Remapping

Sounds 3
Advanced Acquisition Options

Yersion Mumber 9.30,0.0
0 Close Contraller

SCS provides user-enabled alarms to get the operator’s attention in the event of a warning or
error condition. Choosing this option will bring up the following dialog:

Alarms setup x|

Diata not saved!l vlsul‘;lw;:mg ?;quN Mar;;ag::\l
Hard disk ful (slamat  [30 %Ful) WoM WoN v on E— |
Owerdriven channels - see red aces [T OFF I OfFF [ OFF
Tape ot ready - data gaoing to hard disk v OM ¥ oM [ OFF
Current tape almost full - other drive ready? ¥ OH W oM [ off [ Cument Counter—
Max Serial string not detected [ [~ OFF [T OFF [ OFF 0
bdaw incomplete shat I'IEI— with trigger interval of ISEI— s [ OFF [T OFF [ OFF 1]
Max conzecutive incomplete shot |5— [~ OFF [ OFF [ OFF u
bax erar status IW [T oFF T OFF [ OFF 0
b awimum consecutive emor status |2E|— [T OoFF [ OFF [ OFF 0
b awimum file not wiitten bo tape |5|:|— [+ OM W oM ¥ oM 1]
Peak noize threshold exceeded by |1— channels [T ofFf [T OFF [ OFF
Gun amplitude threzhold exceeded [~ OFF [T oFf [~ oOFF | Alamldls. Reset
Fiepart Self Trigger Shat [T OoFF [ OFF [ OFF o
Configure Alarm
Box

The alarms are self-explanatory; they can be visual, audible, or both. A sample alarm is shown
below:
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2.11.9 CALIBRATION MODE (MMGOS)

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
] 1Survey 2 Geom 3 Observer 4 Acquisition SFle 6 Display 7 DoSurvey 8 Window 9 Answers 0Pk | Syskem

1 Set DatefTime 12/03/2009 13:14:51

2 Trigger ©ptions Haldaff 0.25, AUTO ARM, Sensitivity 50

3 Test 3
4 Select Repeater Board(s)

5 Serial Ij0 3
6 Manual Trigger 4

7 Configuration Status
& Alarms Setup

9 Calibration Mode
Channel Remapping k
Sounds »

Advanced Acquisition Options

Yersion Mumber 9.30,0.0
0 Close Contraoller

The Geode does a periodic DC offset calibration. By its nature, this requires about 3 seconds.
You can control the frequency of this if the default of calibrating after every shot negatively
impacts your production rates. Selecting this option brings up the following dialog:

Calibration setup x|

¥ Calibrate Eveny Shot

" Calibrate Every |1 Shat 5aved
ak. I Cancel

If necessary, set it to calibrate after every nth Shot Saved, or disable it altogether (a calibration
will still be done every time you change an acquisition parameter like a sample interval, record
length, or preamp gain, or when you arm or disarm). Generally, once the Geodes reach operating
temperature, the DC offset calibration is required less often, as DC offset tends to vary with
temperature.
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2.11.10 CHANNEL REMAPPING

il Geometrics Super Seis DS: NOT REGISTERED - [Pilot Window]

"] 15urvey 2 Geom 3 Observer 4 Acquisition SFile 6 Display 7 DoSurvey 8 Window 9 Answers O Frint | | System

1 Set DatefTime 12/03/2009 13:16:55

2 Trigger Options Holdoff 0.2=, AUTO ARM, Sensitivicy 50

3 Test 3
4 Select Repeater Board(s)

5 Serial If 3
& Manual Trigger k

7 Configuration Status
g Alarms Setup
9 Calibration Mode

Sounds 3
Advanced Acquisition Options

Wersion Murnber 9.30.0.0
0 Close Contraller

Channel Remapping Setup 5]

—Automatic Channel Map (program will recompute channel order based on number of Geodes and lines)
[~ REVERSE GEODE ORDER IN LINE 1 [~ REVERSE CHANNEL ORDER OF EACH GEODE IN LINE 1

I~ REVERSE GEODE ORDER IN LINE 2 [~ REVERSE CHANMEL ORDER OF EACH GEODE IN LINE 2

[~ Dveride Automatic Channel Map With Manual Map Mode

Enter Phoneto Trace Mapping Below: | See Ezamples

[V Enable Channel Remapping Mode

Channel remapping is a complicated subject and although it applies to all models and software
bundles, it is most applicable to the Geode and is best discussed in that context. Please see
Error! Reference source not found..
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2.11.11 SOUNDS

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

] 1Survey 2 Geom 3 Observer 4 Acquisition SFle 6 Display 7 DoSurvey 8 Window 9 Answers 0Pk | Syskem

v Shok Data Received By Controller
v dcquisition In Progress
v Sending Shot Data In Progress

Advanced Acquisition Options k

1 Set DatefTime 12{03/2009 13:17:43

2 Trigger ©ptions Haldaff 0.25, AUTO ARM, Sensitivity 50

3 Test 13
4 Select Repeater Board(s)

5 Serial If0 3
6 Manual Trigger 4

7 Configuration Status
& Alarms Setup

9 Calibration Mode
Channel Remapping

Use Short Sound (BEEP through speaker)

‘ersion Mumber 9.30,0,0
0 Close Controller

SAS emits various sounds to signal events. These can be toggled on or off. Selecting this item

will reveal the following:

v Shot Data Received By Conkroller

» Acquisition In Progress
v Sending Shaok Data In Progress

Ilse Short Sound (BEEF through speaker)

You may enable or disable the sounds as desired.

145

Created by Craig Lippus
6/25/2012
28519-01_M_Geode-NZ-SmartSeis-ES-3000.doc



2.11.12 ADVANCED ACQUISITION OPTIONS (OPTIONAL ADD-ON
FEATURE)

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]

] 1Survey 2 Geom 3 Observer 4 Acquisition SFle 6 Display 7 DoSurvey 8 Window 9 Answers 0Pk | Syskem

1 Set DatefTime 12{03/2009 13:18:36

2 Trigger ©ptions Haldaff 0.25, AUTO ARM, Sensitivity 50

3 Test 3
4 Select Repeater Board(s)

5 Serial If0 3
& Manual Trigger t

7 Configuration Status

& Alarms Setup

9 Calibration Mode

hannel Remapping

Sounds 3

Advanced Acquisition Options

Yersion Mumber 9.30,0,0
0 Close Controller

Subsample trigger synchronization is normally enabled, but there are rare instances in which you
might want to disable it. Most often this is done in continuous recording mode.

Continuous Acquisition allows data to be recorded in a continuous fashion, meaning that each
file is time-contiguous or time-overlapping with the next — no samples are missed. See Appendix
Error! Reference source not found. for a complete discussion of Subsample Trigger
Synchronization and Continuous Acquisition.

2.11.13 VERSION NUMBER

Il Geometrics Super Seis DS: NOT REGISTERED - [Pilot Window]

"] 15urvey 2Geom 3 Observer 4 Acquisiion SFle 6Display 7 DoSurvey 8Window 9 Answers O Frint | |, System

1 Set DatefTime 12/03/2009 13:19:34

2 Trigger Options Holdoff 0,25, AUTO ARM, Sensitivity 50

3 Test 3
4 Select Repeater Board{s)

5 Serial [j0 3
& Manual Trigger 4

7 Configuration Status

8 Alarms Setup

3 Calibration Mode

Channel Remapping

Sounds r

Advanced Acquisition Options

Version Mumber 9 k
0 Close Contraller

Selecting this option will bring up the following dialog:
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Geometrics Seismodule Controller X|

@ Geometrics Multiple Geode 05 @

Controller Yergion 9.30.0.0

Copyright & 1336-2009
— Seizmograph Yersion
o | LIME 1 GEODE 1 BOARD 1 [SY'STEM BOARD 1) w |
ACAUISITION BOARD SOFTW/ARE MAME: SEIS 2D ;I
ACQUISITION BOARD SOFTwWARE WERSION: 2835
LOADER SOFTWARE MAME: BOOTLD2D
LOADER SOFTwWARE WERSIOM: 2730
HARDWARE WYERSIOM: 40

Currert Registration Statuz  |[REGISTERED USER

Geometnics _
2130 Fartune Dirive Change Reqistration
SanJose, CA 95131, LS4
Fhone [408) 954-0522
Fax [408) 954-0902

Yiew Lizt OF Purchaszed Options [0]

Technical Support; Dion Pierce, George T ait
Field Suppart: Craig Lippusz,
Deb Undepwood

It will display the version of SAS you are running, along with the firmware version on each

board in each Geode. You can scroll from board to board using the | ang 22 Ikeys. It
also displays your registration status. Pressing View List Of Features will display all of the
installed features, including optional features (the number in parentheses indicates the number of
optional features installed):
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Seismic Acquisition Suite Option ﬂ

& ] 002831139, Continuous Recording [0 ptional Feature Included)

0028311-02 Log Window [Standard Feature Included)
0028311-03 Spectra Windaw [Standard Feature Included)
0028311-04, Channel Roll [Standard Feature Included)
0028311-05, Correlation [Standard Feature Included)
0028311-06 Acquisition Filkers [Standard Feature Included)
0028311-07 Geophone Test/Line [Standard Feature Included]
0028311-10.4l Seg format:Seq, Seql and Seqy [Standard Feature Included)]
002831111 Automatic Drive Switching [Standard Feature Inchuded)
002831112 Analog Testirequires separate test box) [Standard Feature Inchuded)
002831116 Cantral rultiple Geodes [Standard Feature Included)]
0028311-17 Add more gains: 0,12.24,36 db [Standard Feature Inchuded)
0028311-27 Software Alarm [used to alert operator about important systern parameters] [Standard Feature Included)
0028311-29 Serial 1/0 [uzed for GPS location for maring and land surveys] [Standard Feature Included)
0028311-30,Calibrate evem Mth Save [used for fast cpcle time] [Standard Feature Inchuded)
0028311-31 Moize Monitor wWindow [Standard Feature Included)
0028311-36 Stacking [Standard Feature Included)
0028311-40,Geometry Tool Bar [Standard Feature Inchuded)
00283171-51 Multi Shot Yiew [Standard Feature Inchuded)
[0028311-01,5hot WWindow [Optional Feature Mat Included But Available to Purchase]
[10028311-08,T ape Drive Support [Optional Feature Mot Inchuded But Available to Purchase]
[10028311-09.External Alarm Box Support [used in monitoring applications] [Dptional Feature Mot Included But Available to Purchase]
[0028311-13,5&lf Trigger for blast, wibration and earthquake rmaritoring [Optional Feature Mat Included But Available ta Purchase)
[10028311-18,Moize Suppression [0ptional Feature Mot Included But Available bo Purchaze)

;ID 0028311-13,5pike Filker (Optional Feature Mot Included But &wvailable bo Purchase)

2.11.14 CLOSE CONTROLLER

B Geometrics Super Seis 05: NOT REGISTERED - [Pilot Window]
"] 1survey 2Geom 3 Observer 4 Acquisiion SFile 6Display 7 DoSurvey 8 Window 9 Answers OFrint |, System

1 Set DatefTime 12/03/2009 13:20:34

2 Trigger Options Holdaff 0.2s, AUTO ARM, Sensitivity 50

3 Test 3
4 Select Repeater Board(s)

5 Serial [jO 3
6 Manual Trigger 4

7 Configuration Status

8 Alarms Setup

9 Calibr ation Mode

hannel Remapping

Sounds 2
Advanced Acquisition Options

Wersion Mumber 9.30,0.0

Selecting Close Controller will shut down SAS along with all of the LTUs and Geodes. This can
also be accomplished by clicking on the Xl in the upper right-hand corner of the main window.
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2.12 GEOMETRY GRAPHICAL USER INTERFACE

The Geometry GUI provides a graphical representation of your survey, along with a wide range
of control capability. It is particularly useful when conducting reflection surveys, but can be
useful in a wide range of applications. It summarizes, in one simple view, the physical positions
and other attributes of the hardware on the ground, and allows graphical control of these.

2.12.1 VISUALATTRIBUTES

Below is a typical display of a 96-channel, four-Geode layout. We will first describe the display
itself, and follow with a description of its control capabilities.

lx1 | K |
AN NEEN] TR EEEEEE ‘\-I-I‘I-I-\-I-I‘\-L-I‘I-I-\-I-I‘\-I-I‘é-l-\-l-l‘\-I-I‘I-I-gl-l‘\-I-I‘I-I-\-I- ‘\-I-I‘I-I-\-I-I-\-l-l‘I-I-\-I-I-\-I-Il-l-\‘I-I-\-I-I‘I-I- JREEE
1 252 297 562 L5 713 ala 924 1829
SHOT _LOC 162. B8
OFFSET &z o8 xS S
LOCATION Fea Era Faa fesa
TRACE # 1234567 2918 12 14 16 1o 20 22 44 25 28 30 32 39 56 98 48 42 44 U6 43 5B G2 54 56 59 €0 62 6EHE 68 0@ 2 74 76 79 9B L2 B4 96 98 98 92 94
CHANNEL & 25 5728 8D 52 54 36 35 40 42 44 46 481 F3ASET BOLE 12 14 16 18 20 [PE 34 50 52 54 5& 55 60 62 6XEE 68 7@ W 74 76 TS B 52 B4 56 55 9B 92 94
- W -
CHANNEL % 25 240 s 1§ 240 b4 LR ] 73 zdc o
: ; I
GEODE # S e i N E 51 52
BATTERY LUL .u .u . .

LIME #

PC LOCATION
1 1
L

?-E'I-I‘\-I-I‘I-I-\-IE-T‘E\-I-I‘I-I-\-I-I‘\S-T-?I‘I-I-\-I-I‘\-I-IS‘T-EI-\-I-I‘\-I-I‘I-IE-??I-TE&-I?- ?\-|-|‘|-|-\-|-|-ﬂ-sl‘|-|-\-|-|-\-|-|9‘TT'|-\‘|-|-\-|-|‘|-|1- ‘9|-|-\-|-

Figure 29: Example Geometry GUI.

The information in the display above is summarized below. Where appropriate, the actual
setting, as shown above, is shown in brackets for reference. ##break up and caption table below.

Geometry GUI Symbols

#make tables consistent

Symbol/Annotation Meaning
i Active Geode (yellow) — At least one channel in the Geode is active.
'i-.;m,'f The number of channels in the Geode module is indicated (in this case,
N 24).
24C . . .
Inactive Geode (gray) — None of the channels in the Geode are active.
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ey
o

Warning (flashing orange) — An orange-flashing Geode indicates a low
battery (between 10.5 and 9.1 volts)

Error (flashing red) — A red-flashing Geode indicates a loss of
communication with that Geode or an inability to acquire data for some
reason (i.e., a dead battery, <9.1 volts).

Battery level > 10.5 volts.

9.1 volts < battery level < 10.5 volts — Change battery soon.

Battery level < 9.1 volts — Change battery now.

Scale (x1 shows entire spread, ranges to x100 — this is also a drop-down
menu).

[Green] Active (data) channel. Triangle pointing down indicates low
gain, up indicates high gain.

[Grey] Inactive (data) channel (low gain, high gain).

[Maroon] Aux channel (low gain, high gain).

[Pink] Pilot channel (low gain, high gain).

[Light green/blue] Active channel (low gain, high gain, frozen).

[Grey/blue] Inactive channel (low gain, high gain, frozen).

[Maroon/blue] Aux channel (low gain, high gain, frozen).

[Violet/blue] Pilot channel (low gain, high gain, frozen).

Shot location.

PC controller location. This is for convenience only — the actual position
of the PC is immaterial to the survey.

Flag marking beginning or end of spread or beginning or end of active
portion of spread. Labeled with shot offset (top) and flag location
(bottom).

[Orange] Trigger cable.

[Black] Geophone (analog) cable.

[Blue] Network (digital) cable.

SHOT LOC [162.00]

The shot location is indicated by the position of the yellow truck and is
labeled in red. The red line is the trigger cable and indicates which
Geode you have plugged the trigger into (Master Geode; Page 119).
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OFFSET [62, 108, 578, 888]

The beginning and end locations of the spread, along with the beginning
and end locations of the active portion of the spread, are indicated by a
flag. The distance between the shot and the flag, or shot offset, is shown
immediately above the flag.

LOCATION [100, 270, 740,
1050]

The location of each flag is indicated immediately below the flag.

TRACE #[1,2,3...96]

The trace number represents the position of the trace in the shot record,
from 1 to n, where n is the number of channels. This number will always
increase from left to right. Trace numbers corresponding to flags are
shown in red.

CHANNEL #

The channel number indicates the physical channel number within the
Geode module. With most systems, no distinction is made between the
channel number and the trace number. However, as we will see later, the
StrataVisor/Geode allows you to map the channels any way you wish via
software to accommodate any geophone cable configuration. If no
channel mapping is done, the trace number and the channel number will
be the same. Generally, the channel number need not be displayed, but
it can be useful in the initial mapping of your channels if this is
necessary. Channel numbers corresponding to flags are shown in red.

CHANNEL #

The second channel number label refers to and is in line with the channel
numbers on the Geode modules, and represents the channels that they
are connected to.

GEODE # [G2, G1, G1, G2]

Each Geode on each network line is numbered automatically. The
Geode closest to the controller, in terms of network topology, is always
Geode number 1. In the above example, we have two separate networks,
so there are two each of G1 and G2.

BATTERY LVL [13.9, 13.8,
13.9, 13.8]

This indicates the battery voltage for the Geode.

LINE # [L1, L2]

In the case of more than one network line, as above, the Geode software
will automatically assign one to be Line 1 and the other to be Line 2.
This assignment is arbitrary but consistent: the designation of the
network ports on your PC will be the same with each session.

PC LOCATION [660.00]

This shows the location of the PC controller. For convenience only.

Table 7: Geometry GUI symbols and their meanings.

If “Tooltips” are enabled (see Page 157), moving your cursor over the channel symbol will
display the channel number and its position:
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2.12.2 CONTROL FUNCTIONS

Various survey parameters can be controlled via the Geometry GUI. Right-clicking the mouse
will bring up different menus, depending on where your pointer is at the time.

Right-clicking on the shot icon will display the following menu:

1 Enter Shot Location
2 Set Shot Location At Mousze Cursor Location
3 Select Mext Shot Location Sumbaol

Choose Enter Shot Location to display the Geometry dialog and type in the shot location:

This is geometry of next file to be written

Shot coordinate |

S0.00
123456789 11 12 15 17 19 21 23 25 27 28 31 33 35 37 39 41 43 45 47

Trace 1 e 3 4 ] E
Inkerval | 1000 | 000 | 1000 | 1000 | 1000
Geophone [™“nng [Tqpoo0 | 2000 | 3000 | 4000 | 50.00
coordinate
Gain | Lot 24 | LOWwW 24 | LOW 24 | LOW 24 | LOW 24 | LOW 24
Use | DaTa | DATA | DATA | DATA | DATA | DATA
Freeze | wNO | NO | MO | MO | WO | HNO
I8 S I |

LUSE LEFT/RIGHT EEYS SHIFT SHOT POINT BY PHOME IMTERWAL
OR EMTER MEw SHOT LOCATIOMN.
FRESS ENTER “WHEM DOME.
DOwM KEY FOR PHOME INTERWAL

¥ Fipple ok I Cancel [ In Meters |

Enabling the Set Shot Location at Mouse Cursor Location toggle switch allows you to set the shot
location by simply pointing and clicking at the location you wish to move the shot to.
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Note: At any time, you may click and drag the shot icon to the desired location.

Finally, choosing Select Next Shot Location Symbol will change the icon used to indicate the
shot. For instance, to save screen space, you may choose to use a simple asterisk:

o |
I RERE RN e N B R D R O B 2R R R R AR R R AR A
SHOT LOG 1 126 292 297 sB2 BBg 7 %52.38 218 924 1829
BFFEET 652 422 5a 298
LOCATION Fon Fio Eia Fosa
TRACE n 1234567 3931@ 14 14 16 18 28 22 24 26 28 38 32 34 54 38 4A 42 44 46 48 BB 52 B4 BR B3 64 BZ B4 BB BB TA T2 T4 TR TE 8A 82 3{ 86 B8 9@ 92 94 96
CHAMMEL # 25.}2& 42 1-.;,2& 24 le:mzﬁ?c vz V2 Z4C  9e
GEODE # P e S, 62
BATTERY LUL 13.9U 13.8U 13.9U 13.8U
i i i
LIHE L1
FC LOCATION 3dé. 88
E11 1?5 2T2 ST? st s?a ?13 313 9T4 1aﬁ9
b e L e Lo e e e e e e e e e e e e e e L e L

Note: Double-clicking on the shot icon will cycle through the various choices.

Right-clicking on a Geode module will display the following menu:

1 Geode Status
2 Ping Geode
3 5et Geode Az Master Trigger

Select Geophone Cable Type

Geode Status is the same as Configuration Status in the System menu (see Page 138).

If you have remote power-up Geodes (red Test button on Geode, rather than green on/off button),
you may “ping” it — it will emit a high-pitched beep for 15 seconds. This can be useful when
troubleshooting the line.

You may set any Geode to be the “Master Trigger” Geode. The trigger line (orange) will
connect the source to the Master Geode (see Page 119).

In order for the channels to be mapped properly, you must select a Cable Type that matches
yours. See Page 157 for a discussion.

You may enable/disable or change channel preamp gains on single channels or groups of
channels. To select a group of channels, use your mouse to draw a box around them:
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|+]

EHOT LOC
OFFSET
LOCATION

TRACE #
CHAMMEL #

CHAMMEL #

GEODE
BATTERY LUL

LIMNE #
FC LOCATION

TrE. o8

@I-I‘I-I-I‘\-I-I?-T-zl-l-\-l-l-l‘I-I-IS‘T-SI-I‘I-I-I-\-I-I-\g-T-?I-\-I-I-I‘I-I-I‘Il-?-

_T-2|-|-\-|-|-\-|-|-\I-T-BM‘|-|-|‘|-|-|‘lz-T-al-\-|-|-\-|-|-\-|E-; -5|‘|-|-|‘|-|-|‘|-|‘?T-?\-|-|-\-|-|-\‘|-

ﬁa o580
i : 550
i1234567E 910 12 14 16 18 20|22 g4 26 26 00 52 54 36 50 40 42 44 46 45 50 G2 54 555G 60 62 64 66 65 70 T2 74 76 7O 5O O 54 06 O3 98 92 94

TR E P T T TE T S A A B ﬁsﬁt EE EB 60 62 64 66 &8 7@ 72 r4 76 70 5B B2 94 96 82 99 92 94

. . » -
Lt ) 25| 2db e 43 240 2 T BT bE
& & &
Y 61 Y G2 NP e il e
13.8Y 13,9y 13,9y 13,8y

f;'

|8RMED [

'SHOT: NORMALIZE | STACK 0

'MEMORY CLEAR

'SHOT LOC: 0

The selected group will be highlighted, as shown below:

2

|+

SHOT LOC
OFFSET
LOCATION

TRACE #
CHAMMEL #

CHAMMEL #

GEODE #
BATTERY LUL

LINE #
PC LOCATION

_T-2|-|‘|-|-\-|-|-\-Il-T‘B|-|-\-|-|-\-|-|‘|2- -3\-I-I-\-I-I‘I-I-\S-T-EI-\-I-I‘I-I-\-I-I‘?T-?I-I‘I-I-\-I-I-\-

12245672918 12 14 16 12 28|22
12345678918 12 14 16 18 26|22

26 22 26 22 24 35 22 40 42 44 46
26 28 38 32 34 36 38 40 42 44 46

JAEEEE R R R R R R R R R R R N e e O R R R R RE R

1858

=

B EZ B4 EE B2 &0 £2 &4 66 62 70
5@ 52 B4 5f BB BA B2 64 A6 B8 VA

==y )

@I-\-I-I-\-I-I‘I?-ﬁ-l-l-\-l-l‘I-I-\E-'T-EI-\-I-I‘I-I-\-I-IQ-T-?I-I‘I-I-\-I-I-\-Il-?‘

4 26 22 9@ 92 94
4 86 88 98 92 94

@ o,

-
?3!.¥I24E I
U

12,20

f;‘

If you wish to highlight non-contiguous channels, hold the CTRL button down and click on the
desired channels:

|+]

SHOT LOC
OFFSET
LOCATION

TRACE #
CHAMMEL #

CHAMMEL #

GEODE #
BATTERY LUL

LINE #
PC LOCATION

_T-2|-|‘|-|-\-|-|-\-Il-T‘B|-|-\-|-|-\-|-|‘|2- -3\-I-I-\-I-I‘I-I-\S-T-EI-\-I-I‘I-I-\-I-I‘?T-?I-I‘I-I-\-I-I-\-

1?8 1?55
!158 58
FF A I s s A
12545670910 12 14 16 15 20|22 g4 26 28 90 52 54 96 50 40 42 44 46 45 50 52 54 56 58 68 62 64 66 68 78 2 74 76 70 OB 2 G4 96 0 00 92 94
12345678918 12 14 16 18 28 22 44 26 28 36 32 34 36 38 40 42 44 46 5@ 52 54 G5f 5B B 62 64 A6 B8 7R T4 76 7B BA 82 B4 86 88 9@ 92 94
14 24T a4 25§ 24T s 73 24T b6
S 4 %
S S e ! L lic]
.u .u . .
L1
Tre. o

@I-\-I-I-\-I-I‘I?-ﬁ-l-l-\-l-l‘I-I-\E-'T-EI-\-I-I‘I-I-\-I-IQ-T-?I-I‘I-I-\-I-I-\-Il-?‘

If you wish to highlight several non-contiguous groups of contiguous channels, hold the CTRL
key down and draw boxes around those you wish to highlight:
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I»ﬂ 'II_I'

||

SHOT _LOC a.
OFFZET
LOCATION
TRACE #
CHAMMEL. #
CHAMMEL. #

GEOCE #
BATTERY LUL

LINE #
PC LOCATION

Li|

s

R
45678918 12 14 16 15 20|22 3
245672918 12 14 16 18 26|22

o
24C

1-!h|

S

18,84
[

{25 25 30 32 34 36 3
J4 26 25 30 32 34 36 35 40 42 44 46 489

_;zl-%-’l-\-I-I-\-Il-i,‘al-l-\-I-I-\-I-I‘Iz-i-a\-I-I-\-I-I‘I-I-\a-l;al-\-I-I‘I-I-\-I-I‘;é-?l-l‘I-I-\-I-I-\-IS-L‘aI-I-\-I-I-\-I-I‘I?-l-z\-I-I-\-I-I‘I-I-\E-';;EI-\-I-I‘I-I-\-I-Ig-é-?l-l‘I-I-\-I-I-\-II-EL‘

1858

£ 74 76 TS 58 52 54 56 38 90 32 94
B 52 54 56 5B 68 62 64 65 68 7B A2 T4 76 7B 00 52 84 86 895 98 92 94

T
S 40 42 44 46 45

L 2 >, ?3’_. 240 =]
13.U 13. 13.
iy '

_T-zm‘|-|-\-|-|-\-ll-T‘a|-|-\-|-|-\-|-|‘|2- -3\-|-|-\-|-|‘|-|-\E-)T!-5|-\-|-|‘|-|-\-|-|‘?T-7|-|‘|-|-\j-?i%r\-|-|-\-|-|‘|?-1-2\-|-|-\-|-|‘|-|-\E-'TE-5|-\-|-|‘|-|-\-|-|?T-7|-|‘|-|-\-|-|-\-|1-?

In short, holding the CTRL key down allows you to select/deselect a channel or group of
channels without affecting the status of the other channels. Experiment with the channel
selection function to get a feel for how it works.

Once you have selected your channel(s), right-click to display the following menu:

1 Dis

able Data Channel (Mot Pilak or A

2 Enable Channel

3 et Channel To High Gain
4 Set Channel To Low Gain

Function should be self-evident. Enabling and disabling channels is also discussed on Page 60;
see Page 61 for a discussion of preamp gains.
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2.12.3 GEOMETRY TOOL BAR DISPLAY SETTINGS
Right-clicking on the white portion of the GUI will reveal the following menu:

1 Geophone Interval

2 Group/Shot Locations

3 Roll Parameters

4 Roll Right/Up CTRL+END
5 Roll Left/Down CTRL+HOME
6 Freeze Channels

7 Specify Channels

8 Preamp Gains

9 Channel Remapping

Display Correlation

Geometry Tool Bar Display Setting k
Select Geophone Cable Type
Zoom

Dock

The items in the upper half of the above menu are repeated here for convenience and have
already been discussed. Click on any of the following items to review: Geophone Interval,
Group/Shot Locations, Roll Parameters, Roll Right/Up, Roll Left/Down, Freeze Channels, Specify
Channels, Preamp Gains, Channel Remapping, Display Correlation.

You may choose which information to display on the Geometry GUI by selecting Geometry Tool
Bar Display Settings, which will reveal the following menu:
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Geometry Toolbar Setting

V¥ Show Zoom Selection Box -

V' Show Scroll Bar Cancel
¥ Show Left bargin Label Description
¥ Show Tool Tips

¥ Show Top Fulsr

¥ Show Shaot Lozation

¥ Show Flag

¥ Show Geophore

[ Show Channel Label

¥ Show Trigger Line

¥ Show Geode

¥ Show Battery

¥ Show Battery Value

V' Show Metwork Line

¥ Show PC

¥ Show Battarn Fulsr

Apply

ai

<

Using the above menu, you may de-select items to simplify the GUI and save screen space.

2.12.4 SELECT GEOPHONE CABLE TYPE

For purposes of display, and for mapping channels correctly, there are three basic cable types. In
order for the geometry display to match what you have on the ground, you must indicate what
kind of cable you have. Click on Select Geophone Cable Type to display the following menu:
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Cable Wiring X|

—Cable Wiring

{* High End Geophone Cable {channel 1 Furthest from geode)
" Low End Geophone Cable (channel 1 closest ko geade)

" Split Spread Geophone Cable

{~ Mixed Geophone Cable (combination of different type of cable)

|

A “high end” cable means that channel 1 is connected to the furthest geophone from the Geode
module:

|| | K [+]
1-|-\-|-|‘\-|-|‘|-|1-)J3-5|-|‘\-|-|‘|-|-\-|5$-|-|‘|-|-\-|-|‘\3-L-7|‘|-|-\-|-|‘\-|-|5‘$-2|-\-|-|‘\-|-|‘|-|E-$-B|-|‘\-|-|‘|-|-\-|%lé\-|-|‘|-|-\-|-|-\8-1-8|‘|-|-\-|-|-\-|-|é£;|-\‘|-|-\-|-|‘|-|1-ﬂ\2‘;-|-\-|-

SHOT Loc 286.
OFFSET 186 s34 754
LOCATION Foa ) Ez_g Feca
TRACE # 12546278500 12 (4 16 (000 22 g+ 26 20 38 52 34 56 30 48 42 44 HG 49 58 52 54 56 5O 60 62 64 66 68 7O RFF4 76 70 OB G2 G4 G5 6O 98 92 94
CHANNEL & 255_&_‘247: 5 1&24": 4 49&‘24‘.: 2 ?a!_!._‘zfc é
GECDE S e S, P e NP .2
BATTERY LUL .u .u . .

L1 L.

LINE 1

PC LOCATION 417.08
E11 ITS ZTZ 3T7 STZ E?B 71z 818 9T4 1laz39
bbb e e e e b e e e [ e R R A A AR R ana annae

A “low end” cable means that channel 1 is connected to the closest geophone to the Geode
module:

Ix1 | KNl [+]
'|'\'|'|‘\'l'l‘l'l'g'l'l‘\'l'l‘l'l'\'l '|'|‘|'|'\'|'|‘\'L'l‘l'l'\'l'l‘\'l'l‘gl'\'l'l‘\'l'l‘l'lg'l'l‘\'l'l‘l'l'\'l'l‘\'l'|‘|'|'\'|'|'\'l'l‘l'|'\'|'|'\'|'|i'|'\‘|'|'\'|'|‘|'|'ﬂ£|'|'\'|'

e 1@ G 126 26, 387 s62 ] 713 EE) 324 1823

OFFSET 135 s34 7e4

ECS
LOCATION ) ) EE—E Fesa

TRACE # 423456?8918 12714 16 18 20 22 24|26 P2 26 22 24 26 20 40 42 44 46 42|E0 E2 B4 EE B3 B 62 &4 68 B8 FB Y 4 VE TR 2@ B2 24 B¢ 22 00 92 94 g
. ' e - .
CHAMMEL 3 2 &24C 48 &24C 24 A eat T2 7 ._hl24C 96

-.,a ﬁa <
GEODE \'k__ = \'{t_ ak: \‘k “B1 \‘b G2
BATTERY LML 13 3 123 133 1250
7 7 Z
L] L

LINE 1
PC LOCATION 417,
1 1?5 ZTZ ST? 5?2 ETB k] 818 9T4 1829
Sl le el bbbl de | obe b bele e be bl el folebetetedeleded o fe] 10 Lol lelebe o be e b be el edele [ ool o bebebedoledo o lebelebetelebobede|obebedoledodelodele|obelolelolelololele] Qelele]s

“A split spread” cable consists of two cables, with the Geode in the middle:
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lx1 'lu [+]
EJI-|-\-|-|‘\-|-|‘|-|1-$-6|-|‘\-|-|‘|-|-\-|5#-|-|‘|-|-\-|-|‘\é‘l’%lw-l-\-l-r\-|-|5!,-2|-\-|-|‘\-|-|‘|-|6-$-B|-|‘\-|-|‘|-|-\-|%lé\-|-|‘|-|-\-|-|-\él;‘|-|-\-|-|-\-|-|§L‘|-\‘|-|-\-|-|‘|-|1¥9|-|-\-|-

SHOT LOC 286,

OFFSET 136 s34 764
LOCATION Eaa Esa Eza Easa
TRACE # TE345E67 5910 12 14 16 16 20 2224 2628 30 32 39 36 35 40 42 44 45 4% 2052 Gd G& 5B 6@ 62 64 66 68 TR VT F4.76 7O 84 52 S4 56 55 OB 92 G495
~ L ~ -

CHAMMEL # '--\\z_s,l:mzqc ag -7 Tl 1.}24c 24 -7 '--dslhzqc 727" - P3E24C 596, .-
GEODE # P 2 it S 6y P oz
BATTERY LUL 15.9U 15,8 15.9U 15,80

&z Z Z
LIHE # L1 L
FC LOCATION 417. 86

E11-I-\-I-I‘\-I-I‘I-Il-?-e'l-l‘\-I-I‘I-I-\-IE-T‘E\-I-I‘I-I-\-I-I‘\S-T-?I‘bl-l‘\-I-IS‘T-EI-\-I-I‘\-I-I‘I-IG-?Q-EEI-I‘\-I-I‘I-I-\-I?-1‘SH-I‘I-I-\-I-I-\8-1-8I‘I-I-\-I-I-\-I-IE‘)TT'I-\‘I-I-\-I-I‘I-Il-aﬁgl-l-\-l-

Choose “mixed” geophone cable if you have a combination of those described above, and your
survey layout will be displayed as follows:

I get the above when I choose mixed, and I get the below when I choose “split spread”:

[ | @@}
L = B 3
In Meters |11 NN R N R R R N L e R N L N R e R R nannE
-5 -1 4 185 165 225 285 345 495 465
SHOT Loc -5
OFFSET sIe E}EB
LOcATION o 478
TRACE # T2 5 46 & v & 5 (o1 12[1314 15 15 17 19 19 20 81 22 23 24 25 26 £r 20 29 90 31 J2 53 34 95 J6[97 95 9 40 41 42 43 44 45 45 47 40
CHANNEL = 12 3 45 & 7 & 5 1811 12|13 14 IS 16 17 18 13 20 21 22 23 24 25 26 27 28 23 30 31 32 3% 34 35 36|37 38 39 40 41 42 43 44 45 46 47 45
. s
CHANNEL # P 25{ 24k 448
.
GEODE % \{*ﬂ ! = G2
BATTERY LUL 135y 1306U
rz Iz
LINE u
FC LOCATION 23.5
—Ts _TS 4 1T5 1T5 sz ETE 3T5 4T5 4T5
el e el e s Lo e Lo e e e e foen e Lo

|BRMED [ \SHOT: MORMALTZE | STACK 00 MEMORY CLEAR SHOT LOC: -50 [

2.125 Zoom

Click on Zoom to display the choices of scale, and choose the desired scale. Note that you can
control the scale with the zoom selection box in the upper left hand corner of the Geometry GUI,
as discussed on Page 159. However, it is included in this menu in the event you choose not to
display zoom selection box.

Note: You may also control the scale by highlighting the zoom control box and using the left and
right arrow keys. Also, the “Page Up” key will set the zoom to x1, and the “Page Down” key
will set the zoom to x100.
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1 Geophone Interval

2 GroupfShot Locations

3 Roll Parameters

4 Rall Right{Up CTRL+EMD ol

S Raoll Left/Down CTRLH+HOME

& Freeze Channels x2

7 Specify Channels =

& Preamp Gains x

9 Channel Remapping xS

Display Correlation *10
x25

Geometry Taol Bar Display Setting %50

Select Geophone Cable Type *75

=100
Drock, * '

Note: A zoom setting of x1 will result in the entire survey layout fitting within the visible portion
of the GUL.

2.12.6 DockK

The Geometry GUI is a “dockable” toolbar. Generally, it is “docked” or “fastened” to the bottom
of the display. However, if you would like to move it to another location, you can “undock” it
and move it around like any other window. You may close it by clicking on the “X” in the upper
right-hand corner. To bring it back, open the Window menu, and click on “View Geometry Tool
Bar”.
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1 Geophone Inkeryal

& Groupyshaot Locations

3 Roll Parameters

4 Roll Right/Up CTRL-+EMND
5 Roll Left/Down CTRL+HOME
6 Freeze Channels

7 apecify Channels

& Preamp Gains

9 Channel Remapping

Display Caorrelation

Geometry Tool Bar Display Setting
Select Geophone Cable Type

Zoarm 4

@ Dock Geometry Tool Bar At Bottom OF Screen

IUndock Geometry Tool Bar

Note: Since the Geometry GUI is a toolbar rather than a window, it will always be on top.
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APPENDICES
Appendix A. STARTUP SCREENS

What you see when you first start SCS depends on the hardware and/or software bundle that you
purchased. The various possibilities are summarized below.

A.l SMARTSEIS ST
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B Geometrics SmartSeis ST 0S - [Noise Monitor Window]
") tSurvey 2Geom 3 Observer 4 Acquisiion SFile 6Display 7DoSurvey 8MWindow 9 Answers OPrint . System
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x|
x|

1 0.005 myblts

L

Figure A-1: Startup screen of SmartSeis (STOS).

When you turn on your SmartSeis ST, SCS will run atomically and default to the Noise Monitor
window, as shown above. You can easily toggle between this and the Shot window using the 3
and 4 hot keys.

A.2 GEODE / SGOS AND ES-3000 ESOS
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Appendix B. HARDWARE

B.1 GEODE

The Geode is a “distributed” seismic system — the seismic recording modules are physically
separated from the PC and are typically distributed on the ground among the geophones. Each
individual Geode module contains 8, 12, 16, or 24 channels, and Geodes can be connected in

series to build systems of 600 channels or more. An annotated picture of the Geode is shown in
Figure B-1:

Digital cable connector

(data in)
il
J /12V power
i \

Geophone cable connector

Trigger

Digital cable connector
(data out)
-

Figure B-1: Annotated photograph of Geode module.

A close-up of the various connectors is shown in Figure B-2 below:
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Figure B-2: Geode connector plates.

The left half of Figure B-2 shows the geophone cable connector, trigger input connector, data-out
connector, and a grounding plug. The right half shows the power and data-in connectors.

Figure B-3: Typical Geode accessories, clockwise from upper-left: digital interface cable, network
interface box (NIB), power cable, hammer switch, trigger extension cable, geophone cable, geophone.

Typical accessories are pictured above and described below:
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o Digital interface cable: Connects Geode to PC (via NIB, see below), Geode to Geode,
or Geode to StrataVisor. Contains one Ethernet cable and a twisted pair for transmitting
trigger signal from Master Geode (see Page 119) to rest of Geodes on network. Up to
250m long for Geode/Geode connections; maximum length for PC/Geode connection is
100m.

Note: If you are connecting your Geode to a StrataVisor, and the distance between the two must
be more than 100m, be sure to connect to the connector #1 on the StrataVisor. Connector 2 (and
3 and 4, if present) will only drive an Ethernet signal 100m. See Page 17.

o Network interface box (NIB): adaptor that connects between digital interface cable
and Ethernet port on PC (see Appendix B.1.1).

e Power cable: Connects Geode to 12V power source.

e Hammer switch: Inertial switch; typically mounted on sledgehammer handle. Provides
contact closure to Master Geode module.

e Trigger extension cable: Connects between hammer switch and Master Geode; 90m
long. Multiple cables can be plugged together to accommodate larger offsets.

e Geophone cable: Connects to geophone cable connector on Geode; passes analog
output from geophones to Geode to be digitized.

o Geophone: Motion sensor; connects to connector on geophone cable.

What connects to what and how should be self-evident upon close examination of the above
items. A schematic of a typical single-Geode layout is shown below:

,,,,,,, " - ,-f
""‘"l"‘f'l"’/'l"f"""'j'

-

Figure B-4: Typical single-Geode layout.

Important: The digital communications have polarity. One digital connector is for incoming
digital data, the other is for outgoing digital data. If a Geode is connected backwards, it will not
work.
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This is illustrated in Figure B-5:

Figure B-5: Digital connectors on Geode.

The connector on the left is for data exiting the Geode (as signified by the G- symbol), and
should be topologically toward the PC. The connector on the right is for data entering the Geode
(from another Geode), and should be topologically toward the next Geode in the line. In Figure
B-4 above, the latter is not used, since there is only one Geode.

An example of a two-Geode layout is shown below:

-
' //D gy __\_. ‘/'\_\
e e )/‘f/

-
[

Figure B-6: Typical two-Geode layout.

The hammer switch can be plugged into any Geode, but that Geode must be designated in the
software as the Master Geode (see Page 119).

There are a multitude of ways of configuring a Geode system, depending on the number of
channels involved and the specific needs of the survey. This subject is inextricably tied to the
subject of channel mapping; as such, the two are discussed in further detail in ERROR!
REFERENCE SOURCE NOT FOUND.: ERROR! REFERENCE SOURCE NOT FOUND..
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B.1.1  NETWORK INTERFACE Box (NIB)

The Geode connects to a PC via the Network Interface Box (NIB; see below). The NIB adapts
the digital interface cable to a standard RJ-45 connector, which plugs into the network port on
your PC. If you have two network ports and more than one Geode, you can use a dual NIB.

Figure B-7: Network Interface Boxes; single-line (left) and dual-line (right).

Using two network lines can increase productivity when using larger systems (>120 channels) by
doubling the data throughput.

Note: If you wish to use two network lines, you must use a dual NIB. Two single-line NIBs will
not work. One of the functions of the dual NIB is to transmit the trigger signal from Geode line
to the other — this is not done via Ethernet, but by an extra twisted pair.

Note: For special applications, as many as ten network lines can be used. Please contact
Geometrics for assistance.
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Figure B-8: Front panel of Network Interface Box.

In addition to being an adaptor, the NIB performs the function of powering the Geodes up and
down. Refer to the above figure. Prior to starting SCS, switch to the Enable Power Up position.
This will power up a portion of the first acquisition board on the first Geode on each line,
enabling them to respond to software commands. Upon starting SCS, a start command will be
sent to each of these Geodes, which will in-turn power up the rest of the Geodes. Once the
software is up and running and all Geodes are recognized, return the switch to the Enable Power
Down position. This will not only extend the life of the standard 9V battery in the NIB, but it
will also cause all of the Geodes to shut down when the software is closed.

Note: If you forget to switch to the Enable Power Down position and the Geodes don’t shut
down when you close the software, you can restart the software, switch to Enable Power Down,
and close the software again.

B.1.2 TEST BUTTON

The Test button has two functions:

e It powers up the Geode for testing purposes. This can be done while laying out the
instrumentation — no connection to the controller PC or SCS is required. For instance, if you
push the Test button on two adjacent Geodes, a blinking link LED on each unit (see
discussion of blink codes below) will indicate that each unit is receiving link pulses from the
other.

o If the Geode is powered-up and in communication with the controller PC, pressing the Test
button will cause the icon representing that Geode in the Map View to flash green notifying
the operator that a member of the field crew is at that location. In addition, a short
confirmation beep will be emitted by the Geode.

B.1.3 LIGHT-EMITTING DIODES
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B.2 STRATAVISOR NZ

The StrataVisor NZ is an “all-in-one” seismic system -- the seismic recording hardware, PC,
screen, and printer are all contained in a single unit (compare to the Geode). It typically contains
either 24 or 48 channels, but is also available with 8, 12, 16, and 64 channels. An annotated
photograph is shown below:

Power, power switch,

round, trigger
PC peripherals 9 '29

Analog inputs

Digital connectors \ (geophone, pilot)

Figure B-9: Annotated photograph of StrataVisor NZ.

Close-ups and a discussion of the various connectors follow.
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1-30 31-80
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Figure B-10: Analog input connectors.

On the right side of the seismograph, you will see the connectors pictured above. The BNC
connector labeled PILOT is wired to channel 1 via the toggle switch. If you are using a non-
impulsive source such as a vibrator, this is where the pilot or reference trace from the source
would connect to the seismograph (see Page 49). In this case, the toggle switch should be in the
BNC position; this connects the BNC connector to channel 1. Otherwise the switch should be in
the GEOPHONE condition.

Note: If channel 1 appears dead, a common cause is that the toggle switch has been
accidentally bumped into the BNC position when nothing is connected to the BNC, which
disconnects channel 1 from the geophone cable connector.

The other two connectors are geophone inputs for up to 60 channels (30 channels each). If you
have a 64-channel system, there will be an additional connector for channels 61-64; these are
typically used as AUX (see Table 3 on Page 27) or PILOT channels.

i PRINTER. -

|
0

Figure B-11: PC peripherals connectors: RS-232, video, mouse, keyboard, USB, and printer.

On the back of the seismograph (above) are the connectors for standard PC peripherals, including
RS-232 serial 1/0, external video, external printer, USB, and mouse and keyboard (supplied with
StrataVisor).
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Note: The mouse and keyboard must be connected to the StrataVisor at boot-up to be
recognized.

Also on the back are the power, ground, and trigger inputs, along with the power switch:

Figure B-12: Power switch, power and trigger inputs.

Figure B-13: Digital data connectors.

Finally, on the left side are digital data connectors. The StrataVisor channel count can be
expanded by adding Geode modules; see discussion below on possible configurations.
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Figure B-14: Typical StrataVisor accessories, clockwise from upper-left: power cables, hammer switch,
trigger extension cable, geophone cable, and geophone.

Typical accessories are pictured above and described below:

e Power cable: Connects Geode to 12V power source.

e Hammer switch: Inertial switch; typically mounted on sledgehammer handle. Provides
contact closure to StrataVisor (or Master Geode if Geodes are connected).

e Trigger extension cable: Connects between hammer switch and seismograph; 90m
long. Multiple cables can be plugged together to accommodate larger offsets.

e Geophone cable: Connects to geophone cable connector on StrataVisor (and Geodes, if
present); passes analog output from geophones to seismograph to be digitized.

o Geophone: Motion sensor; connects to connector on geophone cable.

What connects to what and how should be self-evident upon close examination of the above
items.

B.2.1 ExAMPLE CONFIGURATIONS
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Your field configuration for the StrataVisor depends in large part on the total number of
channels. With systems of 24 channels or less, the StrataVisor is usually located at the end of the
geophone spread, as shown in Figure B-15:

575 P P o w3 S ey £ e 7 — o e 2 0
T Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YTYVYETNY

Figure B-15: Typical 8-24 channel StrataVisor layout.

With 48-channels, the StrataVisor is typically in the middle:

M

VYN YT Y Y Y Y YR Y Y Y Y Y Y Y Y Y Y Y Yy

Y Y Y Y Yy Y Y Y Y Y Yy Y Yy Y Yy Yy vy

Figure B-16: Typical 48-channel StrataVisor layout.

The StrataVisor can be expanded to larger channel counts by plugging Geodes into one or more
of the digital connectors shown in Figure B-13. If you do this, we highly recommend that you
read Error! Reference source not found. regarding channel mapping.
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Figure B-17: Expanding a 48-channel StrataVisor to a 96-channel system with the addition of two 24-
channel Geodes.

Note: The first Geode on digital line #1 (see Figure B-13 above) can be up to 250m from the
StrataVisor topologically. However, the maximum cable length between the StrataVisor and first
Geode on connectors 2, 3 and 4 is limited to 100m. If your geophone spacing is such that this
distance exceeds 100 meters, we recommend that you use a single network line plugged into

digital connector #1.
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B.3 SMARTSEIS ST

The SmartSeis ST is an “all-in-one” seismic system -- the seismic recording hardware, PC,
screen, and printer are all contained in a single unit (compare to the Geode). It comes with 12 or

24 channels. An annotated photograph is shown above:

Power, power switch,
ground, trigger

PC peripherals
Geophone cable

input

Figure B-18: Annotated photograph of SmartSeis ST.

Close-ups and a discussion of the various connectors follow.

Figure B-19: Geophone cable input connector.
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On the right side of the SmartSeis, you will see the geophone cable connector (above).

EXT. VIDEO

Figure B-20: PC peripherals connectors: USB, video, and RS-232.

On the back of the seismograph (above) are the connectors for standard PC peripherals, including
USB, external video, and RS-232 serial 1/0.

Also on the back are the power, ground, and trigger inputs, along with the power switch:

Figure B-21: Power switch, power, ground and trigger inputs.
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Figure B-22: Typical SmartSeis accessories, clockwise from upper-left: power cables, hammer
switch, trigger extension cable, geophone cable, and geophone.

Typical accessories are pictured above and described below:

e Power cable: Connects SmartSeis to 12V power source.

¢ Hammer switch: Inertial switch; typically mounted on sledgehammer handle. Provides
contact closure to trigger input.

e Trigger extension cable: Connects between hammer switch and SmartSeis; 90m long.
Multiple cables can be plugged together to accommodate larger offsets.

e Geophone cable: Connects to geophone cable connector on SmartSeis; passes analog
output from geophones to SmartSeis to be digitized.

o Geophone: Motion sensor; connects to connector on geophone cable.
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Figure B-23: SmartSeis ST layout.
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B.4 ES-3000

The ES-3000 is similar to the Geode (Appendix B.1) in that it is controlled by a PC via an
Ethernet link. Each individual ES-3000 module contains 8, 12, 16, or 24 channels. The main
difference is that there is not a second digital data link for incoming data — the ES-3000 cannot

be expanded to more than 24 channels. An annotated picture of the ES-3000 is shown in Figure
B-24 below:

12V power

Geophone cable connector

Trigger

Digital cable connector
(data out)

Figure B-24: Annotated photograph of ES-3000.

A close-up of the various connectors is shown in Figure B-25 below:

Figure B-25: ES-3000 connector plates.

The left half of Figure B-25 shows the geophone cable connector, trigger input connector, data-
out connector, and a grounding plug. The right half shows the power connector.
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Figure B-26: Typical ES-3000 accessories, clockwise from upper-left: digital interface cable,
power cable, hammer switch, trigger extension cable, geophone cable, and geophone.

Typical accessories are pictured above and described below:

o Digital interface cable: Connects ES-3000 to PC Ethernet port.
e Power cable: Connects Es-3000 to 12V power source.

e Hammer switch: Inertial switch; typically mounted on sledgehammer handle. Provides
contact closure to ES-3000.

e Trigger extension cable: Connects between hammer switch and ES-3000; 90m long.
Multiple cables can be plugged together to accommodate larger offsets.

o Geophone cable: Connects to geophone cable connector on ES-3000; passes analog
output from geophones to ES-3000 to be digitized.

e Geophone: Motion sensor; connects to connector on geophone cable.

What connects to what and how should be self-evident upon close examination of the above
items. A schematic of a typical ES-3000 layout is shown below:
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Figure B-27: Typical ES-3000 layout.
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Appendix C. CONNECTOR WIRING INFORMATION

Two different types of connectors are typically used to input signals from the

Cl

geophones. The section following details the two configurations.

GEOPHONE CONNECTORS
On some 12 and 24 channel StrataVisor™ seismographs, the inputs from the

geophones connect to a 27-pin connector manufactured by Cannon. The mating
connector (used on the geophone cables) is a Cannon NK-27-21C, Geometrics
part No. 21-133-027. See the following table for the pin assignments.

Input Wiring for Systems with Cannon NK 27 Style
Connectors
3 to 12 Channels 13 to 24 Channels
Channel Pin Channel Pin
+1 23 +13 1
-1 24 -13 2
+2 21 +14 3
-2 22 -14 4
+3 19 +15 5
-3 20 -15 6
+4 17 +16 7
-4 18 -16 8
+5 15 +17 9
-5 16 -17 10
+6 13 +18 11
-6 14 -18 12
+7 11 +19 13
-7 12 -19 14
+8 9 +20 15
-8 10 -20 16
+9 7 +21 17
-9 8 -21 18
+10 5 +22 19
-10 6 -22 20
+11 3 +23 21
-11 4 -23 22
+12 1 +24 23
-12 2 -24 24
NC 25 NC 25
NC 26 NC 26
GND 27 GND 27
25
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A geophone extension cable can be constructed with the above connector on one
end and a Cannon NK-27-22C (Geometrics part No. 21-133-037) on the other

end.

The Geode as well as the 48 and 60-channel StrataVisor™ seismographs use
61-pin Bendix connectors. The mating connector is Bendix PT06-24-61S(SR)
Geometrics P/N 21-206-070 or an equivalent connector from another

manufacturer. The wiring scheme is shown below.

Geophone Connector Pin Assignments for Geode 3 to 24 Channel
Systems and For StrataVisor NZ 3-48 Channel Systems Using
Bendix Style Connectors
Bendix Bendix Connector 2 Pin Configuration
Connector 1 For Cannon NK27
Adapter Cable
Channel Pins Channel Pins Pin
1 ZIAA 25 A/B 23/24
2 xly 26 C/D 21/22
3 v/w 27 E/F 19/20
4 t/u 28 G/H 17/18
5 r/s 29 JIK 15/16
6 p/q 30 L/M 13/14
7 m/n 31 N/P 11/12
8 j/k 32 R/S 9/10
9 hi 33 T/U 7/8
10 f/g 34 VIW 5/6
11 d/e 35 XIY 3/4
12 b/c 36 Zla 1/2
13 Zla 37 b/c 1/2
14 XIY 38 d/e 3/4
15 VIW 39 flg 5/6
16 T/U 40 h/i 7/8
17 R/S 41 jlk 9/10
18 N/P 42 m/n 11/12
19 L/M 43 p/q 13/14
20 JIK 44 r/s 15/16
21 G/H 45 t/u 17/18
22 E/F 46 v/w 19/20
23 C/D 47 xly 21/22
24 A/B 48 ZIAA 23/24
GND PP PP 27

26
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Notes:

1. Each channel has two inputs, the first listed in the table goes to the + input,
second to the — input.

2. Pins BB through NN are not used in the StrataView/Visor 48 channel system
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Geophone Connector Pin Assignments for StrataVisor NZ Seismographs
with 49 to 60 Channels
Bendix Connector 1 Bendix Connector 2
Channel Pins Channel Pins
1 ZIAA 31 MM/NN
2 xly 32 KK/LL
3 v/w 33 HH/JJ
4 t/u 34 FFIGG
5 r/s 35 DD/EE
6 plq 36 BB/CC
7 m/n 37 A/B
8 jlk 38 C/D
9 h/i 39 E/F
10 flg 40 G/H
11 d/e 41 JIK
12 b/c 42 L/M
13 Zla 43 N/P
14 XY 44 R/S
15 VIW 45 T/U
16 T/U 46 VIW
17 R/S a7 XIY
18 N/P 48 Zla
19 L/M 49 b/c
20 JIK 50 d/e
21 G/H 51 flg
22 E/F 52 h/i
23 C/ID 53 jlk
24 A/B 54 m/n
25 BB/CC 55 p/q
26 DD/EE 56 r/s
27 FFIGG 57 t/u
28 HH/JJ 58 v/w
29 KK/LL 59 xly
30 MM/NN 60 ZIAA
GND PP GND PP

Notes:
1. Each channel has two inputs, the first listed in the table goes to the + input,
second to the — input.
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C.2

C.3

POWER CONNECTOR

The power connector on a StrataVisor NZ is a 3-pin connector manufactured by
Cannon. The mating connector used on the power cable is a Cannon WK-3-21C

(Geometrics part no. 21-133-032).
Pin Use
1 +12V DC
2 common
3 not used

The Geode uses a waterproof connector made by Brad Harrison (41307N, 5
pin/16), Geometrics part number 60-201-001. It is wired as follows:

Pin Use
1 not used
2 +12V DC
3 chassis ground
4 not used
5 common

Some versions of the Geode may have a different, completely waterproof 5 pin
connector. Contact the factory for an updated wiring pattern.

START CONNECTOR

The start or trigger connector is a 3-pin connector manufactured by Bendix and
others. The mating connector, used on the standard hammer switch, HVB-1
blasters, and the hammer switch extension cable is a PTO6A-8-3P(SR)
(Geometrics part no. 21-206-003).

Pin Use
A Trigger
input
B Common
C Not used
29
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The other end of the hammer switch extension cable uses PT01A-8-3S(SR)
(Geometrics part no. 21-207-038) wired with the same pin assignments.

CA4 DIGITAL INTERFACE CONNECTOR

% ) H
B{} . \\/ The digital interface cable is pinless and is
J considered a network “crossover” cable since it iS
O 1 O wired between two similar network devices. Cables
O [/F are constructed using Belden 1752A cable. Follow

C% the table below and make sure that the correct color
& coding is followed as specific pairs of wires are

DQ E g wrapped together to control capacitance in the cable
\/ to ensure long distance operation.

Pin Color Fun
Connecti ctio
on n
J K WHITE/ORANGE | TX+ to RX+
K J WHITE/GREEN RX+ to TX+
H B ORANGE TX-to RX-
B H GREEN RX- to TX-
C C BROWN Remote
Power Up+
D D BLUE Trigger A
E E WHITE/BLUE Trigger B
F F WHITE/BROWN | Power Up -
Anlc L n/c A and L are
not
connected

Note that Geometrics manufactures a digital cable tester (P/N 28143-01) to verify
all conductors in the digital cable are connected.

Geode digital interface cables are available as either lightweight, or with an
abrasion resistant coating. Maximum digital cable lengths are as follows:
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O O O 0o

250 m length between Geodes

250 m between the first Geode and an NZ with internal channels on the same line
100 m between network connections on NZs with no channels

100 m between the first Geode(s) and an NZC

100 m between a laptop and the first Geode
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Appendix D. FILE FORMATS

D.1 FILE FORMAT

A "file" is the data from a seismic record recorded onto the disk. The data may be
from a single shot, or data stacked from a number of hammer blows or "shots".
The seismic record is held in memory in the seismograph until the operator
decides to write it onto the disk (or tape). When data is written to disk, it is given
a file name. The term "trace" is used to refer to the data from just one channel of
the seismograph.

The formats available on the StrataVisor NZ and Geode are SEG-2, SEG-YM®®3
and SEG-DM®®| the standards for seismic data files established by the Society of
Exploration Geophysicists™?. With the establishment of these standards, many
data processing packages are able to read the files from Geometrics seismographs.
Most third-party software developers have also standardized one or more of these
formats. The complete standards are available from the SEG.

Linear dimensions and coordinates may be either meter, feet, or stations, but
should be consistent throughout the file.

The following sections describe the SEG-2, SEG-YM¢® and SEG-DM®°® formats
used in the StrataVisor™ and Geode.

D.2 SEG-2 FILE STRUCTURE {beginning of file)
The file is organized on the disk as FILE DESCRIPTOR BLOCK
blocks: a File Descriptor Block, TRACE DESCRIPTOR BLOCK 1
followed by a sequence of Trace DATABLOCK 1
Descriptor Blocks and Data Blocks. TRACE DESCRIPTOR BLOCK 2

DATA BLOCK 2

The File Descriptor Block contains | =reeeeeeeeeeees

information common to all the tracesin | =reeeeeeeeeees
the file, plus it TRACE DESCRIPTOR BLOCK N

DATA BLOCK N

Pullan, S. E., 1990, Recommended Standard for Seismic (Radar) Data Files in the Personal Computer
Environment: Geophysics, Vol. 55, No. 9, September 1990, pp. 1260-1271.

2SEG Subcommittee on Field Tape Standards, Digital Field Tape Format Standards - SEG-D, REVISION
1: Geophysics, Vol. 59, No. 4, April, 1994, pp. 668-684.
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provides information required to parse the rest of the overhead data. Another
name for this block is the "File Header"

Each Trace Descriptor Block provides location, format, and other information
pertinent to its corresponding Data Block (containing the data from a trace).
Another name for this block is "Trace Header".

The Data Block consists of fixed point or floating point numbers as specified by
their corresponding Trace Descriptor Block. This block contains the data from
one channel (or one trace) of the seismograph.

There is a Trace Descriptor Block for each Data Block (in other words, there is a
trace header for each block of data from one trace). The blocks are arranged in
numerical order.

Pointers are written in the file blocks to indicate locations of the blocks with
respect to the beginning of the file. Pointers are always long integers (32 bits).
All addressing is to byte boundaries. All blocks start on double word (32 bit)
boundaries.

Integers are 16-bit numbers written low byte first to conform to the Intel
processors used with our software. Long integers are 32-bit numbers, also written
low byte first. Hexadecimal number 4547 would be written 47 45 in the file. A
32-bit (4-byte) data sample, such as 0001D340 would be written 40 D3 01 00.

A typical file is shown later in an example, with interpretable characters shown in
the right side column. Referring to this example will be helpful in understanding
the following descriptions of the data format.
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D.211

FILE DESCRIPTOR BLOCK

The first block in the file is the File Descriptor Block. The construction of the
File Descriptor Block is:

Byte

0-1 3ab5 (File Descriptor Block ID)
2-3 REVISION NUMBER
4-5 SIZE OF TRACE POINTER SUB-BLOCK (M)
6-7 NUMBER OF TRACES IN FILE (N)

8 SIZE OF STRING TERMINATOR

9 FIRST STRING TERMINATOR CHARACTER
10 SECOND STRING TERMINATOR CHARACTER
11 SIZE OF LINE TERMINATOR
12 FIRST LINE TERMINATOR CHARACTER
13 SECOND LINE TERMINATOR CHARACTER
14-31 RESERVED
32-35 POINTER TO TRACE DESCRIPTOR BLOCK 1
36-39 POINTER TO TRACE DESCRIPTOR BLOCK 2
---- POINTER TO TRACE DESCRIPTOR BLOCK N
33+M STRING 1

STRING 2

M  STRING Z

(i)

(i)

(iii)

This block holds information common to all traces in the file and pertaining to the
structure and interpretation of the file. It consists of

32 bytes providing the block identifier, the revision number, the size of the Trace
Pointer sub-block, the number of traces in this file, and the string and line
terminator,

a Trace Pointer sub-block giving pointers to the start of each Trace Descriptor
Block in the file, and

followed by optional strings with information related to the entire file such as
date, time, delay, constant, high cut filter frequency, line number, low cut filter
frequency, notch filter frequency, sample interval, shot coordinate, shot interval,
shot map, and shot offset.
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The File Descriptor Block ID (bytes 0 and 1 of this block and of the file) contains
the integer 3a55 (in hexadecimal). This integer identifies the file as a seismic data
file following this standard and identifies this block as the Record Descriptor
Block (55 appears first, since it is the low byte).

The File Standard Revision Number (bytes 2 and 3) appear next.

Bytes 4 and 5 contain an integer giving the size of the Trace Pointer Sub-block in
bytes (see below). All blocks start on double-word boundaries and are divisible
by four.

Bytes 6 and 7 contain the number of traces in this file.

The String Terminator is one or two non-printable ASCII characters (decimal
ASCII codes 0 through 31) used to separate the strings that hold the information
in character string form in this (the File Descriptor) block, and the Trace
Descriptor Blocks. Byte 8 is 01 (hex) and bytes 9 and 10 are 00 (hex) indicating
the string terminator used by the StrataVisor™ is the NULL character.

The Line Terminator is one or two ASCII characters used to separate the lines of
text in the Notes Block. In the StrataVisor™, byte 11 is 01 (size of line
terminator, 01 hex), byte 12 is OA (line terminator character), and byte 13 is 00
(hex) indicating the Line Terminator used by the StrataVVisor™ is the Linefeed
(OA) character.

Bytes 14 through 31 are reserved and written as 00.

The Trace Pointer Sub-block starts at byte 32, and contains pointers (unsigned
long integers) to the start of each Trace Descriptor Block in the file. The length of
this sub-block in bytes is specified in bytes 4 and 5, and the number of pointers
(corresponding to the number of traces) contained in the sub-block is specified in
bytes 6 and 7 (see above).

Following the Trace Pointer Sub-block is a free format section containing strings
to provide optional information common to all traces in the file (the acquisition
parameters, date and time, line geometry, etc.). Each string starts with an integer
giving the length of the string (the offset to the next string), followed by a key
word naming the parameter in the string, followed by the value (in ASCII), and
terminated by the null character string terminator (indicated in bytes 8, 9, and 10
above). A list of key words used in the descriptor blocks will be found later in
this chapter.
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D.2.1.2

TRACE DESCRIPTOR BLOCK

The Trace Descriptor Block contains information relative to an individual trace
(seismograph channel). Each Trace Descriptor Block is followed by a Data Block
containing the data for that trace. The construction of the Trace Descriptor Block
IS:

Byte

0-1 4422 (Trace descriptor block ID)
2-3  SIZE OF THIS BLOCK IN BYTES (X)
4-7  SIZE OF FOLLOWING DATA BLOCK IN BYTES (Y)
8-11 NUMBER OF SAMPLES IN DATA BLOCK
12 DATA FORMAT CODE
13-31 RESERVED
32 STRING 1
STRING 2

X STRING Z

The actual byte number for the start of the Trace Descriptor Block varies with the
length of the Record Descriptor Block. The optional strings follow with
information pertinent to that block (channel number, descaling factor, geophone
group location, number of stacks, etc.).

The Trace Descriptor (bytes 0 and 1) contains the integer 4422 (hex) to identify
this block as a Trace Descriptor Block.

The Block size (bytes 2 and 3) contains the integer giving the size of this block in
bytes.

The Size of Data Block (bytes 4 through 7) contains the long (32-bit) integer
giving the size of the following Data Block corresponding to this Trace Descriptor
Block.

The Number of Samples in Data Block (bytes 8 through 11) contains the integer
giving the size of the Data Block in samples.
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The Data Format Code (bytes 12) specifies the data format in the following data
block according to the following table:

Byte value Data Format
01 16-bit fixed point
02 32-bit fixed point
03 20-bit floating point (SEG convention)
04 32-bit floating point (IEEE standard)
05 64-bit floating point (IEEE standard)

The StrataVisor™ presently offers data recording in code 02, 32-bit fixed point
data. Contact the factory regarding 32 bit floating point (04).

The next twenty bytes (bytes 13 through 31) are a series of zeros. This space is
reserved.

The rest of the Trace Descriptor Block contains a series of strings. The string
format and convention is the same as that used in the File Descriptor Block.

D.2.2 DATABLOCK

A data block follows each Trace Descriptor Block. This is the data for the
corresponding trace in the selected format. Except for the last trace (or a single
channel record), the Data Block will be followed by the Trace Descriptor Block
for the next trace.

D.2.2.1 STRING FORMAT

The Record and Trace Descriptor Blocks contain strings that provide information
about the survey or the specific trace. Each string starts with an integer giving the
length of the string, followed by a keyword that names the parameter in the string,
then the value (in ASCII format) corresponding to that word, and then ends with
the string terminator (null character). Keywords can not have embedded spaces
(use _ for space, decimal ASCII code 95). The keyword and the associated data
are separated by one or more spaces or tabs. To assist application program string
searches, all strings are ordered alphabetically according to the keyword, and all
alpha characters are uppercase.

Numeric values may be decimal integers or decimal floating point numbers.
Negative decimal numbers are preceded by a minus sign "-". Decimal floating
point numbers may use an “"E" to express the number in scientific notation.
Decimal points must be followed by a numeric character. The numbers in the
following list are allowable numeric expressions. Unless stated otherwise,
integers must have magnitude less than 32,000 (16 bits).
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12, -3, -12.657, -34.6, -1.345E24, -2.3E6, -5.6E-11, -2.0E-9

Some values like time and date are expressed in the special indicated format.
D.2.22 KEeY WORDS USED IN FILE DESCRIPTOR BLOCK

The File Descriptor Block normally contains the following strings. Other strings
may be added later. Not all strings supported by the SEG standard are used by the
StrataVisor™.

ACQUISITION_DATE

The date the data were acquired, in dd/mmm/yyyy format. For example April 1,
1988 would be stored as 01/APR/1988.

ACQUISITION_TIME

The time of day the data were acquired. The format is 24-hour time stored in
hh:mm:ss format. For example 3:30PM would be stored as 15:30:00.

GENERAL_CONSTANT

A positive decimal number of 12 or fewer digits, entered by the operator as a
general purpose number.

INSTRUMENT _GEOMETRICS_StrataVisor™

Identifies instrument used to collect the data.

TRACE_SORT

Identifies the trace sort. "As Acquired” is used for normal field records.
UNITS

Identifies measuring system, e.g. feet, meters. NONE is written to designate that
system does not differentiate between systems.

NOTE

This string appears as the last string and contains notes and parameters not
defined in the standard.

D.2.2.3 KeY WORDS USED IN TRACE DESCRIPTOR BLOCKS
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CHANNEL_NUMBER

The channel number is a positive integer identifying the seismograph channel (or
trace).

DELAY

The delay value is a floating point number expressing the time (in seconds)
elapsed from the start pulse to recording the first sample in the Data Block.

DESCALING_FACTOR

A floating point number used to determine the true amplitude of the input signal.
To convert from a data sample value to the actual input voltage (in millivolts) to
the seismograph from the geophone, the formula is:

input voltage due to one shot =
data point * DESCALING_FACTOR / STACK_COUNT

Notice that an individual trace is corrected for multiple hammer blows by dividing
by the number of stacks, so the result is the average input voltage from a single
shot. Thus, the trace header allows for different stack counts on each trace, and
when selected channels are frozen they not only stop acquiring data, but the stack
counter also stops. On the Geode/NZ system, the scaling factor will be different
for different preamp gains. For 36 dB preamp gain, the descaling factor is
4.270400E-5; for 24 dB the descaling factor is 1.698500E-004.

HIGH_CUT FILTER

The HIGH_CUT _FILTER values are positive decimal integers expressing the
high cut filter 3 dB frequency in Hz and slope in dB per octave. A value of O for
the frequency indicates the filter was not implemented.

LINE_NUMBER
The line id is a collection of printable ASCII characters.
LOW_CUT FILTER

The LOW_CUT_FILTER values are positive decimal integers expressing the low
cut filter 3 dB frequency in Hz and slope in dB per octave. A value of O for the
frequency indicates the filter was not implemented.
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NOTCH_FREQUENCY

The NOTCH_FREQUENCY value is a positive decimal integer or floating point
number expressing the notch filter frequency in Hz. A value of 0 indicates a
notch filter was not implemented.

RECEIVER_LOCATION

This is the location of the geophone group for the particular trace. Itis the
dimension along the line, using the same linear coordinate system as the
SOURCE_LOCATION.

In the file, each geophone group will have a location specified in the Trace
Descriptor Block, as does the shot point in the Record Descriptor, providing that
the operator has correctly entered the information in the geometry menu during
data acquisition. Note however, that use of file storage for location is optional,
that the operator's log may contain the same information, and that the files may be
edited later to insert or correct this information.

SAMPLE_INTERVAL

The value is a floating point number expressing the time between samples in
seconds.

SOURCE_LOCATION

This is the location of the shot. This value is a linear coordinate specifying
location along the survey line relative to some reference. May specify depth in a
drill hole.

STACK_COUNT

This stack count is a positive integer indicating the number of times data were
stacked into an individual trace. This number may be different for each channel
(trace).
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D.22.4 SEG-2 FILE FORMAT EXAMPLE

Following is a listing of a typical file. The byte column lists the byte number in
sequence. The right side column shows the interpreted code, where the byte
corresponds to an ASCII character that can be interpreted on a standard line
printer. Non-interpretable code is shown asa".". The Record Descriptor Block
starts at byte 0000, with the number 3a55 (listed low byte first). The first Trace
Descriptor Block starts at byte 0138, with the number 4422.

Byte Numbers in Hexadecimal lower byte first Interpreted
Code

00000000 55 3A 0100 801018 00 01 00 00 01 OA 00 00 00 U:--wevvvvenen-
00000010 00 000000 00000000 OOOOOOO0O 0O0OO00OQ «-rvrrererenenes

00000020 DO 11 0000 BO2C 0000 90470000 70620000 ----- ,+-G--pb--

00000030 50 7D 00 00 3098 0000 14 B3 0000 F8 CD 0000 P}--0-+--------

00000040 DC E8 00 00 CO 03 0100 A41E0100 88390100 ::eveveveeee 9.
00000050 6C 54 01 00 50 6F 01 00 34 8A 01 00 18 A501 00 IT--P0o--4------

00000060 FC BF 0100 EODA 0100 C4F50100 AB100200 «::evererereses

00000070 8C 2B 0200 7046 02 00 54 61 02 00 387C 0200 -+:-pF--Ta--8|-
00000080 00 00 00 00 000000 00 00000000 000000 OQ ::vvvevrereenses

00000090 00 00 0000 00000000 00000000 000000 00O ---evevrmrmensns

000000A0 00000000 OOOO0O00O0 00000000 OOOOOOOO e
000000B0O 00 00 00 00 00000000 00000000 OO00 0000 --vevrvrrerenens

strings

00001050 00 00 00 00 00 00 0000 00000000 000000 OQ ::veverenneennee

00001060 00000000 00000000 00000000 00000000  eeeeeeennenn
00001070 00 00 00 00 00 00 00 00 00000000 000000 OQ ::veverenneennse

00001080 00 00 00 00 00 00 00 00 00 00 00 00 000000 0Q :-wevvrevnreense

00001090 00 00 0000 00 000000 00000000 000000 OQ ::veverenneeense

000010A0 1F 004143 51554953 4954 49 4F 4E 5F 44 41 --ACQUISITION_DA

000010B0 54 4520 31 38 2F 4F 63 74 2F 32 30 3031 00 1C TE 18/Oct/2001:-

000010CO 00414351 55495349 54 49 4F AE 5F 54 49 4D -ACQUISITION_TIM

000010D0 4520313 6 3A31393A 33390015 0043 4F 4D E 16:19:39---COM
000010EO0 50 41 4E 59 2047 65 6F 6D 65 74 72 69 63 73 00 PANY Geometrics:

000010F0 22 00 49 4E 5354 52 55 4D 45 4E 54 20 47 45 4F "-INSTRUMENT GEO

00001100 4D 455452 49 4353 20 4D 47 4F 53 20 30 30 30 METRICS MGOS 000
00001110 30 00 OE 00 4A 4F 42 5F 49 44 20 30 30 3030 00 0---JOB_ID 0000-

00001120 14 00 4F 42 53 4552 56 4552 20 4F 62 73 65 72 --OBSERVER Obser

00001130 76 657200 19 005452 41 43 455F 53 4F 52 54 ver---TRACE_SORT
00001140 2041 53 5F 41435155 49524544 000D 0055 AS_ACQUIRED:---U

00001150 4E 49 54 53 2046 4545 54 00 72 00 4E 4F 54 45 NITS FEET-r-NOTE

00001160 20 OA 20 42 41 53 45 5F 49 4E 54 45 52 56 41 4C - BASE_INTERVA L
00001170 20 32 2E 30 3020 0A 20 53 48 4F 54 5F 49 4E 43 2.00 - SHOT_INC

00001180 52 45 4D 45 4E 54 20 30 2E 30 30 20 OA 20 50 48 REMENT 0.00 - PH

00001190 4F 4E 455F 49 4E 43 52 45 4D 45 4E 54 20 30 2E ONE_INCREMENT 0.
000011A0 30302 O0OA 20414743 5F 57 49 4E 44 4F 57 20 00 - AGC_WINDOW
000011BO 30 20 0A 20 44 495350 4C 41 59 5F 46 49 4C 54 0 - DISPLAY_FILT

000011CO 45525320 30203020 OAOA0000 00000000 ERSOO --------

000011D0 22 44 E0 01 00190000 4 006 00 00 04000000 "D------ @
000011EO0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO «+evvevseeseesee

000011F0 190041 4C 494153 5F 4649 4C 54 45522033 --ALIAS_FILTER 3

00001200 33 3333 2E 33332030 001A 0041 4D 504 C 49 333.330---AMPLI
00001210 54 55 44 45 5F 52 45 43 4F 56 45 52 59 20 4E 4F TUDE_RECOVERY NO

00001220 4E 4500 13 0043 48 41 4E 4E 454C 5F4E 554D NE--- CHANNEL_NUM
00001230 424552 20 31 00 OF 00 44 45 4C 41 59 20 2D 30 BER 1--- DELAY -0

00001240 2E 30 3130 00210044 455343 41 4C 49 4E 47 .010-!-DESCALING

00001250 5F 46 41 43 54 4F 52 20 34 2E 32 37 3034 30 30 _FACTOR 4.270400

00001260 452D 3030 3500 1E00 44494749 5441 4C5F E - 005---DIGITAL_
00001270 48 49 47 48 5F 43 5554 5F 46 49 4C 54 4552 20 HIGH_CUT_FILTER

00001280 30203000 1D 0044 49 47 4954 41 4C 5F 4C 4F 00---DIGITAL_LO
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00001290 57 5F 43 55 54 5F 46 49 4C 54 4552 20302030 W_CUT_FILTEROO

000012A0 00 13 00 46 49 58 45 44 5F 47 41 49 4E 20 33 36 ---FIXED_GAIN 36

000012B0 2044 42 00 0C 00 4C 49 4E 455F 49 44203000 DB---LINE_ID O-
000012C0 1500 4C 4F 57 5F 43 55 54 5F 46 49 4C 54 4552 --LOW_CUT_FILTER

000012D0 2030 20 30 00 14 00 4E 4F 54 43 48 5F 46 5245 00---NOTCH_FRE

000012EO0 51 5545 4E 4359 20 30 00 20 00 52 41 57 5F 52 QUENCY 0- -RAW_R
000012F0 4543 4F 52 44 20 43 3A 5C 6C 69 6E 65 20 32 5C ECORD C:
00001300 32303031 2E 64 61 74 00 19 00 52 45 43 45 49 2001.dat:--

00001310 56 4552 5F 4C 4F 43 41 54 49 4F 4E 20 30 2E 30 VER_LOCATION 0.0
00001320 3000 1B 00 53 41 4D 50 4C 45 5F 49 4E 54 4552 0---SAMPLE_INTER
00001330 56 41 4C 20 30 2E 30 30 30313235 00 1C 0053 VAL 0.000125---S

\line2 \
RECEI

00001340 48 4F 54 5F 53455155 45 4E 43 45 5F 4E 55 4D HOT_SEQUENCE_NUM

00001350 42455220 32303031 00120053 4B 4557 20 BER 2001---SKEW

00001360 2D 30 2E 30 30303036 32350019 00 53 4F 55 - 0.0000625---SOU
00001370 5243 455F 4C 4F 434 1 5449 4F 4E 20 2D 31 30 RCE_LOCATION -10

00001380 2E 30 30 00 OA 005354 4143 4B 20 3800 1F 00 .00---STACK 8---
00001390 4E 4F 54 45 20 0A 20 44 495350 4C 4159 5F 53 NOTE - DISPLAY_S

000013A0 4341 4C 45 203437 20 20 OAOA 00 00 00 00 00 CALE 47

000013B0 EO FB 5B 40 64 F18142 D274 86 42 AD AOCA 42 --[@d--B-t-B---B
000013C0 OEA59642 30F91442 1C 104D 42 DFC004C2 ---BO--B--MB-:--
000013D0 9C 850C C2 18 EB 7541 76 AD 4B 42 EE5F 6042 ------ UAv
000013E0 88 28 EF 41 B127 1342 CB300C 42 F8 7F 28 42 -(-A-'-B-0-B-
000013F0 54 426341 B2 96 EA41 48 2B 56 42 BC 99 E9 41 TBcCA:--AH+VB---A
00001400 8065 DA 41 6C 197442 61 TAET7 42 9E 4F AD 42 -e-Al-tBaz-B-O-B
00001410 B CE8BD 42 D5870243 E1B1C342 1A4AC642 ---B---C---B-J-B
00001420 EA73 EC42 734B 1D 43 2C 3516 43 47 E6 04 43 -s-BsK-C,5-CG:-C
00001430 6A 96 44 43 78 C1 37 43 2F B8 24 43 BD 9B 38 43 |-DCx-7C/-$C--8C

KB-_'B
. (B

00001440 02CC 1043 5BC56 843 1EFC 6743 B4E1B142 ---C[-hC--gC---B

00001450 DA D1 C142 OA54 E7 42 649B CE 42 6C 936941 ---B-T-Bd--Bl-iA
00001460 00329340 16 BSE841 7TAA04AC2 99F6FB 40 -2.@---Az-J----@

00001470 9A AC 0C 42 BE AD OA C2 1054 6E C2 0879 CAC2 ---B:----Tn--y--

00001480 DC 7A 89 C2 8656 BEC1 135887 C2 9E5A29C2 -z---V:--X---Z)-
00001490 20 E503 42 503F 84 C1 B034 6241 B6 E39A 41 --BP?---4bA---A
000014A0 58 8A 1541 6C E5B441 7C55 1F 43 F7 7C 86 43 X--Al-

000014B0 67 60 68 43 4E 89 09 43 CE 938142 64338142 g'hCN:--C---Bd3-B
000014C0 CO4C 5D BF C037D23F C4D73342 9879 A9C1 -L]--7-?--3B-y--
000014D0 E6 D657 C2 00 D9 AAC2 F95C34C3 CATB3AC3 --W-:---.
000014E0 EE8721C3 0C6D5CC3 952742C3 D2A813C3 -I''m
000014F0 450A 52 C3 A9414DC3 C91DOAC3 35EB09C3 E-R:-AM----5---
00001500 7B 6709 C3 F820B1C2 49E983C2 CE90B1C2 {g-- - [oeeenee
00001510 10DEC8C2 691 D10C3 12E1F5C2 OCF5B9 C2 ---ijroeveeevees
00001520 D8 DO 09 C3 8AFB32C2 06 C29AC2 8B6446C3 ----- AR dF-
00001530 6E OA 37 C3 440756 C3 D4278CC3 F69CBEC3 n-7-D-V--"-----

00001540 5281 CEC3 8DE4COC3 8FFFB4C 3 8D38BB C3 R::-vvveveee

00001550 81 FDBA C3 5C C44EC3 5AC71AC3 DCCl1ECC2 -

00001560 CO041BO3F 48DF75C2 A47356 C1 CE09 D441 -A-?H-u--sV----A
00001570 D596 94 C2 00 C2 DA 40 34 75EF 41 28 DDADC1 ---

00001580 BA 235242 BD BB 4F 43 0A 3D 77 43 F8 94 67 43 -#RB--OC-=wC--gC
00001590 AB 28 99 43 CB 8256 43 86 4E 1F 43 62 32 C542 -(-C--VC-N-Cb2-B
000015A0 108D FACO 428180C2 089837 C3 12AC46C3 ----B-----7---F:

00001 5B0 6AF73B C3 91C919C3 8B0047 C3 226379 C3 j:;------- G-"cy-
000015C0 E9 OF 4E C3 E6 0169 C3 210D 82C3 B43C93C3 -:N:-+j-l----<e
000015D0 1F 13 A7C3 C72C AAC3 50EFBDC3 3F32D7C3 ----- yooPee 2.

000015E0 F6 65AAC3 3 325B7C3 4AEAD4C3 B31CA2C3 -e:-3%:--J-------

data from trace 1 continues
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D.3 SEG-D FILE STRUCTURE

The following section describes the SEG-D format used in the StrataVisor™,
Three general header blocks, scan type header, demux trace header, and trace
header extension are used in SEG-D format to store trace information. The
following are the fields used in each header block:

e General header, block #2 - Expanded File Number ( if number is greater than 9999 ),
SEG-D Revision Number (= 1), Extended Record Length, Gen. Header Block # ( = 2),
Last Four Bytes of General header block #2 ( = descaling factor ).

e General header, block #3 - Source Line Number (integer), Source Line Number
(fraction), Source Point Number (integer), Source Point Number (fraction), Gen.
Header Block # (= 3).

e 1% Scan type header - Scan Type Number ( = 1), Channel Set Number (= 1), Channel
Set Start Time, Channel Set End Time, Number of Channels, Channel Type (=1 for
data channel ), Channel Gain ( = 3, always fixed gain ), Alias Filter Frequency ( if
any ), Alias Filter Slope (if any ), Low Cut Filter (if any” ), Low Cut Filter Slope (if
any ), First Notch Filter (if any™ ), Second Notch Filter (if any” ), Vertical Stack.

e 2" Scan type header - Scan Type Number (= 1), Channel Set Number ( = 2 ), Channel
Set Start Time, Channel Set End Time, Number of Channels, Channel Type (=7 for
pilot or aux channel ), Channel Gain ( = 3, always fixed gain ), Alias Filter Frequency (
if any” ), Alias Filter Slope (if any” ), Low Cut Filter (if any™ ), Low Cut Filter Slope (
if any” ), First Notch Filter (if any™ ), Second Notch Filter (if any” ), Vertical Stack.

For each channel:

e Demux trace header - File Number ( if number is less than 10000 ), Channel Set
Number, Trace Number, Trace Header Exten. (= 1), Sample Skew, Extended File
Number ( if number is greater than 9999 ).

. Trace header extension - Receiver Point Number.

All fields that are not used will be recorded as zero. The data followed by each
demux trace header and trace header extension has 8085 data format that stands
for 32-bit IEEE demultiplexed.
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“If there is no filter selected, all these fields will be recorded as zero. High cut filter is recorded in Alias
Filter Frequency and Alias Filter Slope. If both filters are high cut filters, the one with lower frequency is
recorded. Similarly, if both filters are low cut filters, the one with higher frequency is recorded.

D.3.1 SEG-D FILE FORMAT EXAMPLE

Byte Numbers in Hexadecimal lower byte first Interpreted

Code
000000 10548058 00000000 00009623 47155412 .T.X....... #G.T.
000010 OO0 OO0 F800 00000400 OOBFFFO01 02000000 ......ceuuv.eeee
000020 00 00 00 00 00 00 00 00 00 00 0100 00 0000 02
000030 00000200 00000000 00000000 9D 4F 65 36 ...
000040 00000000 00000000 OOOO0OO0O0O OOOOOOOO ...
000050 00000300 00000000 00000000 000OOO00O0O0

000060 0101 0000 01000000 00241003 00000000 ......... $......
000070 00000000 00000000 00000000 00010000 .....ccecveee

000080 01 020000 01000000 00007003 00000000 .......... p.....

000090 00 00 0000 00 00 00 00 00000000 00010000 ................

0000AO0 10540101 00010000 0001 ABOO 00000000 .T.............
0000BO 00 00 0000 00000000 27 10 00 00 00 00 00 00
0000CO 00 00 00 00 00 00 0000 0000 0000

0000D0O 00000000 3A 4B 5598 38 80 FC C8 38 FA CF 14 .
0000EO B924 D139 BAG6C 7A 1A BA340B 82 38 BA50B0O .$.9.1..4..8.P.

0000FO0 3A37A0C1 3A1A 117D 39417B2C 3948 A5 A9 7. 39A(9H..
000100 3900 FC C8 3A3A50B0 3A 882745 3921 3BFA 9..:P..'E9!,.

000110 BA4345CC BA2A 3117 3AA3069A 3ABA50B0 .CE.*1......P.

000120 38 B3 2633 3A528015 39B4 F0D2 BAOF51C2 8.&3:R..9....Q.

000130 BA3DO0O09E BASBOFCC8 391A 117D 3A3ECB3E .=...9.}1>>

000140 B8 DE 2520 BA417B2C B9 CC3AE8 BOEE44B9 .% .A{,.....D.

000150 B98D 8723 3994 B1 A0 BOC8BA5A9 BOF739D5 ..#9... 9.

000160 B9 86 5C A6 BA756F 36 B9 C6 DB OA 395A8FE2 .. \ ..Uu06....9Z..

data from trace 1 continues

D.3.2 SEG-D PROMAX COMPATIBILITY

Geometrics normally uses the general header (block 2, bytes 15-17) to specify the record length
in units of time. We then write (extended record length / base scan interval) the number of
samples in each trace. If the delay were zero and the record length one second, for example, we
would write the start time in the scan type header to be zero (the start of the record) and the end
time to be one second. If the base scan interval were 1ms, we would write 1000 samples of data.

Promax, however, expects something a bit different. By default, it uses the scan type header
information. It expects (end time — start time) / sample rate + 1 samples per trace. From this
perspective, we write one less sample than would be calculated using the end time and start time
we write in the scan type header. Users of Promax may need to adjust the import settings to
adjust for this discrepancy.
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D.4 SEG-Y FILE STRUCTURE

The following are the fields filled in SEG -'Y header:

Reel header part 1 (EBCDIC):

Number 2: LINE X

Number 4: INSTRUMENT Geometrics StrataView

Number 5: TRACE/RECORD  XXXXXXXX

Number 6: SAMPLE INTERVAL xxxxxxxx usec RE CORD LEN  XXXXXXX
Number 10: FILTERS LOW CUT xxxx HZ HIGH CUT xxxxxx HZ

NOTCH xxx HZ

Reel header part 2 (binary):

Byte 3205 -3208: Line number

Byte 3213 -3214: Number of traces

Byte 3217 -3218: Sample Interval

Byte 3221 -3222: Number of Samples

Byte 3225 -3226: Data sample format code (2 = 4 bytes fixed
points)

Byte 3255 -3256: Measurement system (2 = feet)

Trace header (binary):

Byte 9 -12: Field record number

Byte 13 - 16: Trace number

Byte 29 - 30: Trace ID code (1 = seismic data)
Byte 31 - 32: Number of vertical stacks
Byte 33 - 34: Number of horizontal stacks (1)
Byte 71 - 72: Scalar (1)

Byte 73 - 76: Source coordinate - X
Byte 81 - 84: Group coordinate - X
Byte 115 - 116: Number of Samples

Byte 117 - 118: Sample Interval

Byte 145 - 146: Notch filt er frequency

Byte 147 - 148: Notch filter slope

Byte 149 - 150: Low cut filter frequency

Byte 151 - 152: High cut filter frequency

Byte 153 - 154: Low cut filter slope

Byte 155 - 156: High cut filter slope

Byte 157 - 158: Year data

Byte 159 - 160: Day of year

Byte 1 61-162: Hour

Byte 163 - 164: Minute

Byte 165 - 166: Second

Byte 167 - 168: Time base code (1 = local)

Note: Value inside parenthesis is the default value in that
field. All filter information, if not used, will record as all
zeros.
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D.5

STORAGE CAPACITY

The number of files which can be stored on a disk drive varies with the amount of
disk or tape space required for a seismic record, which of course depends on the
number of channels, data format, and record length.

To calculate the number of bytes required, multiply the (number of channels used)
« (record length in samples) - (number of bytes in a data word), then add some for
the header information (approximately 700 bytes for the file header and Nx600
bytes for the trace headers).

The amount of disk space or tape used depends on the record length as selected in
the Acquisition Timing menu. The number of bytes in a data word is 4 (for 32-bit
data storage format).

The following table shows the number of files stored for different media for some
combinations of channels, record length, and memory. These numbers are
approximate.

Representative File Sizes
No. of Record File Files per
Channels  Length Size Gigabyte
(samples)

12 2048 106K 9400

12 4096 204K 4900

12 8192 394K 2500

12 16396 794K 1250

24 2048 212K 4700

24 4096 410K 2400

24 8192 800K 1250

48 2048 423K 2300

48 4096 816K 1200

48 8192 1600K 600

60 2048 528K 1900

60 4096 1020K 1000

Warning. There are many combinations of record length which will not fit on a
floppy disk. In some cases you can solve this problem by running a file
compression program. In others, it will be necessary to write to an external SCSI
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device or to connect the seismograph to another computer through the RS-232
port and use a file transfer program such as Lap-Link.
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Appendix E. SPECIFICATIONS

StrataVisor NZ and Geode Seismographs

Configurations: 3, 6, 8, 12, 16 or 24 channels in weatherproof field deployable Geode module. Geode is operated from
either 98/NT/2K/XP based laptop® or by Geometrics’ ruggedized StrataVisor NZ field computer. Single Geodes are
operated using SGOS software, which contains basic seismograph functions used for engineering surveys. Multiple
Geodes can be connected together to build systems with many channels and many lines using MGOS software.

A/D Conversion: 24 bit result using Crystal Semiconductor sigma-delta converters and Geometrics proprietary over
sampling.

Dynamic Range: 144 dB (system), 110 dB (instantaneous, measured) at 2 ms, 24 dB.
Distortion: 0.0005% @ 2 ms, 1.75 to 208 Hz.

Bandwidth: 1.75 Hz to 20 kHz. Low corner frequency option available.

Common Mode Rejection: > 100dB at <= 100 Hz, 36 dB.

Crosstalk: -125 dB at 23.5 Hz, 24 dB, 2 ms.

Noise Floor: 0.20 uV, RFI at 2 ms, 36 dB, 1.75 to 208 Hz.

Stacking Trigger Accuracy: 1/32 of sample interval.

Maximum Input Signal: 2.8V PP at 0dB

Input Impedance: 20 kOhm, 0.02 uf.

Preamplifier Gains: Software selectable between 24 and 36 dB. Can be jumpered to allow selection of 12 or 24 dB or
jumpered to 0 dB.

Anti-alias Filters: -3 dB at 83% of Nyquist frequency, down 90 dB.

Acquisition and Display Filters:
Low Cut: OUT, 10, 15, 25, 35, 50, 70, 100, 140, 200, 280, 400 Hz, 24 or 48 dB/octave, Butterworth.
Notch: 50, 60, 150, 180 Hz and OUT, with the 50 dB rejection bandwidth 2% of center frequency.
High Cut: OUT, 250, 500 or 1000 Hz, 24 or 48 dB/ octave.

Sample Interval: 0.02, 0.03125, 0.0625, 0.125, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0 ms.

Correlation: Optional high-speed hardware correlator available in each Geode for fast cycle time with vibrators and
pseudo-random (MiniSosie) sources?.

Maximum Record Length: 16,384 samples per channel standard, 65,536 samples per channel optional.
Pre-trigger Data: Up to 4,096 Samples.
Delay: 0 to 9999 ms in 1 sample interval steps.

Data Transmission: Uses reliable Ethernet connections and requires no custom transmission software. Interfaces directly
with network capabilities of Windows 98/NT/2K/XP.

Auxiliary Channels: All Geode channels can be programmed as either AUX or DATA. Fixed data and aux channels
available in StrataVisor NZ.

Roll Along: Built-in, no external roll box required.

Line Testing: Real time noise monitor displays real-time output from geophones. Optional geophones pulse test helps
identify bad geophones and shorted or broken cables?.
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Instrument Tests: Optional built-in daily, weekly and monthly testing available?. External laboratory quality test system
available to measure noise, crosstalk, dynamic range, gain similarity and trigger accuracy to factory specification.

Data Formats: SEG-2 standard with SGOS. SEG-D and SEG-Y available2.

System Software:

Single Geode Operating Software (SGOS): Includes full compliment of acquisition, display, plotting, filtering and storage
{\;atljtll:ir;ISe. Geode Operating Software (MGOS): Allows single laptop to control multiple Geodes and adds additional preamp
gains, correlation, expanded record length, tape writing, geophone pulse test, expanded test and diagnostics and roll along
capability.

StrataVisor NZ Software: Functionally similar to MGOS above but operates on ruggedized NZ field system.

Data Storage: Stores data locally on laptop hard drive for transfer to portable media?.

Plotters: Drives a variety of NT compatible printers including Printrex 4, 8 and 12 inch plotters. Consult factory.

Triggering: Positive, negative or contact closure, software adjustable threshold.

Power: Requires 12V external battery. Uses 0.65W/channel during acquisition, sleep mode reduces power consumption
by 70% while in standby.

Environmental: Geode:-30 to 70degrees C. Waterproof and submersible. Withstands a 1 m drop onto concrete on 6 sides
and 8 corners. NZ: Starts from +5°C to 40°C. Operates from —5°C to 45°C.

Physical: Geode: 12.2"L x 9 3/4"W x 7"D (31cmL x 24.75cmW x 17.75cm), weighs 3.5 kg.

NZ field PC with no channels: 10.5“L x 18"W x 21“D (26.7cmL x 45.7 cmW x 53.34 c¢mD), weighs 30 Ib (13.5 kg)
Seismic recorder with 3-64 internal channels: 10.5“L x 18"W x 13 “D (26.7cm L x 45.7 cmW x 33 cmD), weighs 20
Ib (9 kg)

Operating System: Windows 98/NT/XP/2000.

Data Processing and Interpretation: Includes refraction software with first break picking, layer assignment, depth
below each geophone using delay time, refraction tomography and reflection processing software. Consult factory for
individual data sheets.

1- Laptop computers are NOT field devices. They are easily damaged by harsh treatment or exposure to extreme
environments. They have a short battery life. Geometrics StrataVisor NZ is designed to operate in harsh conditions for
extended periods and should be used with the Geode for professional surveys when reliability is important..

2 - Available with MGOS software only.

ES-3000 Seismographs

Configurations: 8 and 12 channels in weatherproof field deployable module. ES-3000 is operated from Windows
98/NT/2K/XP based laptop!

AJD Conversion: 24 bit result using Crystal Semiconductor sigma-delta converters and Geometrics proprietary over
sampling.

Dynamic Range: 144 dB (system), 110 dB (instantaneous, measured) at 2 ms, 24 dB.
Distortion: 0.0005% @ 2 ms, 1.75 to 208 Hz.

Bandwidth: 1.75 Hz to 8 kHz.

Common Mode Rejection: > 100dB at <= 100 Hz, 36 dB.

Crosstalk: -125 dB at 23.5 Hz, 24 dB, 2 ms.

Noise Floor: 0.20 uV, RFl at 2 ms, 36 dB, 1.75 to 208 Hz.

Stacking Trigger Accuracy: 1/32 of sample interval.
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Maximum Input Signal: 175 mV PP at 24dB

Input Impedance: 20 kOhm, 0.02 uf.

Preamplifier Gains: Software selectable between 24 and 36 dB.
Anti-alias Filters: -3 dB at 83% of Nyquist frequency, down 90 dB.

Acquisition and Display Filters:
Low Cut: OUT, 10, 15, 25, 35, 50, 70, 100, 140, 200, 280, 400 Hz, 24 or 48 dB/octave, Butterworth.

Notch: 50, 60, 150, 180 Hz and OUT, with the 50 dB rejection bandwidth 2% of center frequency.
High Cut: OUT, 250, 500 or 1000 Hz, 24 or 48 dB/ octave.

Sample Interval: 0.0625, 0.125, 0.25, 0.5, 1.0, 2.0 ms.
Maximum Record Length: 4,096 samples per channel standard.
Pre-trigger Data: Up to 4,096 Samples.

Delay: 0 to 9999 ms in 1 sample interval steps.

Data Transmission: Uses reliable Ethernet connections and requires no custom transmission software. Interfaces directly
with network capabilities of Windows 98/NT/2K/XP.

Auxiliary Channels: All ES-3000 channels can be programmed as either AUX or DATA. Fixed data and aux channels
available in StrataVisor NZ.

Data Formats: SEG-2 standard.
System Software:

ES-3000 Operating Software (ESOS): Includes full compliment of acquisition, display, plotting, filtering and storage
features.

Data Storage: Stores data locally on laptop hard drive for transfer to portable media®.
Plotters: Drives a variety of NT compatible printers including Printrex 4, 8 and 12 inch plotters. Consult factory.
Triggering: Positive, negative or contact closure, software adjustable threshold.

Power: Requires 12V external battery. Uses 0.65W/channel during acquisition, sleep mode reduces power consumption
by 70% while in standby.

Environmental: ES-3000:-30 to 70 degrees C. Waterproof and submersible. Withstands a 1 m drop onto concrete on 6
sides and 8 corners.

Physical: ES-3000: 12.2"L x 9 3/4"W x 7"D (31cmL x 24.75cmW x 17.75cm), weighs 3.5 kg.

Operating System: Windows 98/NT/XP/2000.

Data Processing and Interpretation: Includes refraction software with first break picking, layer assignment, depth
below each geophone using delay time, refraction tomography and reflection processing software. Consult factory for
individual data sheets.

1- Laptop computers are NOT field devices. They are easily damaged by harsh treatment or exposure to extreme
environments. They have a short battery life. Geometrics StrataVisor NZ is designed to operate in harsh conditions for

extended periods and should be used with the Geode for professional surveys when reliability is important..

2 — Some additional features are available as options.
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