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1. Introduction

The Geonics EM38-4 Data Logging System (DAS70-win) consists of a tablet/laptop field com-
puter, data logging program EM38-4, and associated cable to connect the computer to the Geonics
EM38-4 instrument. The program EM38-4 is designed for a IBM PC compatible computer and
MS Windows 11 (or 10) operating system.

The program is prepared for the MS Windows 10 or 11 tablets Mesa2, Mesa3, and Mesa4 (manu-
factured by Juniper Systems) operated in the vertical (portrait) as well as in horizontal (landscape)
display mode, however screen orientation must be locked during data collection. The program can
be used in other Windows 11 (or 10) based field computers with vertical and horizontal oriented
displays. The minimum supported display resolution is 800 x 600 pixels. In case high resolution
display is employed, it is advised to set fonts to 125% or 150% to increase legibility of the screen.
The maximum size of program main windows is 1024 x 762 pixels.

The EM38-4 program acquires and records survey data from the EM38-4 system, under the control
of the operator. It also records various field information such as survey line number (line name),
starting station, increment, comments, etc. Readings are displayed in real time in mS/m and ppt
in graphic and numeric modes. The EM38-4 also continuously monitors the EM38-4 measured
components (Conductivity or Inphase), as well as GPS signal quality parameters (if connected to a
GPS receiver) without leaving the program. A real time inversion (2 layer case) option is provided.
If the latter option is enabled, inversion results are displayed as a vertical cross section and recorded
in data file.

The EM38-4 will accept NMEA-0183 compatible data from a GPS receiver directly connected to
an Allegro field computer. GPS data which are embedded in the EM38-4 data file can be processed
later in the Geonics DAT38-4 program. The connected GPS receiver must be able to stream NMEA-
0183 compatible messages. The EM38-4 uses two NMEA messages GGA and GSA. While message
GGA is mandatory, the GSA string is used only to provide information related to the GPS signal
quality during data collection.

The EM38-4 program records data together with a time stamp at each station. Data files created

with this program can be used to position a survey according to locations recorded separately by a
Global Positioning System (GPS).

Survey setup parameters are saved in a configuration file, therefore they can be automatically used
during subsequent data collection sessions.

Data files are saved to the user selected data directory. Data file names, which can be set by the
program based on the computer clock or user specified, have extension names 384. Files can be
converted to F38 format and viewed in DAT38-4 program.

Number of readings in a data file is limited only by the hard drive capacity, however it is strongly
recommended to avoid huge data files (i..e one to two hours long data files are adequate). The maxi-
mum speed of data collection (and instrument output) is 10 readings per second, recommended
GPS receiver output stream is 1 Hz.

1.1 Program Requirements

To successfully use this software, you will need :

Computer

- Mesa4 field computer (or similar) operating under Windows 11, 10, or 7,
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- minimum 4 Gb of RAM memory,

- USB memory module or other mean to transfer files,

1

minimum 800 x 600 pixel display resolution,

serial Ports:
one serial port for instrument plus one serial port if directly connected GPS receiver
is to be used (USB to multiple RS-232 ports adapters can be used) or available
Bluetooth connection in serial port mode.

1

Geonics EM38-4
The EM38-4 conductivity meter with associated cables (or Bluetooth option).

The EM38-4 installation program SetupEM38-4.exe can be stored on supplied USB memory
module or on a CD disk and it is available for download from the Geonics web site. A necessary
configuration file (with extension name .INI) is created in your field computer after the program
is run for the first time.

1.2 Installing EM38-4

The program must be installed by running the SetupEM38-4 that will setup the EM38-4 in the
field computer. The installation program follows standard Windows procedure.

If the SetupEM38-4.exe program file is included on a CD disk, or it is downloaded from the web
site it can be conveniently installed by copying the SetupEM38-4.exe to USB drive and running
installation from USB drive inserted in Mesa2 or similar field computer.

After you run the program for the first time it will create permanent configuration file (INI) which
contains program settings. The configuration file is created in the folder ProgramData/Geonics/
EM38-4/. The EM38-4 data files contain extension name 384 and their base names should be
limited to 28 characters.

1.3 Running EM38-4 Program

Start EM38-4 by double clicking the EM38-4 icon in the Start|Programs menu, in Windows Ex-
plorer, or on the desktop if a shortcut was created. At the start, EM38-4 displays the Main Screen
(described and shown below).

The EM38-4 is a command button and dialog driven program. Command buttons can be executed
by taping (if touch screen is used) or clicking with the left mouse button, or by pressing the indi-
cated (underlined) character on the keyboard, or by using TAB to scroll through the buttons and
ENTER to execute. In the Main Screen of the program Up and Down arrow keys can be also used
to scroll through the buttons.

The Main Screen appears always as the first window after the program is started. It contains the
name of the program, its version number, and list of command buttons with available options at
the bottom of display. The central portion of the main screen contains information about current
survey and system settings. This section is updated in real time as soon as the program parameters
are changed in dialogs.
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1.4 Main Screen

The Main Screen always appears after the program is started. It contains the name of the program,
its version number, and a list of buttons representing the available options. The EM38-4 Main Screen
in the portrait and landscape screen mode is displayed below. Both display orientation modes will
be used in this manual to make efficient use of space. In general, both orientations contain exactly

the same information and options.

Geonics Limited

EM38-4

Version 1.00

CURRENT PROGRAM SETTINGS

SURVEY PARAMETERS

SYSTEM SETUP

Inphase Units: ppt Inversion Module: Enabled
Update Rate: 50Hz Soft Marker Key:  Arrow/Numeric
Survey Line: 1 EM38-4 Port: Ccom4
Line Increment: 1.00 GPS Sensor: Enabled
Start Station: 0.000 GPS Port: COM6
Station Increment:  1.000 Pause Key: non Arrow/Num.
Logging Exit
L
Survey Setup System Setup GPS Port Setup

GPS Monitoring

Profiles Options

Inversion Setup

Geonics Limited

Inphase Units:
Update Rate:
Survey Line:

Line Increment:
Start Station:
Station Increment:

EM38-4

Version 1.00

CURRENT PROGRAM SETTINGS

SURVEY PARAMETERS

ppt
50Hz
:

1.00
0.000
1.000

SYSTEM SETUP

Inversion Module:
Soft Marker Key:
EM38-4 Port:
GPS Sensor:
GPS Port:

Pause Key:

Enabled/User Height
any Arrow/Numeric Key
CcoM4

Enabled

COM6

any non Arrow/Numeric

Logging

———

Survey Setup

Sysiem Setup

GPS Port Setup

GPS Monitoring

Profiles Options

Inversion Setup
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Whatever screen orientation is chosen, the most important is to lock selected orientation in (Windows
Settings | System } Display). Otherwise display may loose portion of the screen during accidental
screen rotation.

The Main Screen options are selected by tapping (touch screen enabled displays) or clicking on
buttons, or from keyboard using TAB/ENTER or shortcuts indicated by underline label characters.
In case of Main Screen buttons the Down and Up arrow keys and <ENTER> can be used as well.

Short description for each of the options and corresponding dialogs follows.

Short description of Main Screen options

Logging

This option allows to monitor and log the EM38-4 output. The Logging screen starts always
in Monitor mode, and then after a data file is created Stand By and Logging modes are
available. Monitor mode provides several options: creating data file, monitoring EM38-4
output and quality of GPS signal, and specifying selected survey parameters, etc. It should
be notes that the Inversion option can be Enabled or Disabled only in Main Screen, later
after the Logging button is pressed inversion parameters can be adjusted only. Logging
display will differ depending on Inversion presence. If Inversion is disabled then the screen
contains one main graphic window displaying profiles and when Inversion is enabled the
corresponding portion of the display will contain two graphic windows, one for profiles and
one for vertical cross-section presenting inversion results. Four examples the Logging mode
screen with Inversion enabled and disabled, for portrait and landscape screen orientations
are presented below.

L4 EM38-4 - X L4 EM38-4 - X
Monitoring 10.0/370 Monitoring 10.0/370
Calibration: OFF 50/80
Calibration: OFF 50/80 0 T T 200 mS/m 1.00m
Coil 1 Coil 2 Coil 3 Coil4 Coil 1 Coil 2 Coil 3 Coil4
C[mS/m: 816 773 6.48 777 C[mS/ml: 820 777 6.48 777
Inph[pptl:  9.16 12.83 17N 36.53 Inph[pptl:  9.16 12.83 17N 36.53
Thick1 m1 Cond1ImS/ml  Cond2mSiml  RMSE lterations
Inversion: (.18 44.63 1.70 3.64 25
File Parameters Line Parameters File Parameters Line Parameters
File: Curr. Line: 1 File: Curr. Line: 1
Tot Lines: 0 Station:  0.00 Tot Lines: 0 Station:  0.00
Tot Stns: 0 #of Sins GPS Disabled Tot Stns: 0 #of Sins GPS Disabled
Tot Time: 00:00:00 Time: 00:00:00 Tot Time: 00:00:00 Time: 00:00:00
Data File Scale Readings Inversion Mode Data File Scale Readings Inversion Mode
Lk
Calibrate Delete Calibration Exit Calibrate Delete Calibration Exit

4 Geonics Limited



4 EM384 -

Monitoring 10.0/370
Data Eile
[
Scale Readings
Inversion Mode
Calibration: OFF 50/80
Coil 1 Coil2 Coil 3 Coil4 -
Cimsiml 813 773 648 777 CaRbiale
Inph [pptl: 916 1283 177 36.53
Delete Calibration
File Parameters Line Parameters
File: Curr. Line: 1
Tot Lines: 0 Station:  0.00 =
_ Exit
Tot Stns: 0 #of Stns GPS Disabled
Tot Time: 00:00:00 Time: _ 00:00:00
4 EM38-4 =
Monitoring 10.0/37.0
Data File
[y
Calibration: OFF 50/80 Scale Readings
Inversion Mode
0T T 200 mS/m 1.00 m
Coil 1 Coil 2 Coil 3 Coil4 .
cmsimt 813 781 648 770 CAREESIS
Inph [pptl: 916 1283 177 36.53
Thick [m] Cond1[mS/ml  Cond2[mS/ml  RMSE terations I
Inversion: ()16 44 85 1.71 334 25 Delete Calibration
File Parameters Line Parameters
File: Curr. Line: 1
Tot Lines: 0 Station:  0.00 Exit
Tot Stns: 0 #of Stns: GPS Disabled -
Tot Time: 00:00:00 Time: 00:00:00

Survey Setup
The Survey Setup dialog will be displayed. Three conductivity meter settings Inphase Units,
Update Rate, and Reminder Time for Drift Control option, as well as all survey settings
(survey line name, start station, increments, Survey line sequence, etc.) can be specified
in this dialog. Inphase Units can be displayed in the program as ppt (part per thousand
of Primary Field) or mS/m can be selected. Maximum update rate for EM38-4 is 10 Hz.

Survey Setup

~-EM38-4 Settings—————— Survey Line Parameters
Inphase Units: ppt v Survey Line: |1
Update Rate: 5Hz -~ Line Increment. |1-00

N

Reminder Time: |Never -~ Line Sequence: |Alternate ~
for Drift Control

i

Direction: North M

~Stations Parameters

Start Station: 0.000
Cancel OK N
Stn. Increment: {1.000

ik
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System Setup

Dialog window that is associated with this option is used to set the instrument type, serial
port numbers, audio reading confirmation, type of pause key.

Systemn Setup

-Program Settings

Audio: Yes -

Soft Marker:  |any arrow or humeric key

Display Units: |meters -

Pause Key: any non arrow/numeric ke -

Disable Pause Button for Touch Screen I

Serial Ports
EM38-4: COM4:  ~ Cancel
GPSPort  |COM6: - oK |

Set GPS Port

The GPS Port Setup dialog allows to disable and enable GPS data acquisition. This option
is also used to set the serial port number used for GPS input and to specify necessary serial
port communication settings.

GPS Port Setup
GPS Input: Enabled =]
Serial Port: COME: -
Baud Rate: 9600 ]
Parity: No I
Data Bits: 8 [
Stop Bits: 1 -
Cancel OK
[

Geonics Limited



GPS Monitoring
The program enters terminal mode and displays input from GPS. This function is very
convenient to test communication with GPS receiver and examine GPS stream type.

"4 EM38-4 - X

SGPRMC,161334,V,4336.5959,N,07936.6539,W.0.0,0.0,061020,10.8,W.,5%20
SGPRME,V,9.99.L,TOUR4,TOURS,3512.7660,N,07630.8760,¥.,523.479,163.1,.V,5*68
SGPGGA,161334,4336.5959,N,07936.6539,W,8,09,2.0,144.9,M,-35.4,M,,777
$GPGSA,A,3,02,05,07,13,15,18,20,29,30,,..3.6,2.0,3.0%33
$GPGSY,3,1,09,02,23,120,42,05,42,061,46,07,06,035,35,13,60,114,49*7E
$GPGLL.4336.56959,N,07936.6539,W,161334,V,5*52
$GPBOD,325.5,T,336.3,M,TOURS, TOURA*42
SGPBWC,161334,3512.7660,N,07630.8760,W,163.1,T,173.9,M,523.479,N,TOURS,5*4B
SGPYTG,0.0.T,10.8,M.0.0.N.0.0,K*77

SGPXTE,V,V,9.99,L.N,5"18
SGPRMC,161336,V,4336.5959,N,07936.6539,w.0.0,0.0,061020,10.8,W,5%22
SGPRME,V,9.99.L,TOUR4, TOURS,3512.7660,N,07630.8760,W.,523.479,163.1,.V,5*68
SGPGGA,161336,4336.5959,N,07936.6539,W,8,09,2.0,144.9,M,-35.4,M,,*75
$GPGSA,A,3,02,05,07,13,15,18,20,29,30,,..3.5,2.0,3.0*33
$GPGSY,3,2,09,15,53,184,48,18,36,305,45,20,16,263,39,29,55,219,48*7C
$GPGLL,4336.5959,N,07936.6539,W,161336,V,5*50
$GPBOD,325.5,T,336.3,M,TOURS, TOURA*42
SGPBWC,161336,3512.7660,N,07630.8760,W,163.1,T,173.9,M,523.479,N,TOURS,5%49
SGPYTG,0.0.T,10.8.M,0.0.N,0.0,K*77

SGPXTE,V,V,9.99,L.N,5"18

Enter Command Text SPASHS.NME.SAT.A.ON

Pause Send Exit

Display Options
The dialog which will allow you to select profiles to be displayed during data logging, as
well as colour and thickness of each selected profile line. This dialog provides also choice

of grid lines used for profile display.

Setup Display Options X

Component Coils Visible Color (tap to change) Thickness

|4 pixels v|

[ |
I |
i I 2 pixels =

Conductivity Coil #1 ¥

Inphase Coil#1 ¥

Conductivity Coil #2 ¥ | | |4pixels -]
Inphase  Coil#2 | | |2pixels -]
Conductivity Coil #3 ¥ | | [4pixels -]
Inphase  Coil#3 ¥ | | [2pixels -
Conductivity Coil #4 ¥ | | [4pixels -]
Inphase  Coil#4 ¥ | | [2pixels -

Display Grid Lines for IConducﬁvity’ j Cancel

Grid Lines (light grey) can be displayed for
- OK
Conductivity or Inphase profile scale [

EM38-4 Data Logging System (DAS70-win) 7



Inversion Setup

This option is used to specify type of real time inversion during logging data. The most
important while displaying below dialog in the Main Screen is selection of three parameters
in the top section labeled Inversion Settings. The Inversion (Disabled or Enabled), EM38-4
Height above ground level, and Averaging can be specified only at this stage of the program.
Later, in the logging mode these three parameters are fixed and cannot be changed. All
other below parameters can be adjusted during data collection.

Inversion Setup

Inversion Settings

Inversion: Enabled -
EM38-4 Height: |0.30 m Averaging: |10 =
" Enable Previous Data Mode ~Inversion Display Range
(Enabled after Logging start) “Depth [m]
~Constrained Inversion Parameters — Min (fixed) [0.00
" Enable Constrained Mode
Max: 2.00
Thickness: « |0.40 m
Cond. #1: © [2000 mS/m [ Conductivity [mS/m]—
Min: 0.0
Cond.#2: ¢ [100.00 mS/m
Max: 200.0
Select one of above parameters
Cancel OK
N

Exit

This option will terminate the program execution.

Geonics Limited



2. Survey Setup

The Survey Setup dialog, presented below, contains several parameters which correspond to two
main sections: EM38-4 conductivity meter settings (Inphase units, update rate of EM38-4 data
collection, and reminder time for drift control procedure) and survey geometry layout (Stations
and Survey Line parameters).

3 Em3g-4 - X
Logging
-EM38-4 Settings——————— Survey Line Parameters Survey Setup
" . Aroyop 1
Inphase Units:  |ppt Survey Line: I Gy
Update Rate: 5Hz 'I Line Increment:  |1-00
Reminder Time: |Never 'l Line Sequence: |Alternate -|  |GPS Port Setup
TR Direction: INoth j
. GPS Monitorning
SURVEY PA [ Stations Parameters
Inphase Units: .
| Start Station: |0-000 Profiles Options
Updale Raleg Cancel OK
Survey Line: Stn. Increment: |1 .000 S
Line Incremen Inversion Setup
Start Station:
Station Increment:  1.000 Pause Key: any non Arrow/Numeric

To select any option tap or click on the corresponding drop-down list box or text box, or use TAB
key to scroll to the option and then use mouse or the Down and Up keys in drop-down box (pa-
rameters that have only a few possible options), or keyboard for text box entry.

Description of Options and Parameters:

Inphase Units

This option allows you to select the type of units for the EM38-4 Inphase to be displayed:
ppt (parts per thousand of Primary Field) or mS/m (millisiemens per meter). The selection
is used by the program to determine units displayed in real time. Selection of units can
not be updated during data collection stage, however, Inphase units can be changed later
during data processing in the DAT38-4 program.

Survey Setup X
~EM38-4 Setings———— [ Survey Line Parameters
Inphase Units: ppt ' Survey Line: I‘I
Update Rate: %ﬂ . Line Increment: |1.00

Reminder Time: |Never -~ Line Sequencs: Alternate ~

e lprm S Direction: North -

~Stations Parameters

Start Station: 0.000

2|t

Cancel

ik

Stn. Increment: |1.000

EM38-4 Data Logging System (DAS70-win) 9



Update Rate

The EM38-4 readings are recorded in auto mode, in even time increments. Clicking on

the down arrow next to the text box labeled Update Rate opens a drop-down box showing
available settings: 10 Hz, 5 Hz, 3.3 Hz, 2.5 Hz, 2 Hz, 1 Hz, 0.5 Hz, and 0.1 Hz.

Survey Setup

Start Station: |E

Stn. Increment: F

~EM38-4 Settings
Inphase Units: ppt v
Update Rate: m
Reminder Time:
for Drift Control
- Stations Parameter2

~Survey Line Parameters

:

Survey Line:

Line Increment: |1.00

Line Sequence: IAIternate 'I
Direction: INoth -I
Cancel OK

This parameter describes number of readings per second that will be taken. The EM38-4
frequency is based on the base data output of 10 readings per second. Therefore selections
reflect the nearest possible base frequency of the instrument. When update rate is lower
than maximum 10 Hz readings are averaged correspondingly.

Reminder Time for Drift Control

A procedure that can eliminate possible instrument drift was introduced in version 1.06 of
this data acquisition program. It is described in detail in Chapter 7. The procedure involves
measurements at fixed location, later called a drift control point throughout the time of
survey. This parameter provided here acts as a reminder for operator about measurement
at drift control location, however it does not affect data collection. It is up to operator to
decide when to use procedure (if it is used at all). The only effect of the elapsed time from
the last procedure is displayed info "Time for Drift Check" shown on orange background.

Survey Setup

~EM38-4 Settings
Inphase Units:
Update Rate:

Reminder Time:
for Drift Control

PRt -

Never 'I

Start Station:

- Stations Parameter|
1 hour
|E1.5 hour

Stn. Increment: F

45 min

2 hours
Never

~Survey Line Parameters

:

Survey Line:

Line Increment: |1.00

Line Sequence: IAIternate 'I
Direction: INoth -I
Cancel OK

Clicking on the down arrow next to the text box labeled Reminder Time opens a drop-down
box showing available settings: 15 minutes, 30 minutes, 45 minutes, 1 hour, 1.5 hour, 2
hours, and Never (program default is Never).

10
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Reminder Time interval is counted from the last Drift Procedure, after the interval is ex-
ceeded a label reminding about the procedure will be displayed (see Figure below). This
parameter can be changed later during data collection at any time.

"4 EM38-4
Logging 500.0/250
—
Calibration: OFF TIME FOR DRIFT CHECK 0.0/-25.0
Coil1 Cail 2 Cail 3 Coil4
C[mS/m]: 46.3 56.1 60.2 644
Inph [ppd: 9,164 12.834 17.715 36.530
File Parameters Line Parameters Positions: 14
File: 122722A Curr. Line: 1 DGPS L ]
Tot Lines: 1 Staion 13000 PDOP: NJA Sat 7 Click on PAUSE button or
Tot Stns: 131 #ofSms: 131 Lat N43'36'49.8120" press any key to pause
Tot Time: 00:00:14 Time:  00:00:14 Lon: W079'37'40.9800"

Survey Line (survey line name)

Activate text box by clicking with a mouse left button or using TAB key and then enter
desired name (number) for the survey line.

This is a user’s tag number/name for the profile line. The length of the name can not exceed
8 characters. The line name is usually used as a coordinate perpendicular to the survey lines
direction. For example, when survey lines are laid out along W-E direction stations describe
W-E coordinate, while Line names may describe S-N (vertical on a map) coordinate.

Line Increment (survey line increment)

Activate text box by clicking with a mouse or using TAB key and then enter desired for
the survey line increment.

This parameter specifies the distance by which survey lines will be separated. This setting
will be used to determine number (name) of the next survey line.

Sequence

When this option is highlighted and drop-down box is expanded use mouse or use Down
or Up cursor key to toggle between two available settings: Alternate and One Way.

Survey Setup

-EM38-4 Settings ~Survey Line Parameters
Inphase Units:  |ppt = Survey Line: I1
Update Rate: 10Hz -~ Line Increment: |1 .00

Reminder Time: {30 min ~

for Drift Control

N

Line Sequence: Im

Alternate

Direction: -k‘
One Wa
- Stations Parameters
Start Station: 0.000
Cancel OK

Stn. Increment; |1.000

ik
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Alternate is used when neighboring lines are surveyed in the opposite direction, which is
the most common procedure during field surveys.

One Way is used when each survey line is traversed in the same direction.

The choice of this parameter will affect the default start station, a signature of the station
increment, and line direction when parameters for the next survey lines is determined.

Direction

Clicking on the down arrow next to the text box opens a drop-down box showing the
available options, or when the keyboard is used activate the text box and then by using
up or down arrow keys select one of four available settings: East, West, South, and North.

This parameter indicates the heading of the survey line.

~EM38-4 Settings—— ~Survey Line Parameters——————

Inphase Units: Ippt 'I Survey Line: |1
Update Rate: 10Hz - Line Increment: |1 00

Reminder Time: [30min ~ Line Sequence: |Alternate vl
for Drift Control

N

Direction:

- Stations Parameters

Start Station: 0.000

Cancel
Stn. Increment: |1.000

ik

Start Station (start station of a survey line)

Activate text box by clicking or using TAB key and then enter the desired value for the
start station.

This parameter specifies the starting station number for the selected survey line. This value
is used in conjunction with Station Increment to calculate the current station number for

display purposes.

Stn Increment (station increment)

Activate text box by clicking with a mouse or using TAB key and then enter the desired
value for the station increment.

This parameter specifies the station increment for the selected survey line. This value is
used in conjunction with Start Station to calculate the current station number for display
purposes. Station Increment cannot have value zero. If zero is entered the program will
revert Station Increment to default value 1.00.

After all the parameters in the Survey Setup dialog are updated click on the button OK or press
ENTER key to accept the displayed settings. The program will return to the Main Screen. Updated
settings will be written to the initial file and they will be given as default parameters in the subse-
quent Survey Setup dialog.

To return to original settings (state before this dialog was selected) click on the Cancel (X) button
or press Esc key. All parameters will be reset to initial settings and the program will return to the
Main Screen.

Geonics Limited



3. System Setup

This dialog allows you to specify parameters as Pause Key selection, Software Marker, Audio on/off,
display units, and select serial ports for the EM38-4 and GPS receiver. The System Setup dialog is
presented below.

Geonics Limited
EM38-4

Version 1.00

~Program Settings

SUF Audio: |Yes j

Inph Soft Marker: Iany arrow or numetric keyj

U i
: Display Units: |meters j [menc

Surv|

Line Pause Key: Iany non arrow/numeric kej

Star Disable Pause Button for Touch Screen I

Stati w/Num.
SerialPots

EM38-4: COM1: -~ Cancel
GPS Port: COM4: ~ OK .

o b= Ak~ | —

Survey Setup System Setup GPS Port Setup

GPS Monitoring Profiles Options Inversion Setup

Description of Parameters:

Audio

Two selections are available: Yes or No. The audible click will be generated at each reading
when this option is enabled. At fast rate (above 5 readings/s) the sound may appear not
uniform, however this does not affect quality of data acquisition.

Soft Marker (Software Based Marker)
A software based fiducial marker is available (EM38-4 does not have hardware based marker).

There are two available selections for the Soft Marker: Disabled and any arrow or nu-
meric key. When the latter option is selected pressing any arrow or numeric key (from 0

EM38-4 Data Logging System (DAS70-win) 13



to 9) on the computer keypad during logging session will tag current station as a station
with fiducial marker. It acts exactly the same way as a standard marker available in other
conductivity meters.

In case a tablet with no hard keyboard and without numeric keys is used then arrow keys
are usually available. Also, one of user defined keys must be assigned to any numeric key
(for example key P1 can be assigned to any number between 1 and 9 in Mesa2).

Enable the Soft Marker by selecting any arrow or numeric key or deactivate this option
by selecting Disabled (see Figure below).

System Setup *

-Program Settings

Audio: No

-

Soft Marker: ~ |[any arrow or numeric key ~

Disabled S

Display Units: any arrow or numeric key

Pause Key: any non arrow/numeric kej

Disable Pause Button for Touch Screen I

Serial Ports
EM38-4: COM4: ~ Cancel
GPSPort:  |COM6: ~ OK

Display Units

Three selections are available: Metets, Feet or US Survey Feet.

Pause key

Four selections are available: any non arrow/numeric key, Enter, Space Bar, and P
This feature is used to pause data recording during logging session. Default setting any
non numeric key (numeric keys are reserved for the Soft Marker) can be changed to one
of the three specific keys for field conditions where a logger key can be accidentally pushed
causing unwanted stop of data logging. When Windows based tablet computer Mesa2 is
used the best setting is <ENTER> key, since user specified keys P1, P2, and P3 may have
various assignment, and when <any non arrow/numeric key> is selected then only four
arrow keys and the Enter key are reliable.

Disable Pause Button (for Touch Screen)

This option is useful when Mesa2 and similar computer with enable touch screen are used.
It helps avoiding logging procedure by accidental touch of the computer display. When this
option is checked the touch operation is disabled for the Pause button and logging can be
paused only by pressing computer key (for example <Enter>).

Geonics Limited



System Setup

-Program Settings
Audio: No =
Soft Marker:  |Disabled =
Display Units: |meters |
Pause Key: any non arrow/numeric ke ~
Disable Pause <Enter>

Serial Ports | <Space Bar>
<P=
EM384:  |Cowmr ]

GPS Port: |COM6: "| OK

In case of a conflicting Pause Key (lack of specified key in the computer) a soft keyboard
can be opened and used at any moment. This option affects only sensitivity of the Pause
button, other touch enabled functions are not affected.

EM38-4 Port

The number of serial port that is assigned to the EM38-4. Available selections: COM1
to COMG0 (see Figure on next page). The program default is COM1. Communication
parameters for the selected serial port are set by the program, since the EM38-4 operates
at fixed settings: Baud Rate (9600), Parity (N), Data Bits (8), and Bit Stop (1).

This port must be different than the port specified in the list box "GPS Port:" (see below) or
in the GPS Port Setup dialog window (see chapter 4), otherwise a message will be displayed
and ports will have to be reassigned.

Select port number in the drop-down list box.

GPS Port
The number of serial port that is assigned to the GPS receiver. Available selections: COM1
to COMG0 (see Figure on next page). The program default is COM2. Communication
parameters for the selected serial port can be set in GPS Port Setup dialog. The GPS port
can be also assigned in the latter dialog.
This port must be different than the port specified as the EM38-4 serial port.

Select port number in the drop-down list box similarly to EM38-4 port assignment pro-
cedure.
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Geonics Limited
EM38-4

Version 1.00

~Program Settings

SUF Audio: IYes j

Inphl | Soft Marker: Iany arrow or numeric keyj

U imeric
: Display Units: |meters j

Surv

Line Pause Key: Iany non arrow/numeric ke j

Stari Disable Pause Button for Touch Screen
Stati . w/Num.

EM38-4: cCOM1: -~ Cancel

COM1:  ~
comz, | OK
COM3:
COM4:
COM5:
COMé:
COM7:
Survey Setup COM8: .up GPS Port Setup

GPS Monitoring Profiles Options Inversion Setup

After all the parameters in the System Setup dialog are updated click on the button OK or press
ENTER key to accept the displayed settings. The program will return to the Main Screen. Updated
settings will be written to the initial file and they will be given as default parameters in the subse-
quent System Setup dialog.

To return to original settings (state before this dialog was selected) click on the Cancel (or window
X) button or press Esc key. All parameters will be reset to initial settings and the program will return
to the Main Screen.
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4. GPS Port Setup & Monitoring

The GPS Port Setup dialog allows for enabling GPS input, and setting communication parameters
for serial port associated with GPS input. GPS Monitoring window allows you monitoring the GPS
output in terminal mode and to send NMEA commands to GPS receivers.

4.1 GPS Port Setup

After the Set Port for GPS button was clicked on (or executed from the keyboard) in the Main
Screen the Set Port for GPS dialog window appears on the screen. This dialog allows you to enable
and disable the GPS input, select serial port for GPS input, and to specify serial communication
parameters matching GPS receiver settings. The dialog is presented below.

GPS Port Setup X

GPS Input: Enabled |
Serial Port: COM6: |
Baud Rate: 8600 |
Parity: No 7
Data Bits: 8 -
Stop Bits: 1 -
Cancel OK
5

Description of Options and Parameters:

GPS Input

This option allows you to Enable/Disable a serial port for GPS input. When Disabled is
chosen logging and monitoring screens will display message “GPS disabled” in place of
GPS parameters.

The GPS Input can be Enabled even if there is no GPS system connected to the computer. In
such case data file will contain proper sequence of EM38-4 readings without any GPS input.
Clicking on the down arrow next to the text box labeled GPS Input opens a drop-down
box showing the available settings, or when the keyboard is used activate the text box by

pressing TAB key and then by using up or down arrow keys select one of two available
items: Enabled and Disabled.

EM38-4 Data Logging System (DAS70-win) 17



Serial Port

The number of serial port that is assigned to the GPS input. Available selections: COM1
to COMG0. The program default is COM2. Communication parameters for the selected
serial port can be determined in options described below.

Geonics Limited
EM38-4

Version 1.00

GPS Port Setup X

GPS Input: Enabled -
SURVEY up
i : COME6: i
Inphase Ul Serial Port COMS- —  sabled
Update Ra Baud Rate: COM'I': row/Numeric
Survey Ling COMBE: oM4
Line Incren Parity: COMS: abled
! COM10:
Start Stati Data Bits: COM11: DMB
Station Inc COM12: n Arrow/Num.
Stop Bits: COM13:
COM14:
COM15:
Cancel (ST
COM17-
=—yyey COM18: ——EXit
COM19:
COM20:
COM21: v
Survey Setup System Setup GPS Port Setup

GPS Monitoring Profiles Options Inyersion Setup

This port must be different than the port specified in the System Setup menu (for EM38-4),
otherwise a message will be displayed and ports will have to be reassigned.

Clicking on the down arrow next to the text box labeled Serial Port opens a drop-down box
showing the available ports, or when the keyboard is used activate the text box by pressing
TAB key and then by using up or down arrow keys select one of available items.

Baud Rate

Specify Baud Rate for the output port, the selected value should match the Baud Rate of
the GPS system, default is 9600. Available settings are: 4800, 9600, 19200, 38400, 57600,
and 115200.

Clicking on the down arrow next to the text box labeled Baud Rate opens a drop-down
box showing the available parameters, or when the keyboard is used activate this text box
by pressing TAB key and then by using up or down arrow keys select one of available items.
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GPS Port Setup X

GPS Input: Enabled =

Serial Port: COM4. I

Baud Rate: 4800 =]
4800

Parity: 9600
19200

Data Bits: 38400 A
57600

Stop Bits: 115200

Cancel | OK

Parity
Select Parity for the output port, the parameter should much the Parity set in the GPS serial
port settings. Available settings are None, Even, and Odd; default is N.
Clicking on the down arrow next to the text box labeled Parity opens a drop-down box
showing the available parameters, or when the keyboard is used activate this text box by
pressing TAB key and then by using up or down arrow keys select one of available items.

Data Bits
Specify Data Bits for the output port, the selected value should much settings in the GPS
receiver, default is 8. Other available selection is 7.
Clicking on the down arrow next to the text box labeled Data Bits opens a drop-down box
showing the available parameters, or when the keyboard is used activate this text box by
pressing TAB key and then by using up or down arrow keys select one of available items.

Stop Bits
Specify Stop Bits for the output port, the selected value should much settings in the GPS
receiver, default is 1. Available selections are 1 or 2.
Clicking on the down arrow next to the text box labeled Stop Bits opens a drop-down box
showing the available parameters, or when the keyboard is used activate this text box by
pressing TAB key and then by using up or down arrow keys select one of available items.

After all the parameters in the GPS Port Setup dialog are updated click on the button OK or press
ENTER key to accept the displayed settings. The program will return to the Main Screen. Updated
settings will be written to the initial file and they will be given as default parameters in the subse-
quent Survey Setup dialog.

To return to original settings (state before this dialog was selected) click on the Cancel (X) button
or press Esc key. All parameters will be reset to initial settings and the dialog window will disappear.
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4.2 Monitoring GPS Receiver Output

After the Main Screen command button GPS Monitoring is clicked or executed by the keyboard
the program will display the GPS Monitoring window in terminal mode. In this mode the screen
is divided into three parts. The terminal window in the top portion of the screen displays the GPS
receiver output. The middle portion labeled NMEA Command is used to display entered NMEA
commands previously sent to the GPS receiver, and at the bottom, command buttons with avail-
able options (Pause/Go, Send, and Exit) is displayed. These buttons can be clicked on, executed by
TAB key and ENTER keys, or by using shortcuts (pressing underlined letter keys). This screen is

shown below.

As soon as the EM38-4 screen is in terminal mode and the GPS is streaming data, each message
transmitted by GPS receiver will appear in the top portion of the display (the end may be cut off
if an NMEA message is longer than screen). The display is updated with the frequency the GPS
receiver outputs data. This allows you to recognize the GPS update rate and type of messages being
sent by the connected GPS. In cases where the GPS data is not received by the logger a message NO
DATA and current time will appear in the top window of the display, as shown below.

" g EM33-4 o x

$GPGLL,4336.5959,N,07936.6539,W,200122,V,5*53
S$GPBOD.325.5,T.336.3.M,TOURS, TOURA*42
$GPBWC,200122,3512.7660,N,07630.8760,W,163.1,T,173.9,M,523.479,N, TOUR5, 5*4A
SGPVTG,0.0,T,10.8,M,0.0,N,0.0,K*77

SGPXTE,V,V.9.99,LLN,5*18
SGPRMC,200124,V,4336.5959,N,07936.6539,¥,0.0,0.0,071020,10.8,W,5*26
$GPRMB.Y.9.99.L.TOUR4.TOURS5,3512.7660.N,07630.8760,W.523.479,163.1.,V.5*68
$GPGGA,200124,4336.5959,N,07936.6539,W,8,12,2.0,144.9,M,-35.4,M,.77A
$GPGSAA3,08,10,11,12,14,15,18,20,21,24,27,32,3.6,2.0,3.0%37
SGPGSY,3,2,12,14,22,251,42,15,16,070,40,18,27,177,43,20,69,119,50%75
$GPGLL.4336.5959,N,07936.6539,W.200124,V,5*55
$GPBOD,325.5,T,336.3,M,TOURS, TOUR4*42
$GPBWC,200124,3512.7660,N,07630.8760,W.163.1.T,173.9.M,523.479.N,TOURS,5*4C
$GPVTG,0.0,T,10.8,M.0.0,N,0.0,K*77

SGPXTEV.V.9.99,L.N,5*18

Enter Command Text SPASHS, NME,SAT.A,ON ‘

Pause Send Exit L

The message NO DATA is normally updated with a rate of 7 seconds. This may indicate the follow-
ing: serial port number not correctly specified in Set Port for GPS dialog, GPS receiver not sending
any data, and not working or not connected GPS receiver. If the message is updated more often than
7 seconds (i.e. every 1 or 2 seconds) or the display does not show legible characters, it is possible
that the GPS is working correctly and is connected to the proper serial port, however communica-
tion parameters are not specified correctly. In most cases the Baud Rate or Parity must be adjusted.

20

Geonics Limited



The NO DATA message may also appear if the GPS data are received correctly, but the GPS receiver
was set to send data with a time interval longer than 7 seconds. In this case the NO DATA message
will be displayed in between GPS messages. This indicates that the GPS is working correctly, however
the operator should consider adjustment of the GPS receiver output update rate. Most high resolu-
tion geophysical surveys require positioning update of 1 or 2 seconds, and a 5 seconds interval can
be used only when the survey is carried out at an even pace and along relatively straight survey lines.

"4 EM38-4 - X

NO DATA
NO DATA
NO DATA
NO DATA
NO DATA

Enter Command Text SPASHS,NME,SAT,A,ON ‘

Pause Send Exit by

The monitoring display can be stopped any time by using button labeled Pause. At that time scrolling
of the GPS output will be stopped, and the button will be labeled Go. The next click (or keyboard
action) on this button will activate receiving and display of GPS data.

The button labeled Send allows you to send a NMEA command to the GPS receiver. It is preferable
if the GPS receiver parameters are set using the GPS manufacturer software or controller (GPS logger
or panel keys). However, when the operator is familiar with NMEA protocol and structure of
commands for a given GPS system, this function can be very convenient and useful when the
update rate and enabling or disabling messages in the data stream is required.

After the button Send is clicked a dialog titled GPS Message is displayed and the beginning of the
standard NMEA command, $PASHS, or the last entered command is displayed. After the entire
NMEA command is typed in, click OK button or press the key <ENTER> to send the command
to the GPS receiver. Clicking the Cancel button or pressing the <Esc> key will cancel the command
and hide the NMEA Message dialog. An example of a command that will enable the NMEA mes-
sage SAT is given in the below figure (it is assumed that the GPS receiver output serial port is A).
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ki

$GPGGA,200124,4336.5959,N,07936.6539,W.8,12,2.0,144.9,M,-35.4,M,,*7TA ~
SGPGSAA3.08,10,11.12,14,15,18,20,21,24,27,32,3.6.2.0,3.0%37
$GPGSY,3,2,12,14,22,251,42,15,16,070,40,18,27,177,43,20,69,119,50%75
SGPGLL,4336.5959,N,07936.6539,W,200124,V,5*05
$GPBOD,325.5,T,336.3,M.,TOURS, TOUR4*42
$GPBWC,200124,3512.7660,N,07630.8760,W,163.1,T,173.9,M,5623.479,N, TOUR5,5*4C
$GPVYTG,0.0,T,10.8.M.0.0,N,0.0.K*77

SGPXTE,V,V.9.99,L.N,5*18
$GPRMC,200126,V,4336.5959,N,07936.6539,W.,0.0,0.0,071020,10.8,W,5*24
$GPAMB,Y,9.99,1, TOURA, TOURS,3512.7660,N,07630.8760,\,523.479,163.1..V,5*68
$GPGGA,200126,4336.5959,N,07936.6539,W.8,12.2.0,144.9,M,-35.4,M..*78
$GPGSA,A,3,08,10,11,12,14,15,18,20,21,24,27,32,3.6,2.0,3.0%37
SGPGSY,3,3,12.21.25,312,43,24,50,067.47,27,07,267,35,32,36.260,45%70
$GPGLL,4336.5959,N,07936.6539,W,200126,V,5*57
S$GPBOD.325.5,T.336.3.M,TOURS, TOURA*42
$GPBWC,200126,3512.7660,N,07630.8760,W,163.1,T,173.9,M,523.479,N, TOURS, S*4E

SGPYTG,0.0,T,10.8,M,0.0,N,0.0,K~77
SGPXTE,V,V,9.99,LN,5*18
SGPRMC,200128,V,4336.5959,N,07936.6539,w,0.0,0.0,071020,10.8,W,572A
SGPAMB.V.9.9 URA,TOURS,3512.7660,N,07630.8760,W.523.479,163.1,,V.5%68
SGRGEA 123c £ erag 01440 ey

[{els Send Message to GPS Receiver

$GH

SGR

$GH

SGF ‘$PASHS,NME,SAT,A,ON

$GH

SGR ) )

SGH Accept or edit GPS message and click on OK to send
SGH

SGR

$GH

SGH OK Cancel

$GH

SGR

$GPBWC,200130,3512.7660,N,07630.8760,W,163.1,T,173.9,M,523.479,N,TOURS,5%49
$GPVTG,0.0,T,10.8,M.0.0,N,0.0.K*77

SGPXTE,V,V.9.99,L.N,5*18
$GPRMC,200132,V,4336.5959,N,07936.6539,W.,0.0,0.0,071020,10.8,W,5*21
$GPRAMB,Y,9.99,. TOUR4, TOURS,3512.7660,N,07630.8760,\,523.479,163.1..V,5*68
SGPGGA,200132,4336.5959,N,07936.6539,/.8,12,2.0,144.9,M,-35. 4. M..*7D
$GPGSA,A,3,08,10,11,12,14,15,18,20,21,24,27,32,3.6,2.0,3.0%37
SGPGSY,3,3,12.21.25,312,42,24,50,067,48,27,07,267,35,32,38,260,45*7E
$GPGLL,4336.5959,N,07936.6539,W,200132,V,5*52
$GPBOD,325.5,T,336.3,M,TOURS, TOURA*42
$GPBWC,200132,3512.7660,N,07630.6760,W,163.1,T,173.9,M,523.479,N,TOURS,5*4B
SGPVTG,0.0,T,10.8,M.0.0,N,0.0,K*77

SGPXTE,V.V.9.99,L.N,5*18
SGPRMC,200134,V,4336.5959,N,07936.6539,\.,0.0,0.0,071020,10.8,W,5*27
$GPRMB.Y.9.99.L.TOUR4.TOURG,3512.7660.N.07630.6760,%.523.479,163.1..V.5*68 hd

Enter Command Text SPASHS, NME,SAT.A,ON ‘

Pause Send Exit

After this command is received by the GPS receiver, the confirmation message will be send by the
receiver (PASHR, ACK*3D) and data stream will contain the message SAT if it is available in the
connected GPS receiver.

Please note, that not every GPS system accepts and uses the same standard set of NMEA commands
and messages. In addition, some GPS systems do not accept commands sent by the serial portatall.
The configuration of these type of receivers can be updated only by the controlling device (usually
GPS logger, controller, or the receiver panel keys).
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5. Display Options

After the Profiles Options button was clicked (or executed from the keyboard) in the Main Screen
the Setup Profiles Options dialog window appears on the screen. This dialog allows you to enable
and disable the display of each channel profile representing eight combinations of component and
coil separation, specify color and thickness of profiles, and select type of grid lines. The dialog is
presented below.

Geonics Limited
EM38-4

Component Coils Visible Color (tap to change) Thickness
Conductivity Coil #1 ~© =/ |4pixels -|
Inphase Coil#1 ~» — |2pixels j
Conductivity Coil #2 ———————| |4pixels -|
- |4 pixels
- |2 pixels
_ |4 pixels
- |2 pixels

Display Grid Lines for Conductivity 'I Cancel

<l

<l

Inphase Coil #2

kY

Conductivity Coil #3
Inphase Coil #3

K

<l

Conductivity Coil #4

<l

Inphase Coil #4

Ledlo Lo L]

Grid Lines (light grey) can be displayed for oK
Conductivity or Inphase profile scale [
Survey Setup System Setup GPS Port Setup

GPS Monitoring Profiles Options Inversion Setup

Description of Options and Parameters:

Visible
To enable or disable displaying of each channel profile click on the corresponding button
labeled Visible. Profiles of all channels with checked buttons will be displayed during data
logging.
Regardless of which channels are chosen to be displayed as profiles, data for all channels
data streamed by the instrument will be displayed in numeric form below profile display
and all available data will be recorded in data file.
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Color

To change colour of each profile click on the corresponding button (with colour line) la-
beled Color (click to change) as shown below and then a dialog titled Color will appear.

Setup Display Options

Component Coils Visible Color (tap to change) Thickness
Conductivity Coil#1 # |[—————| |4pixels  -|
Inphase Coil#1 W lf] m
Conductivity Coil #2 | [4pixels -]
—l |2 pixels j
_l |4 pixels j
—l |2 pixels j
—l |4 pixels j
—l |2 pixels j

Display Grid Lines for IConducﬁvity 'I Cancel

Grid Lines (light grey) can be displayed for
Conductivity or Inphase profile scale

<

=

Inphase Coil #2

<l

Conductivity Coil #3

<

Inphase Coil #3

=

Conductivity Coil #4
Inphase Coil #4

<l

OK

Select desired colour by clicking on a colour box (the selected colour box will be highlighted).

Setup Display Options *

%'ble Color (tap to change) Thickness

Basic colors:
W EECEMEE | ] [tpixels -]
HMrTFENENN -
EEEEEEEE | [2pxels -
HEEEEENEN 5
EEEEEEEN | [4pixels -]
| A 0 0 0 Al I —l I2pixel5 j
Custom colors: ;
EmmmmmmE ) [pxes -
AEEEEEEEN —l |2pixels j
Define Custom Colors > | T 1 -
4 pixels j
Cancel | l—l I
Inphase CorFd ™ | ]| |2 pixels j

Display Grid Lines for |Conduc1jvity 'I Cancel

Grid Lines (light grey) can be displayed for

OK
Conductivity or Inphase profile scale

Click on the button OK or press ENTER key to accept the highlighted colour. The Color
dialog will disappear and the colour of the appropriate channel button will updated. To
cancel colour selection click Cancel (X) button or press Esc key.

Thickness
Specify thickness of a profile for a desired channel by using one of four drop-down boxes
labeled thickness. Thickness of a profile curve is expressed in pixels. Available settings are:
1,2, 3, or 4 pixels.
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Setup Display Options

Component Coils Visible Color (tap to change) Thickness

Conductivity Coil#1 # |=———————| |4pixels  -|
Inphase  Coil#1 ® [————| [2pixels -]
Conductivity Coil #2 ——— |apixets  -|

=

<l

Inphase Coil #2

=

Conductivity Coil #3

=

Inphase Coil #3

=

_l |4 pixels j

Conductivity Coil #4

=

—l |2 pixels j
Display Grid Lines for |Conduc1jvity 'I Cancel

Grid Lines (light grey) can be displayed for
Conductivity or Inphase profile scale

Inphase Coil #4

OK

Clicking on the down arrow next to the text box (labeled by number of pixels) opens a
drop-down box showing available selection (see Figure below). Select thickness by clicking
on the desired selection. If keyboard is used activate text box by pressing TAB key (till the
box is highlighted) and then by using up or down arrow keys select one of available items.

Display Grid Lines
Profiles for both components share the same graphic window, however each component
has its own scale. This option allows you to select grid lines to be displayed (as thin grey
lines) for conductivity or Inphase scale.

Setup Display Options

Component Coils Visible Color (tap to change) Thickness
_l |4 pixels
—l |2 pixels
—l |1 pixel
—l |2 pixels
_l |4 pixels
—l |2 pixels
_l |4 pixels
—l |2 pixels
Display Grid Lines for IW Cancel

Conductivi N —
Grid Lines (light grey) ca Mﬁ OK

Conductivity or Inphase profile scale

<l

Conductivity Coil #1

=

Inphase Coil #1

=

Conductivity Coil #2

&

Inphase Coil #2

=

Conductivity Coil #3

=

Inphase Coil #3

=

Conductivity Coil #4

=

Leflaefle el Leflad Lafle]

Inphase Coil #4

Minimum and maximum values for the component with selected grid lines are displayed
as bold numerals. See figure below where grid lines are plotted for conductivity scale.
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After all the parameters in the Display Options dialog are updated click the button OK or press
ENTER key to accept the displayed settings. The program will return to the Main Screen. Updated
settings will be written to the initial file and they will be given as default parameters in the subse-
quent Survey Setup dialog.

To return to original settings (state before this dialog was selected) click the Cancel (X) button or
press Esc key. All parameters will be reset to initial settings and the dialog window will disappear.
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6. Inversion Setup

This dialog allows you to enable and disable real time inversion, select type of inversion, to specify
parameters used by the inversion procedure, as well as choose range of depth and conductivity for
inversion plot (vertical cross section).

59 EM3s-4 - X

Geonics Limited
EM38-4

Inversion Setup

Inversion Settings

Inversion: IDisabIed j
EM38-4 Height: |0.20 m Averaging: |10 v
" Enable Previous Data Mode ~Inversion Display Range

(Enabled after Logging start) ~Depth [m]

~Constrained Inversion Parameters — Min (fixed) [0-00

C Enable Constrained Mode

Max: 1.00
Thickness: « |0.20 m

Cond.#1: ¢« [20.00 ms/m ~Conductivity [mS/m]—

Min: 0.00
Cond. #2: ¢ [10000 mSim n

Max: 200.00 1
Select one of above parameters
Cancel | oK [
Survey Setup System Setup GPS Port Setup

GPS Monitoring Profiles Options Inversion Setup

It should be noted that three parameters (Inversion, EM38-4 Height, and Averaging) located in sec-
tion labeled Inversion Settings can be adjusted in the dialog called from Main Screen. Later during
logging data these three parameters are fixed, and all other values presented in the Inversion Setup
dialog can be modified during data collection.

Description of Parameters:

Inversion
The combo box labeled Inversion contains two selections: Disabled and Enabled.

When Inversion is Disabled then all parameters in the Inversion Setup dialog are disabled
(as in Figure above).

EM38-4 Data Logging System (DAS70-win) 27



Inversion Setup

Inversion Settings

Inversion: IDisabIed -]
. Disabled
EM38-4 Height: Enabled A:
I Enable Previous Data Mode ~Inversion Display Range

{Enabled after Logging start}

~Depth [m]
~Constrained Inversion Parameters — Min (fixed) 0.00
[C Enable Constrained Mode

Max: 2.00
Thickness: « [0.40 m

Cond.#1: © [2000 mS/m | [Conductvity[mS/m]—
Min: 0.0
Cond.#2: ¢ |[100.00 mS/m
Max: 200.0
Select one of above parameters
Cancel ‘ OK

When item Enabled indicates that the inversion procedure will be used during data col-
lection and the EM38-4 Height specified in this section will be employed for inversion

calculations. If this option is selected an entry labeled EM38-4 Height and other parameters
entries are enabled.

EM38-4 Height

When corresponding inversion mode Enabled/User Specified Height is selected, the en-
tered value is used during inversion calculations. Optional Height Sensor data is not used
however it is recorded in data file.

Inversion Setup

Inversion Settings

Inversion: IEnabIed -]
EM38-4 Height: |0.30 m Averaging: |10 ©
I Enable Previous Data Mode ~Inversion Display Range—

{Enabled after Logging start)

~Depth [m]
~Constrained Inversion Parameters — Min (fixed) 0.00
I~ Enable Constrained Mode

Max: 2.00
Thickness: = [0.40 m

Cond.#1: ¢ [2000 mS/m - Conductivity [nS/m]—
Min: 0.0
Cond. #2: ¢ [100.00 mS/m " N
Max: 200.0
Select one of above parameters
Cancel ‘ OK
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Averaging

This parameter determines how many reading points are averaged prior to inversion pro-
cedure. Selection is: 1, 5, 10, and 20 . If no averaging is desired then select 1.

Inversion Setup

Inversion Settings

Inversion: IEnabIed j
EM38-4 Height: (0.30 m Averaging: |10 v
1
[ Enable Previous Data Mode - Inversion Di —
Enabled after Loggi tart 10
{Enabled after Logging start} “Depth [m]-15
~Constrained Inversion Parameters — Min (fixed 20
[~ Enable Constrained Mode
Max: 2.00
Thickness: « [0.40 m
Cond. #1: © [20.00 mS/m ~Conductivity [mS/m]—
Min: 0.0
Cond. #2: ¢ [100.00 mS/m
Max: 200.0
Select one of above parameters
Cancel ‘ OK

Enable Previous Data Mode

This option is enabled after data collection is started. When this mode is enabled then
previous data model is used during calculations for following station.

Enable Constrained Parameters

When this mode is enabled then radio buttons in the Constrained Inversion Parameters
sections are enabled and one of three parameters: Thickness, Cond. #1 (Conductivity of
the first layer), or Cond. #2 (Conductivity of the second layer) can be fixed for inversion

procedure, see Figure below. Value of a constrain parameter can be changed only when the
parameter is selected.

Inversion Setup

Inversion Settings

Inversion: IEnabIed -]
EM38-4 Height: |0.30 m Averaging: |15 v
I Enable Previous Data Mode ~Inversion Display Range

{Enabled after Logging start}

~Depth[m]———
~Constrained Inversion Parameters — Min (fixed) 0.00
¥ Enable Constrained Mode

Ls Max: 2.00
Thickness: « [0.20 m

Cond.#1: © [2000 mS/m | [Conductvity[mS/m]—
Min: 0.0
Cond.#2: ¢ |[100.00 mS/m
Max: 200.0
Select one of above parameters
Cancel ‘ OK
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Inversion Display Range

Range for two values of inversion results are specified here and are used during displaying
inversion results (see Figure below).

Depth

The Depth, must be in meters, determines depth of cross section presented during data
collection. The Minimum depth is fixed as zero (surface).

Conductivity

Conductivity is represented in the section by colour fill. Colour assignment is represented
by a Color Bar drawn and labeled below window with inversion results.

Logging 10.0/250
P e e A e =P ]
R
Calibration: OFF
PAUSE
0TI T 150 mS/m
Coil 1 Coil 2 Coil 3 Coil 4
C[mS/m]: 46 68 58.44 64.32 5940
I[m3/m]: 127992 797.03 79781 127727
Thick1[m] Cond1[mS/m] Cond2 [mS/m] RMSE Iterations
Inversion: (0 65 4756 12512 377 11
File Parameters Line Parameters
File: 100520E Curr. Line: 2.00
Tot Lines: 2 Station:  -51.00 Click on PAUSE button or
Tot Stns: 559 #ofStns: 305 GPS Disabled press any key to pause
Tot Time: 00:01:08 Time 00:00:35

After all the parameters in the System Setup dialog are updated click on the button OK or press
ENTER key to accept the displayed settings. The program will return to the Main Screen. Updated
settings will be written to the initial file and they will be given as default parameters in the subse-
quent System Setup dialog.

To return to original settings (state before this dialog was selected) click on the Cancel (or window
X) button or press Esc key. All parameters will be reset to initial settings and the program will return
to the Main Screen.
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/. Logging Data

After the Logging button (in Main Screen) is clicked or executed by the keyboard, the program
enters the logging session which contains three modes: Monitoring, Stand By and Logging. The
program starts the logging session always in Monitoring mode. In this mode the EM38-4 readings,
dipole mode, available inter-coil separations, and GPS parameters can be quickly examined and a

Geonics Limited
EM38-4

Version 1.00
CURRENT PROGRAM SETTINGS

SURVEY PARAMETERS SYSTEM SETUP

Inphase Units: ppt Inversion Module: Enabled

Update Rate: 5.0Hz Soft Marker Key:  Arrow/Numeric

Survey Line: 1 EM38-4 Port: COM5

Line Increment: 1.00 GPS Sensor: Enabled

Start Station: 0.000 GPS Port: COMé6

Station Increment:  1.000 Pause Key: non Arrow/Num.

Logging Exit
N

Survey Setup System Setup GPS Port Setup

GPS Monitoring Profiles Options Inversion Setup

data file can be created. The instrument can be also calibrated in Monitoring mode. After a data file
is created in Monitoring mode, the program switches to Stand By mode and allows access to Log-
ging mode. In Stand By mode instrument output can be monitored and some survey and logging
parameters can be changed, and the Logging mode is used only to record data. Two modes Stand
By and Logging are toggled by GO and Pause buttons.

7.1 Monitoring Mode

The Monitor mode allows initial inspection of the range of the instrument readings at a particular
site, monitoring the instrument and GPS receiver performance, quick inspection of the instrument
settings, performing instrument calibration if required.

It is assumed that the instrument is turned ON prior to using this option. If the instrument is OFF
or the instrument console is not connected to the computer a message "No Connection. trying"
on the red background will appear (see Figure below on the left).

EM38-4 Data Logging System (DAS70-win) 31



"4 EM3g-4 - X "4 EM3g-4 X
Monitoring 500.0/250 Monitoring 500.0/250
Calibration: OFF 0.0/-250 Calibration: OFF 0.0/-250

0 T T 200 mS/m 1.00 m 0 T e 200 mS/m 1.00m
Coil 1 Cail 2 Coil 3 Coil4 Coil1 Coil 2 Coil 3 Coil4
C [mS/m] C[mS/m]: 4570 56.09 60.27 63.67
Inph [pp{] Inph [pptl 916 1283 1771 36.53
Thick1 Im] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations Thick1 m] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations
Inversion: Inversion: (.30 69.70 8271 354 14
File Parameters Line Parameters Positions: 0 File Parameters Line Parameters Positions: 0
File Cur. Line: 1 RTK8 & File Curr. Line: 1 RTK8 @
Tot Lines: 0 Station:  0.00 PDOP:3.6 Sat 9 Tot Lines: 0 Station:  0.00 PDOP:3.6 Sat 8
Tot Stns: 0 #of Stns: Lat N43°36'35.7540" Tot Stns: 0 #of Stns: Lat N43°36'35.7540"
Tot Time: 00:00:00 Time: 00:00:00 Lon: W075°36'39 2340" Tot Time: 00:00:00 Time: 00:00:00 Lon: W078°36'39.2340"
Data File Scale Readings Inversion Mode Data File Scale Readings Inversion Mode
Calibrate Delete Calibration Exit Calibrate Delete Calibration Exit

Check the connection or turn the instrument ON and the "No Connection" message will disappear
and measured values will be displayed (Figure above on the right).

Assuming that the instrument works properly the program will display the Monitor mode window.
The Monitor (as well as Stand by and Logging) window is divided into five sections.

One line of text in the top section provides survey parameters (used in Stand By and Logging modes)
and instrument information. In Monitor mode this section displays: current logging session mode
(Monitor, Stand By or Logging), and one graphic window for profiles (if Inversion is Disabled)
or two windows for profiles and for Inversion (if Inversion is enabled). When fiducial marker is
pressed then label Marker is displayed. The state of Auto Calibration (ON or OFF) is displayed
below profiles window.

The second, largest graphic section will be used to display profiles while logging data. Numeric labels
on the right side of profile window correspond to scale minimum (below the profile window) and
maximum (above the profile window). The first value is associated with conductivity readings and
the second number corresponds to Inphase readings. Values displayed in bold font indicate grid
lines scale association.

The remaining bottom section contains a window with current EM38-4 readings (Conductivity or
Inphase for four coil separations: #1, #2, #3, and #4). If Inversion is enabled then results of Inver-
sion calculations are displayed below readings. Three frames (File Parameters, Line Parameters, and
GPS information), and command buttons located at the bottom of the screen. Commands buttons
are relatively large to provide easy operation while using touch screen during survey.
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The EM38-4 readings and dipole mode are displayed from the left in order: conductivity and Inphase
for four coil separations. Conductivity values are displayed in mS/m and Inphase values are given
in ppt or mS/m depending on user selection for Inphase units. The EM38-4 readings are updated
approximately 10 times per second during the monitoring session.

When GPS is Disabled in the Set GPS Port dialog a message GPS Disabled will be displayed. If the
GPS port is Enabled and a working GPS receiver is connected to the field computer the Monitoring
screen will display GPS parameters, as presented below.

"4 EM38-4 = X
Monitoring 50007250
Calibration: OFF 0.0/-250
Coil 1 Coil2 Coil 3 Coil 4
C[mS/m]:  46.29 56.13 60.31 64.30
Inph[pp: 916 12.83 1771 36.53
File Parameters Line Parameters Positions: 0
File: Curr. Line: 1 RTK8 &
Tot Lines: 0 Station:  0.00 PDOP: 36 Sat 8
Tot Stns: 0 # of Stns: Lat N43°36'35.7540"
Tot Time: 00:00:00 Time: 00:00:00 Lon: W079°36'39.2340"
Data File Scale Readings Inversion Mode
Calibrate Delete Calibration Exit

In the above Figure one line of the display is dedicated to show the GPS status. A label Positions
will be used during data acquisition, it will provide the number of GPS positions saved in the data
file. Below, two lines display the parameters describing the quality of GPS positions. A label DGPS
(Differential Global Positioning System) indicates that GPS readings are differentially corrected in
real time, while label AGPS (Autonomous Global Positioning System) indicates lack of differential
correction. Various RTK modes (numbered as RTK3, RTK4 and so on) can be displayed if pro-
vided by the connected GPS receiver. On the right side of DGPS, AGPS, or RTK label two green
and white circles alternate. These two circles should alternate colours with the frequency of GPS
update rate (usually 1 second intervals). If the circles do not change colours for long periods of
time it means that the GPS system is not working or that it is not connected to the field computer.
The next label PDOP with a value varying between 0 and 99.9 represents an index called Position
Dilution of Precision (PDOP). This value is available only when messages both, GGA and GSA
are received from GPS. The last label Sat and following number shows number of currently tracked
satellites. Refer to section 4 (Set Port for GPS), Appendix B, and to GPS manuals for more infor-
mation about GPS parameters. Two bottom lines of the frame give current Latitude and Longitude
of the instrument position (datum WGS1984). Position is updated with a frequency of connected
GPS receiver stream.
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Six command buttons located in the right bottom corner of the Monitor window lists the program
functions available directly in the Monitor mode. Available options are as follows: Data File (create
data file), Scale Readings (change scale for Conductivity and Inphase profile window), Inversion
Mode (to adjust inversion parameters), Calibrate (auto calibration procedure), Delete Calibra-
tion (to remove Calibration factors), and Exit (exits the Monitor mode and returns the program
to Main Screen.

In case of any problems with instrument connection, battery failure, or accidental instrument Turn
Off a message "No Connection, trying" will be displayed in numeric values window. The message
is highlighted by red background to alert operator as fast as possible. The EM38-4 will try to re-
establish communication and after the problem is corrected the program will start communication
automatically. Alternatively, the Monitor mode can be stopped by clicking on the Exit button or
executing this function by a keyboard. The Monitoring window with alerting message on red back-
ground is shown on previous page.

Description of Monitoring Mode Options

File (create data file)
The log data file can be created in any directory. The name of the file is given by the field
computer clock and it consists of month (2 digits), day (2 digits), hour (2 digits), and one
alphabetic character A, B, C, etc. (If all letters during one hour are used use the Overwrite
option). The Create Data File dialog is presented below.
The file name can be specified in the Create Data File dialog using the Windows standard
interface procedure. The EM38-4 data files cannot be appended.
Each data file in the field computer (raw data file) has an extension name 384 and it is cre-
ated in the directory specified in Create Data File dialog. The 384 files are created in the
instrument binary format. These files can be also converted to ASCII format and processed
in the Geonics DAT38-4 program.
After the file is specified click on the button OK or press ENTER key to accept and create
data file. The program will switch Monitor mode to Stand By mode and the data file will
be displayed on the screen.

To cancel selection and return to Monitoring mode tap the Cancel (X) button or press

Esc key.
"4 Create Data File X
« v o ||« Data > Data3s-4 » v O O Search Data3g-4
Organize « Mew folder == - (2]
Name Date modified Type ~
# Quick access
5 1007104384 384 File
OneDrive [Z] 1006180384 384 File
= 384
3 This PC B 100618C.384 384 File
5 100618B.384 384 File
J 3D Objects = )
Zl 1006124324 324 File
B Desktop =l 1005218.284 324 File
& Documents [5 1005214384 384 File
¥ Downloads [Z1 100520p.384 384 File
B Music 5 1005200384 334 File
= Pictures [=] 100520N.384 384 File
= 384 Fi
[ Videos E1 100520m.324 324 File
=l 1005201384 384 File
e Windows (C:) = )
=] 100520K.384 384 File
= Netwerk [El 1005200384 324 File
[ JUREK10 =l 1005201324 384 File &
- < >
File name: | 1007234384 -
Save as type: | EM38-4 Files (*.384) v
A Hide Folders SBV Cancel
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Scale (New Scale for Profile Plot)

Selecting New Scale option allows the operator to enter new scale parameters for the profile
plot for each component. This option is available in Stand By mode as well.

The Enter Scale dialog will be displayed (see below). It contains four text boxes for Minimum
and Maximum values of a new scale for profile plot of conductivity and Inphase. Current
settings (minimum and maximum values) for the scale are displayed in the bottom right
and top right corners of the plot area. The first numbers indicate scale for conductivity and
the second (following slash) numbers are associated with Inphase scale. Values displayed in
bold indicate the scale that is associated with grey grid lines.

38 EM3s-4 — x

Monitoring 500.0/250

Readings Scale X

Conductivity [mS/m]
Minimum: 0.0
Maximum: 100\
Calibration: OFF Inphase [ppt] 0.0/-250
Coil 1 -
Clmsim: 46,02 Minimum: ~ |-25-0
e (el 9.1 Maximum: |25.0
——— Cancel ‘ oK
File Parameter fions: 0
File:
Tot Lines: 0 O, X P.3.6 Sat 8
Tot Stns: O #ofStns Lat N43'36'357540"
Tot Time: 00:00:00 Time: 00:00:00 Lon: W079°36'39.2340"
Data File Scale Readings Inversion Mode
Calibrate Delete Calibration Exit

After minimum and maximum values are specified tap the button OK or press ENTER
key to accept new values and the profile plot area will be redrawn.

To ignore an entry and return to Stand By mode tap the Cancel (X) button or press Esc
key, the dialog window will disappear and measurements can be continued.

Inversion Mode

The Inversion Setup dialog will be displayed (Figure below). Parameters are described in
detail in previous chapter 6. The main difference is that in Monitoring mode section labeled
Inversion Settings is disabled. Three parameters in this section: Inversion (inversion type),
EM38-4 Height and Averaging, are fixed after Logging session starts. They can be modified
only when the program is in Main Screen mode (before Logging session).

The option Enable Previous Data Mode is now enabled, it was disabled while the dialog
was displayed in the Main Screen mode. When enabled this option uses current as well as
previous data during inversion calculations.
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38 EM32-4 — *

Monitoring 500.0/250

Inversion Settings

Inversion: |Enabled N
EM38-4 Height: (0.30 m Averaging: |15 =
" Enable Previous Data Mode - Inversion Display Range
rDepth [m]
 Constrained Inversion Parameters Min (fixed) |0-00

~# Enable Constrained Mode

Max: 1.00
Thickness: « |0.20 m

Cond. #1: ~ [20.00 mS/m fConducﬁvily [mem]*

Min: 0.00
Cond.#2: © |50 mS/m
Max: 100.00
Select one of above parameters
Cancel | OK [
Data File Scale Readings Inversion Mode
Calibrate Delete Calibration Exit

Calibrate EM38-4 (automatic calibration of EM38-4)

This option allows you to calibrate EM38-4 using automatic, software based method.
Calibration procedure is the same as described in the EM38-4 Operating Manual how-
ever here all the procedure is controlled by the program EM38-4. During Calibration the
program calculates proper factors for conductivity and Inphase at each coil separation and
dipole mode. These values are saved in the logging computer memory as long as option
(Delete Calibrate) is executed or a new version of the program is transferred to Mesa2.
It is recommended to perform Calibration at least once a day, after each battery change,
when survey site is changed, etc. Calibration can be performed in Monitoring mode as well
as later during logging session in Standby mode. Software based calibration that employs
monopod is very easy, fast, and has several advantages:

1) it is relatively uniform and it does not depend on operator since height above the ground
is determined by monopod.

2) it is very time efficient and easy to perform

3) all calibration factors are saved in the computer memory and are written in data file in
every survey line header

4) procedure can be traced later for any data set. If Calibration is performed during logging
session new and old calibration factors are written to data file.

After clicking on the Calibrate button (or executing this option using keyboard) a message
is displayed:
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Calibration %

Place EM38-4 on Monopod
in Vertical Dipole Mode
and press OK when ready

Cancel OK

After the instrument is placed on the monopod in Vertical dipole mode click on the but-
ton Yes or press key Y (or Enter if button is highlighted). After button Yes was clicked a
messages box disappears and a prompt Vertical Calibration is displayed (Figure below, on
the left). From now on all messages and prompts will be written under plot section of the
screen, in a line that is normally used to display labels for EM38-4 readings.

After the Vertical calibration is completed (usually few seconds) the program will beep

and display message Rotate to Horizontal mode , when ready press OK and Horizontal
calibration will start (Figure below, on the right).

Monitoring 100.0/500 Monitoring 100.0/500
Calibration: OFF 0.0/00 Calibration: OFF 0.0/00
0 T N 200 mS/m 0.80 m 0 T T 200 mS/m 0.80 m
Veriical Calibration Horizontal Calibration
C[mS/m]: 4570 56.17 60.20 64.26 C[mS/m]: 4586 56.17 60.20 63.91
Inph [pptl 916 12.83 177 36.53 Inph [pptl 0.00 0.00 0.00 -0.00
X Thick1 m] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations X Thick1 m] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations
Inversion:  N/A N/A N/A NiA N/A Inversion:  N/A N/A N/A NiA N/A
File Parameters Line Parameters Positions: 0 File Parameters Line Parameters Positions: 0
File Curr. Line: 1 RTK8 & File Curr. Line: 1 RTK8 @
Tot Lines: 0 Station:  0.00 PDOP:36 Sat Tot Lines: 0 Station:  0.00 PDOP:36 Sat
Tot Stns: 0 #of Stns: Lat N43°36'35.7540" Tot Stns: 0 #of Stns: Lat N43°36'35.7540"
Tot Time: 00:00:00 Time: 00:00:00 Lon: W079°36'39 2340" Tot Time: 00:00:00 Time: 00:00:00 Lon: W079°36'39 2340"
Data File Scale Readings Inversion Mode Data File Scale Readings Inversion Mode
Calibrate Delete Calibration Exit Calibrate Delete Calibration Exit

When completed a dialog to confirm or cancel Calibration will be displayed (Figure be-
low). After accepting next stage of calibration, Removing Carrier Effect Calibration can

Instrument Calibration is Completed.
Press OK to accept or CANCEL this Calibration

Cancel ‘ OK N
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be performed (below Figure on the left). If accepted, then another dialog with instructions
will appear (below Figure on the right).

Removing Carrier Effect Calibration Remaoving Carrier Effect Calibration

Do you want to proceed with Carrier Effect Calibration? Rotate the instrument to Standard Vertical Dipole Mode
press YES to CONTINUE or NO to SKIP this option. and
place at the height equivalent to height from ground that
instrument will operate.

No Yes | OK N

Calibration in the air will be performed and when done a message with instruction to place
the EM38-4 on the carrier will be displayed. Calibration on the carrier will be performed,
and when done confirmation message will be displayed.

Removing Carrier Effect Calibration Calibration Completed

Mount EM38-4 on the carrier. Calibration Completed.
Press OK to continue Press OK to continue
OK OK
i Iy

After beep the above message disappears and program returns to normal operation. All
calibration factors are saved in the field computer memory and will be used in consecutive
program runnings. Unless a new version of the program is loaded the only possibility to
delete (or reset to zero) calibration factors is using option Delete Calibration.

Delete Calibration (Delete Calibration factors)

After tapping Delete Calibration button (or executing this option using keyboard) the
program immediately displays confirmation message (Figure below).

Delete Calibration

Are you sure you want to
remove Calibration factors?
press YES or NO

No Yes

Please confirm by tapping button Yes, or pressing Key Y or Enter (if button Yes is high-
lighted) to delete (reset) calibration factors. After this is done readings displayed by the
instrument console and the logging computer should be similar.

If this option was used by accident please tap button labeled No and all calibration factors will
remain the same.

Exit (exit Monitor mode)

After clicking on the Exit button (or executing this option using keyboard) the program
immediately returns to Main Screen.
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7.2 Stand By Mode

After the data file is created in Monitoring mode the program automatically switches the logging
window to Stand By mode. This windows is similar to Monitor mode however it contains survey
parameters (file name, survey line name, etc.) and different set of options represented by buttons
displayed at the bottom of the screen. The logging window in Stand By mode in initial state (before
any data is recorded) is presented below.

T4 EM32-4 - X
Stand By 80.0/500
Calibration: OFF 40.0/-50.0

O T 000 mS/m 200m
Coil 1 Coil2 Coil 3 Coil4
C[mS/m]: 445 574 654 61.0
Inph [ppd:  9.164 12.835 17717 36.530
Thick [m] Cond1[mS/ml  Cond2 [mS/m]  RMSE lterations
Inversion:  1.03 68.16 142.23 0.90 31
File Parameters Line Parameters Positions: 0
File: 122921A Curr. Line: 200 DGPS @
Tot Lines: 1 Station:  149.00 PDOP: NJA Sat 7
Tot Sins: 0 # of Stns. Lat N43°36'49.8120"
Tot Time: 00:00:00 Time: 00:00:00 Lon: W079°37'40 9800"
GO .
New Line | New Stn. | Comment | Scale Rdgs
(record)
s
Inversion — Lo
Mode Profiles | Correction (More Exit
Control Options)

‘The main portion of the screen is occupied by the plot area which displays profiles (see Figures below,
which shows Stand By mode after some data were collected). Scale for conductivity and Inphase is
labeled at the top and bottom of the plot window. The amplitude scale is divided by three to five
grey grid lines. These grid lines may belong to conductivity or Inphase scale depending on the user
preference (set in Display Options dialog). Assignment of grid lines is indicated by the bold font
labels for the corresponding scale. In the case where the amplitude scale starts with a negative value,
then the grid line corresponding to zero is always plotted as a thicker line.

Readings for conductivity and Inphase for each coil separation are shown in numeric form in a
window below the plot area. Values of readings are labeled for coil separations in columns Coil #1,
Coil #2, Coil#3, Coil #4, and in rows C[mS/m] (Conductivity) and Inph[ppt] ot Inph[mS/m]
(Inphase is selected units). Inversion results (if enabled) are displayed below Conductivity and
Inphase readings. Readings (in numeric form) are updated in Stand By mode approximately 10
times per second. Profiles in the plot area are updated only during Logging mode when data are
actually recorded in the data file.
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.4 EM38-4
Stand By

- X L4 EM3E-4 - X

15.0/250 Stand By 15.0/250

Calibration: OFF 00/-250

i Cd -‘,"_¢N‘+ '{’ *.’.‘-:‘:*:,’»_w'.'v‘

Calibration: OFF 0.0/-25.0 60 mS/m
Coil 1 Coil2 Coil 3 Coil4 Coil 1 Coil2 Coil 3 Coil4
CmS/ml: 7.0 78 73 73 CmS/ml: 7.0 77 77 72
inph [ppt]:  9.164 12.834 17.715 36.530 inph [ppt]:  9.164 12.835 17.716 36.530
Thick1 [m] Cond1[mS/ml  CondZ[mS/ml  RMSE lterations
Inversion:  0.42 36.33 547 359 18
File Parameters Line Parameters File Parameters Line Parameters Positions: 35
File: 122822A Curr. Line: 1 File: 1228228 Curr. Line: 1 DGPS ®
Tot Lines: 1 Station:  284.00 Tot Lines: 1 Station:  284.00 PDOP: NJA Sat 7
Tot Stns: 285 #of Stns: 285 GPS Disabled Tot Stns: 285 #of Stns: 285 Lat N43'36'49.8120"
Tot Time: 00:00:31 Time: 00:00:31 Tot Time: 00:00:35 Time: 00:00:35 Lon: W079°37'40.9800"
GO g GO .
New Line | New Stn. | Comment | Scale Rdgs New Line | New Stn. | Comment | Scale Rdgs
(record) (record)
b s
Inversion Drift Menu Inversion Drift Menu
Mode Profiles | Correction (More Exit Mode Profiles | Correction (More Exit
Control Options) Control Options)

A section of the window at the top of the screen contains one line of text displaying survey and
instrument related parameters. These are: logging mode (Stand By or Logging) and when fiducial
marker is active a label Marker is displayed in this line. Auto Calibration state is indicated by a
label located below profile graph window Calibration: ON (performed and active) or Calibration:
OFF (not used).

File and Survey Line parameters, and GPS information are displayed in three framed boxes at the
bottom of the Stand By window. File Parameters frame displays: name of the data file, total number
of survey lines, total number of stations collected in the file, and total time of surveying. The Line
Parameters frame contains: name of current survey line, current station, number of stations in the
current survey line, and time of surveying current line. In the Stand By mode the station number
will not change. Stations in the EM38-4 program are incremented by station increment value after
each reading is written to the data file.

The third frame is dedicated to showing the GPS status. A number following the label Position
provides the number of GPS positions saved in the current data file. In Stand By mode the num-
ber of positions is not incremented (it is updated only when GPS position is written to the file).
Next two lines in this frame display parameters describing quality of GPS positions. A label DGPS
(Differential Global Positioning System) or RTK# indicates that GPS readings are differentially
corrected in real time, while label AGPS (Autonomous Global Positioning System) indicates lack
of differential correction. On the right side of DGPS (RTK) or AGPS label two green and white
circles alternate. These two circles should alternate colours with the frequency of GPS update rate
(usually 1 second intervals). If the circles do not change colours for long periods of time it means
that the GPS system is not working or that it is not connected to the field computer. The next label
PDOP with a value varying between 0 and 99.9 represents an index called Position Dilution of
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Precision (PDOP). This value is available only when messages both, GGA and GSA are received
from GPS. The last label Sat and following number shows the number of currently tracked satel-
lites. Two bottom lines of the frame give current Latitude and Longitude of the instrument position
(datum WGS1984). Position is updated with frequency of GPS receiver stream.

In case of any problems with instrument connection, battery failure, or accidental instrument Turn
Off a message "No Connection, trying" will be displayed in numeric values window. The message
is highlighted by red background to alert operator as fast as possible. The EM38-4 will try to re-
establish communication and after the problem is corrected the program will start communication
automatically. Alternatively, click on the Exit button or execute this command from a keyboard.
The program window in Logging mode and the alert message is shown below.

ig EM32-4 - b3
Logging Marker 1000.0/50.0
Calibration: OFF -1000.0/0.0
Coil 1 Coil 2 Coil 3 Coil4

C [mS/m]:
Inph[ppy:  3.79 -20.45 -1.55 -18.16

File Parameters Line Parameters

File: 100723E Curr Line: 1

Tot Lines: 1 Station:  46.00

Tot Sins: 47 #ofStns: 47 GPS Disabled

Tot Time: 00:00:09 Time: 00:00:09

Tap or Click on the PAUSE Button or
press any key to pause

Several available field options (in form of command buttons) are listed at the bottom right corner
of the Stand By mode window. They will be described in the following section 6.4.

7.3 Logging Mode

The Logging mode is enabled by clicking on the button labeled GO (record) or pressing the shortcut
key G (or the <ENTER> key if button GO is highlighted) in Stand By mode. After this button
is pressed the list of buttons at bottom of the screen will be replaced by one PAUSE button, label
Stand By will be replaced by label Logging (at the top of the display) and data will be logged in
the mode corresponding to the selected EM38-4 mode in the Survey Setup menu. All labels and
parameters (with the exception of buttons representing Stand By mode options) are the same as in
Stand By mode and they are described in the preceding section 7.2. Screens in Logging mode is
presented below.
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L4 EM3E-4 - X L4 EM3E-4 - X

Logging

Logging

80.0/50.0 80.0/50.0

Calibration: OFF

Calibration: OFF

400/00

THET|
il 1]

0N T 140 mS/m 0.80m 50 BT T 100 mS/m
Coil 1 Coil 2 Coil 3 Coil4 Coil 1 Coil 2 Coil 3 Coil4
C[mS/m]: 46.02 56.11 60.27 63.96 CmS/m]: 46.11 56.11 60.21 64.22
Inph [pptl 9.16 12.83 17.71 36.53 Inph [pptl 9.16 12.83 17.71 36.53
Thick1 Im] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations Thick1 Im] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations
Inversion: .30 7091 82.18 361 13 Inversion: .52 18.22 9228 391 19
File Parameters Line Parameters File Parameters Line Parameters Positions: 99
File: 100723G Curr. Line: 1 File: 100810C Curr. Line: 2.00 RTK8 ®
Tot Lines: 1 Station:  66.00 Tot Lines: 1 Station:  1158.00 PDOP:3.6 Sat 9
Tot Stns: 67 #of Stns: 67 GPS Disabled Tot Stns: 890 #of Stns: 890 Lat N43'36'35.7540"
Tot Time: 00:00:14 Time: 00:00:14 Tot Time: 00:03:17 Time: 00:03:17 Lon: W079°36'39.2340"
L N

Tap or Click on the PAUSE Button or Tap or Click on the PAUSE Button or

press any key to pause press any key to pause

After the screen changes to Logging mode the current station (labeled Station:) is updated according
to the station interval. Similarly, if GPS Input was enabled, total number of GPS positions (label
Positions) in the data file is incremented every time (usually once a second) GPS position is writ-
ten to the file. Profile lines (for channels selected in Display Options window) as well as inversion
cross section (if inversion option is enabled) are updated in corresponding graph windows after each
reading is written to the data file.

In case of any problems with instrument connection, battery failure, or accidental instrument Turn
Off a message "No Communication, trying" will be displayed in numeric values window. The mes-
sage is highlighted by red background to alert operator as fast as possible. The EM38-4 will stop
collecting data and will try to re-establish communication. After the problem is corrected the program
will start communication automatically. Alternatively, click on the Pause button to return to Stand
By mode. The program window in Logging mode and the alert message is shown on previous page.

There is only one option available in the Logging mode - pause logging. After a Pause button is
clicked or Pause key (any key or other Pause Key selected in Logger Setup window) is pressed the
recording is stopped and the Logging mode returns to the Stand By mode. In Stand By mode the
EM38-4 data will be displayed with the update rate approximately 10 readings per second, however
data will not be saved in the log file and profiles will be not updated.

Exiting from the logging session and access to various field options are available only from the log-
ging window in Stand By mode.
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7.4 Stand By Mode Field Options

Several field options are available while the Logging window is in the Stand By mode. Options can
be accessed directly from command buttons. Command buttons can be used by clicking on the
desired button, or from the keyboard by pressing one of the shortcut keys (underlined characters on
button labels) or by navigating using <TAB> key (sets button as a default button - default button is
highlighted) and pressing <ENTER> key. Some options are accessible from a pop up menu that is
activated by a button labeled "Menu (More Options)", see Figure below (display in landscape mode).

L4 EM38-4
Stand By 80.0/500
GO (record) Inversion Mode
Auto Calibration
Remove Calibration
Drift Reminder Time
Calibration: OFF Hide Menu 40.0/-50.0
_ New Line Profiles
New Sin_ Drift Correction
0N S 200 mS/m 200 m Control
Coil 1 Cail 2 Cail 3 Coil 4
C[mS/m]: 444 573 66.3 613
Inph[ppt:  9.164 12.835 17.716 36.530
Menu
Comment .
Thick1 fml Condl ImSfml  Cond2imS/iml  RMSE fterations (More Options)
Inversion:  0.98 57.32 141.94 0.93 26
File Parameters Line Parameters Positions: 0
File: 122922A Curr. Line: 2.00 DGPS & B
Tot Lines: 1 Station:  149.00 PDOP: NJA Sat 7 Scale Rdgs Exit
Tot Stns: 0 #of Stns: Lat N43'36'49.8120"
Tot Time: 00:00:00 Time 00:00:00 Lon: W079°37'40.9800"

GO (log data) (start data logging)
Click on the GO button, or while using the keyboard press shortcut key <G> or if the
button is a default button (highlighted) press <ENTER>. The logging window in Stand By
mode will change to Logging mode and logging data starts immediately.

New Line (New Survey Line)
The New Survey Line dialog is displayed (see Figure below). Selecting this option allows
the operator to enter a new survey line number (name) and associated line parameters (Line
Increment, Line Sequence, Direction, Start Station, and Station Increment). The new line

3¢ emze-4 - X
Stand By 80.0/50.0

GO (record Inyersion Mode

- Current Line: 2.00 i
BB EAT ——Survey Line Parameters——

New Line: 3.00

Stations Parameters Line Increment:  [1.00
Dnit Correction
0 Start Station:  [474.000 Line Sequence: lm Control

LastStation: ~ 474.000 B

Coil 1 : 3 5 5
CmS/ml: 449 Station Incr.:  -1.000 Line Direction: South M e
Inph [ppt):  9.164
Menu
Thick1 fm (More Options)
Inversion: 147 Cancel OK %
File Parameters Line Parameters Positions: 42
File: 1229228 Curr. Line: 200 DGPS & B
Tot Lines: 1 Station:  474.00 PDOP: NJA Sat 7 Scale Rdgs Exit
Tot Sins: 326 #ofStns: 326 Lat N43736'49.8120"
Tot Time: 00:00:41 Time 00:00:41 Lon: W079°37'40.9800"
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New Stn.

number and associated parameters are prompted by the program based on parameters
specified in the Survey Setup dialog.

At the top of the dialog the last survey line name and the last logged station are displayed.
Default name for the new line is given based on the Line Increment parameter. The default
Start Station, direction of the Station Increment, and Direction are determined based on
Sequence selection. All these parameters can be overwritten by the user as described in the
Survey Setup menu description (chapter 2).

After all the parameters in the New Line dialog are updated click on the button OK or
press ENTER key to accept the displayed settings. The program will return to the Logging
window in Stand By mode. Survey line name (Curr. Line) name and current station (Sta-
tion) value will be updated and profile curves plot for former survey line will disappear.
To return to Stand By mode and current survey line settings (state before this dialog was
selected) click on the Cancel (X) button or press Esc key.

(New Station)

Selecting this option allows the operator to enter a new station number (within the same
survey line). The New Station dialog is displayed (see Figure below on the left).

Current survey line, Start and Current station are displayed at the top of the dialog. The
New Station can be entered in the provided edit box labeled New Station.

Click on the button OK or press ENTER key to accept the new value. The program will
return to the Logging window in Stand By mode. Current station (Station:) value will be
updated and after data logging is activated the profile curves will have a small gap (two
pixels) showing the new station entry (see Figure below on the right).

3¢ Em3e
Stand By

- * 4 EM3E4 - X

10,0500 Logging 10.0/500

Calibration: OFF

50/-250

5.0/-250 Calibration: OFF

Current Line: 2.00

Start Station: 149.000

0 Current Station:  -102.000 0 I OO 50 mS/m
Coil 1 Cail 1 Cail 2 Coil 3 Coil4
CImS/ml. 69 . C[mS/m: 69 77 76 6.9
mphippt 9164 |  New Station: 0 Inph [ppt: 9,164 12835 17.716 36.530
Thick1 Cancel | OK N | lterations Thick1 [m] Cond1[mS/ml  Cond2[mS/ml  RMSE terations
Inversion: 0,47 12 Inversion .32 38.71 9.97 322 17
File Parameters Line Parameters Positions: 50 File Parameters Line Parameters Positions: 52
File: 122822G Curr. Line: 2.00 DGPS @& File: 122822G Curr. Line: 2.00 DGPS 9
Tot Lines: 2 Station:  -102.00 PDOP: NfJA Sat 7 Tot Lines: 2 Station:  -20.00 PDOP: NJA Sat 7
Tot Stns: 402 #ofStns: 252 Lat N43'36'49.8120" Tot Stns: 423 #ofStns: 273 Lat N43'36'49.8120"
Tot Time: 00.00:50 Time: _ 00:00:31 Lon: W079'37'40.9300" Tot Time: 00:0052 Time:  00:00:34 Lon: W079°37'40.9800"
go New Line | New Sitn. | Comment | Scale Rdgs
(record) PAUSE
Inversion Dot Menu
Mode Erofiles | Correction |  (More Exit Tap or Click on the PAUSE Button or
Control Options)
press any key to pause
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To return to Stand By mode and current survey line settings (state before this dialog was
selected) click on the Cancel (X) button or press Esc key, the dialog window will disappear
and measurements can be continued.

Comment (Field Comment)

Selecting this option allows the operator to enter a comment at any point of the survey.
A maximum of 24 characters can be entered as a comment. The Enter Comment dialog
is displayed.

|Stake #24 West

Maximum 24 characters

Cancel OK

s

Click on the button OK or press ENTER key to accept the comment entered in a text box
of the dialog. The text of the comment is saved in the file with a corresponding time stamp
and the program will return to the Logging window in Stand By mode.

To ignore an entry and return to Stand By mode click on the Cancel (X) button or press
Esc key, the dialog window will disappear and measurements can be continued.

Scale Rdgs (New Scale for Profile Plot)

Selecting Scale Readings option allows the operator to enter new scale parameters for the
profile plot for each component, conductivity and Inphase.

The Enter Scale dialog will be displayed (Figure below on the left). It contains four text
boxes for Minimum and Maximum values of a new scale for profile plot of conductivity

e

"Lq EM38-4

100.0/50.0 Stand By 80.0/500

Calibration: OFF

Calibration: OFF

40.0/-500

Readings Scale

r Conductivity [mS/m]
Minimum: |40
Maximum: (80|
0 “Inphase [ppf——— N OSSN 160 mS/m
Coil1 Mini . -50.0 Coil1 Coil 2 Coil 3 Coil4
C[mS/m]. 452 inimum: C[mS/m]: 448 57.7 66.0 61.3
Inph [pptl: 9164 Maximum: |50.0 Inph [pptl: 9164 12.835 17.717 36.530
Thick1 Iy lterations Thick1 m] Cond1 ImS/ml Cond2mS/ml  RMSE lterations
Inversion: 147 17 Inversion: () 82 63.31 13248 098 31
— | Cancel oK Iy
File Parameter fions: 38 File Parameters Line Parameters Positions: 38
File: 122822| s @ File: 122822| Curr. Line: 200 DGPS @
Tot Lines: 1 Station; 43900 PDUP: NfA Sat 7 Tot Lines: 1 Station:  439.00 PDOP: NJA Sat 7
Tot Stns: 291 #ofSts: 291 Lat N43'36'49.8120" Tot Stns: 291 #ofStns: Lat N43'36'49.8120"
Tot Time: 00:00:36 Time: 00:00:36 Lon: W079°37'40.9800" Tot Time: 00:00:36 Time: 00:00:36 Lon: W079°37'40.9800"
GO . GO .
New Line | New Stn. | Comment | Scale Rdgs New Line | New Stn. | Comment | Scale Rdgs
(record) (record
Inversion Dot Menu Inversion Dot Menu
Mode Profiles | Correction (More Exit Mode Profiles | Correction (More Exit
Control Options) Control Options)
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and Inphase. Current settings (minimum and maximum values) for the scale are displayed
in the bottom right and top right corners of the plot area (Conductivity/Inphase). Values
displayed in bold indicate the scale that is associated with grey grid lines.After minimum
and maximum values are specified click on the button OK or press ENTER key to accept
new values and the profile plot area will be redrawn (see Figure above on the right).

To ignore an entry and return to Stand By mode tap the Cancel (X) button or press Esc
key, the dialog window will disappear and measurements can be continued.

Inversion Mode

The Inversion Setup dialog will be displayed (Figure below, on the left). Parameters are
described in detail in previous chapter 6. The main difference is that in Stand By mode (as
well as in Monitoring mode) section labeled Inversion Settings is disabled. Three parameters
in this section: Inversion (inversion status), EM38-4 Height and Averaging, are fixed after
Logging session starts. They can be modified only when the program is in Main Screen
mode (before Logging session).

- x .4 EM33-4 - X
Stand By 80.0/500 Stand By 80.0/500
rInversion Settings Calibration: OFF 400/-500
Inversion: IEnabIed j | | | |
EM38-4 Height [030 m Averaging: |10 - | J | |
I~ Enable Previous Data Mode “Inversion Display Range In, \JMJLM-LJH-JA [ l"h NI J“'"Ll ft "u 3 ]
“Dept "y VT TN Y YT
- Constrained Inversion Parameters Min (fixed) [0.00 m
™ Enable Constrained Mode 0 200 mS/m 1.60m
Max: 1.60 Coil 1 Coil 2 Coil 3 Coil4
Thickness: « (0.40 m ClmS/iml: 447 58.0 663 61.3
. inph [ppt]:  9.164 12.834 17.714 36.530
Cond.#1: ¢ [2000 mS/m  Conductivity [mS/m]
Min: 0.0 Thick1 Iml Cond1imS/ml  Cond2ImS/ml  RMSE Iterations
Cond.#2: ¢ [100.00 mS/m inversion: (.75 55.89 12021 111 19
Max: 200.0
Select one of above parameters File Parameters Line Parameters Positions: 76
File: 122822| Curr. Line: 2.00 DGPS @&
Tot Lines: 1 Station:  737.00 PDOP: NJA Sat 7
Tot Stns: 589 #of Stns: Lat N43'36'49.8120"
Cancel oK Tot Time: 0001:14 Time:  00:01:14 Lon: WD79'3740.9800"
GO . GO .
New Line | New Stn. | Comment | Scale Rdgs New Line | New Stn. | Comment | Scale Rdgs
(record) (record)
Inversion D L= Inversion (Bl L=
Mode Profiles | Correction (More Exit Mode Profiles | Correction (More Exit
Control Options) b Control Options)

The option Enable Previous Data Mode is now enabled, it was disabled while the dialog
was displayed in the Main Screen mode. When enabled this option uses current as well
as previous data during inversion calculations. Example with modified scale for Inversion
conductivity results is displayed in Figure above, on the right.

Profiles (new options for profile plot display)

After the Profiles button was clicked or executed from the keyboard the Display Options
dialog window appears on the screen. This dialog allows you to enable and disable the dis-
play of each channel (component and coil) profile, specify color and thickness of profiles.
The dialog is presented below (Figure on the left).
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38 EM3z-4
Stand By 80.0/500

L4 EM32-4
Stand By

80.0/500

Component Coils Visible Color (tap to change) Thickness
—_— |4 pixels
- |2 pixels
I |4 pixels
| |2 pixels
- |4 pixels

Conductivity Coil #1 ~
Coil #1

<1

Inphase

=l

Conductivity Coil #2
Coil #2

<l

Inphase

=l

Conductivity Coil #3

[ I I I I

Calibration: OFF

il
il |

1) 200 mS/m 1.60 m
il v i Coil 1 Coil 2 Coil 3 Coil 4
Inphase Coil #3 |2 pixels S 4n1 s e 0g
. . - Inph [ppt]:
Conductivity Coil #4 # ———————— |4 pixels nph [ppt:  9.164 12.834 17.716 36.530
Inphase Coil #4 p% \—I |2 pixels ThickT fm1 Condl (mS/ml ~ Cond2[mS/ml  RMSE fterations
Inversion: (.84 52.75 13149 1.02 31
Display Grid Lines for Conducﬁvity j‘ Cancel File Parameters Line Parameters Positions: 76
File: 1228221 Curr. Line: 2.00 DGPS 9
Grid Li light be displ d fo Tot Lines: 1 Station:  737.00 PDOP: N/JA Sat 7
” |nats.( ) camE el E=sli OK Tot Stns: 589 #ofStns Lat N43°36'49.8120"
Conductivity or Inphase profile scale Tot Time: 000114 Time: 000114 Lon: W079°3740.9800"
GO . GO .
New Line | New Stn. | Comment | Scale Rdgs New Line | New Stn. | Comment | Scale Rdgs
(record) (record)
Inversion Dot Menu Inversion Dot Menu
Mode Profiles | Correction (More Exit Mode Profiles | Correction (More Exit
Control Options) [ Control Options)

Please refer to chapter 5 where this dialog and its parameters are described in detail.
Click on the button OK or press ENTER key to accept updated display parameters. The
dialog will disappear and profile plot area will be redrawn in Stand By mode.

To return to Stand By mode and current display options (state before this dialog was se-
lected) click on the Cancel (X) button or press Esc key, the dialog window will disappear.

Drift Correction Control

An option named Drift Correction Control was introduced to enable automatic correction
of possible drift by the DAT38-4 data processing program. In order to provide data for this
procedure a record of the EM38-4 response is required in the selected location (Standard
Drift Control Point) from time to time during the survey.

The Standard Drift Control Point can be selected anywhere within or in vicinity of an
investigated site, far from any visible on ground as well as possible buried metallic objects,
or electrical sources of interferences. The location should be convenient and easy to access
since the operator will need to return to this spot few times during the survey. While taking
measurements at the Drift Control Position following points are very important:

1) the EM38-4 is placed in the exactly same location (any type of a stand or clear marking
would be useful),

2) the EM38-4 has the exactly same orientation (it points to the same direction every time),
3) the EM38-4 is placed at the exactly same height over the ground.

4} the operator is at the same position to avoid any possible differences caused by logging
computer placement or other sources of interferences.

EM38-4 Data Logging System (DAS70-win)
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"4 EM38-4 - X

Logging

Selection of time intervals for Drift Correction Control measurements is less critical than
all activities associated with preserving the same location of the instrument. It depends on
the system, earlier observed drift (if any), size of the surveyed site, and changes in ambi-
ent temperature. In any case, interval for the "Drift" measurements does not have to be
constant. Important is that the first Drift Control measurement is performed at the start or
shortly after the start of survey, while the last one may but it does not have to be performed
exactly at the end of survey.

A parameter named Reminder Time is provided (Survey Setup dialog and in pop up menu).
Described in Chapter 2 as well as in this section below. This option is just a reminder, it
does not affect data, a label "Time for Drift Check” displayed on orange background (see
below, Figure on the left) is provided to remind the operator that elapsed time from the
last Drift Control procedure exceeded selected time interval. If not needed Reminder Time
feature can be easily switched off by selecting the "Never" item.

Confirm Drift Control Procedure X

80.0/50.0

Position EM38-4 in Standard Drift Control Position.

Tap OK to Start Procedure or CANCEL to stop

Calibration: OFF

TIME FOR DRIFT CHECK OK I}

40.0/-50.0

T
o 240 mS/m 220m ] 240 mS/m 220m
Coil 1 Coil 2 Coil 3 Coil 4 Coil 1 Coil 2 Coil 3 Coil 4
Clms/ml: 449 576 66.1 61.0 C[mS/m]: 450 581 66.3 613
Inph [pp:  9.164 12.835 17.714 36.530 Inph[ppl:  9.164 12835 17.715 36.530
Thick [m] Cond1[mS/m]  Cond2[mSjm]  RMSE lterations Thick1 [m] Condl1[mS/ml  Cond2[mS/ml  RMSE lterations
Inversion: .55 52.82 116.38 0.88 16 Inversion:  1.47 56.62 185.06 0.86 21
File Parameters Line Parameters Positions: 48 File Parameters Line P: Positions: 57
File: 122823A Curr. Line: 2.00 DGPS & File: 122823A Curr. Line: 2.00 DGPS 9
Tot Lines: 1 Station:  529.00 PDOP: NfJA Sat 7 Tot Lines: 1 Station:  596.00 PDOP: NJA Sat 7
Tot Stns: 381 #ofStns: 381 Lat N43°36'49.8120" Tot Stns: 448 #0ofSins: 448 Lat N43736'49.8120"
Tot Time: 00:00:48 Time:  00:00:48 Lon: W079'37'40.9800" Tot Time: 00:00.57 Time: 00:00:57 Lon: W079°37'40.9800"
— New Line | New Stn. | Comment | Scale Rdgs
PAUSE s (record) = = = hdg
Inversion — e
Tap or Click on the PAUSE Button or Mode Erofiles | Correction| (More Exit
Control Options)
press any key to pause

After the Drift Correction Control button is tapped a dialog labeled Confirm Drift Con-
trol Procedure appears (see above, the Figure on the right). In case the button was tapped
or pressed accidentally then just tap on the Cancel button and the EM38-4 program will
return to Stand By mode operation. Otherwise, position the instrument as described above
and tap the OK button to start the Drift Control procedure.

After the OK button was tapped or clicked the confirmation dialog disappears and a mes-
sage indicating progress of the Drift Data Collection is displayed under the plot section of
the screen (Figure below, on the left). The procedure takes about 10 seconds and a dialog
confirming end of the procedure is displayed (see Figure below, on the right). After the OK
button is pressed the EM38-4 program will record calculated drift correction readings in
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"4 EM33-4 =

Stand By

80.0/50.0

Calibration: OFF

TIME FOR DRIFT CHECK

40.0/-50.0

Drift Procedure - DONE X

Drift Collection Completed.

Tap OK to Accept or Cancel to Discard

Cancel

0 240 mSjm 220m O T 040 mS/m 220m
Drift Data Collection: 35 of 100 Drift Data Collection: 100 of 100
C[mS/m]: 46.1 56.1 60.2 A C[mS/m]: 46.3 56.2 60.2 :
Inph [pp- 9164 12.835 17.716 36.530 Inph [ppl- 9164 12834 17.716 36.530
b
Thick1 [m] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations Thick1 m] Cond1 [mS/ml  Cond2[mS/ml  RMSE lterations
Inversion:  N/A NIA N/A N/A NiA Inversion:  N/A NIA NiA N/A N/A
File Parameters Line Parameters Positions: 57 File Parameters Line Parameters Positions: 57
File: 122823A Curr. Line: 2.00 DGPS & File: 122823A Curr. Line: 2.00 DGPS &
Tot Lines: 1 Station:  596.00 PDOP: NJA Sat 7 Tot Lines: 1 Station:  596.00 PDOP: NJA Sat 7
Tot Stns: 448 #ofStns: 448 Lat N43°36'49.8120" Tot Stns: 448 #ofStns: 448 Lat N43°36'49.8120"
Tot Time: 00:00:57 Time: 00:00:57 Lon: W079°37'40.9800" Tot Time: 00:00:57 Time: 00:00:57 Lon: W079°37'40.9800"
GO . GO :
New Line | New Stn. | Comment | Scale Rdgs New Line | New Stn. | Comment | Scale Rdgs
(record) (record)
Inversion Drift Menu Inversion Drift Menu
Mode Profiles | Correction (More Exit Mode Profiles | Correction (More Exit
Control Options) Control Options)

the data file. Parameters recorded during the Drift Correction Control procedure can be
used later while processing data file in the DAT38-4 program.

Auto Calibration (automatic calibration of EM38-4)

This option allows you to calibrate EM38-4 using automatic method. It is exactly the same
procedure as used in the Monitoring mode where it is started by the Calibrate button. Here,
in the Stand By it is selected from a pop up menu that appears after a button labelled Menu
(More Options) is tapped (see Figure below).

.4 EM38-4 -

Stand By 80.0/50.0
= GO (record) Inversion Mode
Auto Calibration
Remove Calibration
Drift Reminder Time
Calibration: OFF Hide Menu 40.0/-500
New Line Profiles
New Stn. Drift Correction
O T T 200 mS/m 200m Control
Cail1 Coil 2 Coil 3 Coil 4
C[mS/m]: 449 574 65.8 61.3
Inph[ppt:  9.164 12834 17.715 36.530
Menu
Comment -
Thick1 fm Condl [mSfml  Cond2imS/iml  RMSE fterations (More Options)
Inversion: 122 60.19 162.9 083 21
File Parameters Line Parameters Paositions: 0
File: 122922A Curr. Line: 200 DGPS @&
Tot Lines: 1 Station:  149.00 PDOP: NfA Sat 7 Scale Rdgs Exit
Tot Stns: 0 # of Stns: Lat N43736'49.8120"
Tot Time: 00:00:00 Time! 00:00:00 Lon: W079°37'40.9800"
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After the Auto Calibration item is selected in the pop up menu the Calibration dialog
appears on the screen. This dialog allows you to proceed (Yes) or exit (No) the procedure
in case the option was selected accidentally. The dialog is presented below.

Calibration

Place EM38-4 on Monopod
in Vertical Dipole Mode
and press OK when ready

Cancel OK

Calibration procedure is the same as described in chapter 7.1 (Monitoring Mode). Please
refer to above section of the manual and follow all prompts that appear on the display.
Calibration factors will be written to the data file and displayed readings will be adjusted
immediately after the Calibration procedure is completed.

Remove Calibration (remove existing calibration factors)

The Remove Calibration is the same procedure as used in the Monitoring mode where it is
labelled Delete Calibration and started by the Del. Calibr. button. Here, in the Stand By it
is selected from a pop up menu that appears after a button labelled Menu (More Options)
is tapped (see Figure below).

.4 EM38-4
Stand By 80.0/50.0
; GO (record) Inyersion Mode
Auto Calibration
Remove Calibration s
Drift Reminder Time
Calibration: OFF Hide Menu 40.0/-500
New Line Profiles
New Stn. Dnit Correction
O T O 200 mS/m 200m Control
Cail1 Coil 2 Coil 3 Coil 4
C[mS/m]: 449 578 65.8 61.0
Inph[ppt:  9.164 12835 17717 36.530
Menu
Comment -
Thick1 fml CondlImSfml  Cond2imS/iml  RMSE fterations (More Options)
Inversion:  1.50 68.62 183.27 093 22
File Parameters Line Parameters Positions: 0
File: 1229224 Curr. Line: 200 DGPS &
Tot Lines: 1 Station:  149.00 PDOP: NJA Sat 7 Scale Rdgs Exit
Tot Stns: 0 # of Stns: Lat N43736'49.8120"
Tot Time: 00:00:00 Time 00:00:00 Lon: W079°37'40.9800"

After the Remove Calibration item is selected in the pop up menu the following confirma-
tion message appears on the screen:

Delete Calibration

Are you sure you want to
remove Calibration factors?
press YES or NO

No Yes
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Please confirm by clicking on the button Yes, or pressing Key Y or Enter (if button Yes is
highlighted) to delete (reset) calibration factors. After this is done readings displayed by
the instrument console and Allegro should be similar.

If this option was used by accident please tap button labeled No and all calibration factors
will remain the same.

Drift Reminder Time

The Drift Reminder Time is the same parameter that is available in the Survey Setup dialog
(Chapter 2). Here its value can be adjusted during data logging session.

A dialog can be accessed from pop up dialog that appears after the Menu (More Options)
button is tapped (see Figure below, on the left).

4 EM38-4 = X 3 emag4 - x

Stand By 80.0/500 Stand By 80.0/500
Auto Calibration

A hanrr. Remove Calibration

AR U A » "
Drift Reminder Time Iy

) =T SR =
Hide Menu

Calibration: OFF 40.0/-500 Calibration: OFF

|I I | I | " | | I " " | I " Reminder Time:
[ 240 mS/m 220m
Coil1 Coil 2 Coil 3 Coil4 Col 30 min
C[mS/m]: 452 575 66.3 61.0 Cms/m]. 447
Inph [pptl:  9.164 12.835 17.714 36.530 Inph [ppt]:  9.164 Cancel
1 hour
1.5 hour
Thick1 [m] Cond1[mS/ml  Cond2[mS/ml  RMSE lterations Thick1 [m[ CondTImsiml CTq lterations
Inversion: 063 62.02 121.45 093 17 Inversion: .82 5217 132 hours 04 31
Il‘ICVEI
File Parameters Line Parameters Positions: 57 File Parameters Line Parameters Positions: 57
File: 122823A Curr. Line: 2.00 DGPS © File: 122823A Curr. Line: 2.00 DGPS ®
Tot Lines: 1 Station:  596.00 PDOP: NJA Sat 7 Tot Lines: 1 Station:  596.00 PDOP: N/JA Sat 7
Tot Stns: 448 #of Stns: Lat N43°36'49.8120" Tot Stns: 448 #of Stns: Lat N43°36'49.5120"
Tot Time: 00:00:57 Time 00:00:57 Lon: W079°37'40.9800" Tot Time: 00.00:57 Time 00:00:57 Lon: W079°37'40.9800"
GO . GO .
New Line | New Stn. | Comment | Scale Rdgs New Line | New Stn. | Comment | Scale Rdgs
(record) (record)
Inversion Drift Menu Inversion Drift Menu
Mode Profiles | Correction (More Exit Mode Profiles | Correction (More Exit
Control Options) Control Options)

After the Drift Reminder Time item is selected in the pop up menu the Drift Correction
Reminder Time dialog appears on the screen. The dialog is presented in the Figure above,
on the right.

This parameter acts as a reminder for operator about measurement at drift control location,
it does not affect data collection. It is up to operator to decide when to use procedure (if
it is used at all).

Clicking on the down arrow next to the text box labeled Reminder Time opens a drop-down
box showing available settings: 15 minutes, 30 minutes, 45 minutes, 1 hour, 1.5 hour, 2
hours, and Never (program default is Never).

Reminder Time interval is counted from the previously performed Drift Procedure, and
when the selected interval is exceeded the info labelled "Time for Drift Check" (on orange

background) reminding about the procedure will be displayed (see one of Figures presented
two or three pages above).
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Exit (exit data logging)
During data collection (in Stand By mode) a confirmation message will be displayed (there
is no such message if Exit is performed in Monitoring mode) before program exits logging

window.

3 Emag-a - b
Stand By 80.0/500
Exit Logging

Confirm Exit
No Yes [
inph[pp:  9.164 12.835 17.716 36.530
Thick1 [m] Condl [mS/ml  Cond2 [mS/m] RMSE lterations
Inversion:  0.93 52.35 136.07 0.89 28
File Parameters Line Parameters Positions: 96
File: 122823A Curr. Line: 2.00 DGPS @
Tot Lines: 1 Station:  901.00 PDOP: N/JA Sat 7
Tot Stns: 753 # of Stns. Lat N43°36'49.8120"
Tot Time: 00:01:35 Time: 00:01:35 Lon: W079°37'40.9800"
GO .
New Line | New Stn. | Comment | Scale Rdgs
(record)
Inversion Drift Menu
Mode Profiles | Correction (More Exit
Control Options)

After above message is confirmed the program stops logging, closes data file and returns
to Main Screen.
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Appendix A

A.1 Description of Data File in EM38-4 Format

Each record contains 48 characters, including line feed at the end of each record.

Header of the file (contains two records starting with characters E and H)
1234567 890N BWE 689000 BNUB5%TBYNNDHND BT BB L KT8

[Em38 - 4 W1 06| smelpeurINIMININ[IP[INIVJIA] | Edension of e Nome f Longer han 9 charocters 19 characters) | |CT]10)
|H| File Name (9 characters) | Update Rate [Hz] | EM38-4 Height [m] | I\ | AV | |]U|

EM38-4 - identification of program file

W100 - version number (1.06)

Survey Type - GPS (if GPS Input Enabled) or GRD (grid)

uT - unit type (0 = meters, 1 = feet)

IM - Survey mode (0 = Auto, fixed)

IP - Selected Inphase units (0 = ppt, 1 = mS/m)

v - Inversion (0= disabled, 2= enabled, 1= not used in this version)

IA - Inversion averaging index (0=1,1=5,2 =10, 3 = 15, 4 = 20)

AV - Number of samples for Inversion Averaging (same as above)

CT - type of logging computer ( =1 fixed)

IN - notused (0 - fixed)

CT - type of logging computer (=1 fixed)

File Name - file name, first 9 characters (total max. 28 characters)

Extension of File Name -  continuation of file name (up to 19 characters)

Update Rate - Auto Mode, number of readings per second

EM38-4 Height -  Height of EM38-4 above ground (for inversion IV=2)

10 - Line Feed character

Header at the start of survey line (four records starting with L, B, A, Z)
123456 7 8 9001012131156 1809000234 52%7 B0 284537 B9000484854H40H8

| L | Line Name | | |1U|
|B | Start Station (Format 11.2) | |1U|
|A|Dir| | Station Increment (Format 11.2) | |1U|
[Z[pDMMYY Y Y] [HH : MM : S §] |
|O|1 | Calibration for Q/P Coil 0.50m | | Former Cal. for /P Coil 0.50m | |1U|
|O| 2 | Calibration for Q/P Coil 0.75m | | Former Cal. for Q/P Coil 0.75m | |1U|
... and similar records starting with O (from O1 to OS, total 28 records), described below
|O|S| Cal.Carrier Air I/P Coil 0.88m | | Cal.Carrier Vehicle I/P Coil 0.88m | |1U|

Line Name - Line Name, maximum 8 characters

Start Station-  Start Station for the Line, format F11.2

Dir - Direction of the Line (E, W, N, or S)

Station Inc. -  Station Increment, format F11.3

Date - Date when Line was created, format DD-MM-YYYY

Time - Real Time when Line was created, format HH:MM:SS

each Line header (4 records L, B, A, Z) is followed by 28 records starting with O (from
O1 to OS) associated with the latest calibration that are described below:
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01
02
03
04
05
06
o7
08
09
OA
OB
oC
OD
OE
OF
0G
OH
Ol
oJ
OK
OL
oM
ON
00
0
0Q
OR
oS
10

Calibration factor - conductivity 0.50 m coils (current and former)
Calibration factor - conductivity 0.75 m coils (current and former)
Calibration factor - conductivity 1.00 m coils (current and former)
Calibration factor - conductivity 0.88 m coils (current and former)
Calibration factor - Inphase 0.50 m, (current and former)

Calibration factor - Inphase 0.75 m, (current and former)

Calibration factor - Inphase 1.00 m, (current and former)

Calibration factor - Inphase 0.88 m, (current and former)

Calibration factor - Inphase 0.50 m, (current and former, H mode)
Calibration factor - Inphase 0.75 m, (current and former, H mode)
Calibration factor - Inphase 1.00 m, (current and former, H mode)
Calibration factor - Inphase 0.88 m, (current and former, H mode)
Carrier Calibration factor - conductivity 0.50 m coils (current and former)
Carrier Calibration factor - conductivity 0.75 m coils (current and former)
Carrier Calibration factor - conductivity 1.00 m coils (current and former)
Carrier Calibration factor - conductivity 0.88 m coils (current and former)
Carrier Calibration factor - Inphase 0.50 m coils (current and former)
Carrier Calibration factor - Inphase 0.75 m coils (current and former)
Carrier Calibration factor - Inphase 1.00 m coils (current and former)
Carrier Calibration factor - Inphase 0.88 m coils (current and former)
Carrier Calibration value - conductivity 0.50 m coils (in air, at vehicle, not)
Carrier Calibration value - conductivity 0.75 m coils (in air, at vehicle)
Carrier Calibration value - conductivity 1.00 m coils (in air, at vehicle)
Carrier Calibration value - conductivity 0.88 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 0.50 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 0.75 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 1.00 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 0.88 m coils (in air, at vehicle)

Line Feed character (ends each above record)

(more detailed information about Calibration factors is provided below, under the
Calibration subtitle).

Timer Relation

12345 6 7 8 90010 1213151061718 192202 8242512 27 2129303323843 3637 BI0NL848548448

|*| Computer Time (Format HH:MM:SS.sss) |

|Time Stamp in ms (up fo 10 digits) |10|

Indicates relation between computer clock and the program timer. This record links
timer in milliseconds and computer time (local time) in format HH:MM:SS.sss. This
record is written to the file each time a new new line is entered.

Reading

1234567 8910012 WHBI8T 8190028005200 81209303 3238383 337 8394044848485 464048

[T o] 1h11] 20 21[3n 31 [ah 41 [5h 51 [eh el |70 71 [ ah el | 9n o1 Jionvor | vannafion i) 1an1al v shsn18 il [Time Stamp in ms (up to 10 digits) 0]

T

Gn

indicator T, t, or 2

T - first reading at the EM38-4 (default for Auto mode)
information byte, one character parameter,

the ASCII number of this character indicates following:
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Bit

— N W A~ 03N

1h
11
2h
21
3h
31
4h
4]
5h
51
6h
6l
7h
71
8h
8l
9h
91
10h
101
11h
111
12h
121
13h
131
14h
141
15h
151
16h
16l
17b

Decimal
128
64
32

—_
[}

o A~ o

Time Stamp -

10

Value and Meaning
not used
not used
not used
not used
not used

O O O O OO

ot used
Marker =1 1o marker
=0 trigger pressed
0 not used

higher byte of the 2’s complement Hex number of Channel 1
lower byte of Channel 1

higher byte of the 2’s complement Hex number of Channel 2
lower byte of Channel 2

higher byte of the 2’s complement Hex number of Channel 3
lower byte of Channel 3

higher byte of the 2’s complement Hex number of Channel 4
lower byte of Channel 4

higher byte of the 2’s complement Hex number of Channel 5
lower byte of Channel 5

higher byte of the 2’s complement Hex number of Channel 6
lower byte of Channel 6

higher byte of the 2’s complement Hex number of Channel 7
lower byte of Channel 7

higher byte of the 2’s complement Hex number of Channel 8
lower byte of Channel 8

higher byte of the 2’s complement Hex number of Channel 9
lower byte of Channel 9

higher byte of the 2’s complement Hex number of Channel 10
lower byte of Channel 10

higher byte of the 2’s complement Hex number of Channel 11
lower byte of Channel 11

higher byte of the 2’s complement Hex number of Channel 12
lower byte of Channel 12

higher byte of the 2’s complement Hex number of Channel 13
lower byte of Channel 13

higher byte of the 2’s complement Hex number of Channel 14
lower byte of Channel 14

higher byte of the 2’s complement Hex number of Channel 15
lower byte of Channel 15

higher byte of the 2’s complement Hex number of Channel 16
lower byte of Channel 16

one byte (one character) Channel 17

time in ms from the Windows start (resets every 49.7 days).

The time in milliseconds can be linked with the computer local time

by using Times in line started by * (see Timer Relation).
Line Feed character
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Channel Information

Channel 1 - Conductivity for coil separation 1.00 m
Channel 2 - Inphase for coil separation 1.00 m
Channel 3 - Conductivity for coil separation 0.88 m
Channel 4 -  Inphase for coil separation .88 m
Channel 5 - Conductivity for coil separation 0.50 m
Channel 6 - Inphase for coil separation .50 m
Channel 7 - Conductivity for coil separation 0.75 m
Channel 8 - Inphase for coil separation 0.75 m
Channel 9 - Not used

Channel 10 - Not used

Channel 11 - Not used
Channel 12 - Not used
Channel 13 - Real Time Inversion: Thickness of the first layer (optional)

Channel 14 - Real Time Inversion: Conductivity of the first layer (optional)
Channel 15 - Real Time Inversion: Conductivity of the second layer (optional)
Channel 16 - Real Time Inversion: RMSE value (optional)

Channel 17 - Real Time Inversion: Number of iterations (optional)

Conductivity Conversion
Use Channels 1, 3, 5, and 7 according to following formulas to obtain Conductivity read-
ings in mS/m.

Reading (Conductivity 0.50 m) = (Channel_5x5/1024-160)x8 + O1-OD
Reading (Conductivity 0.75 m) = (Channel_7x5/1024-160)x8 + O2 - OE
Reading (Conductivity 0.88 m) = (Channel_3 x5 /1024 -160)x 8 + O4- OG
Reading (Conductivity 1.00 m) = (Channel_1x5/1024-160)x8 + O3 - OF

If Calibration is not to be included then O5 to O8 and OH to OK can be omitted.
Inphase Conversion
- there are four possible scenarios depending on Inphase units used during data collection
(see parameter IP in file header) and Inphase units needed after conversion

Use Channels 6, 8, 4, and 2 according to following formulas:

when Inphase units ppt were used during data collection (parameter IP=0)

to obtain Inphase readings in ppt.

Reading (I/P 0.50 m) = (Channel_6 x5 /1024 - 160) x 8 x0.00716 - O5 - OH
Reading (I/P 0.75 m) = (Channel_8x5 /1024 -160)x8x0.0161 - O6 - OI
Reading (I/P 0.88 m) = (Channel_4x5 /1024 - 160) x 8 x0.0222 - O8 - OK
Reading (I/P 1.00 m) = (Channel_2x5 /1024 -160) x 8 x0.0286 - O7 - O]

to obtain Inphase readings in mS/m

Reading (I/P 0.50 m) = (Channel_6x5 /1024 - 160) x 8 - (OS5 + OH)/0.00716
Reading (I/P 0.75 m) = (Channel_8x5 /1024 -160)x8 - (06 + OI)/ 0.0161
Reading (I/P 0.88 m) = (Channel_4x5 /1024 - 160) x 8 - (O8 + OK)/ 0.0222
Reading (I/P 1.00 m) = (Channel_2x5/1024-160)x8 - (O7 + OJ)/ 0.0286
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when Inphase units mS/m were used during data collection (parameter [P=1)

to obtain Inphase readings in ppt.

Reading (I/P 0.50 m) = (Channel_6x5 /1024 - 160) x8 - O5 - OH) x 0.00716
Reading (I/P 0.75 m) = (Channel_8x5/1024-160)x8 - 06 - OI)x0.0161
Reading (I/P 0.88 m) = (Channel_4x5 /1024 - 160) x 8 - O8 - OK) x 0.0222
Reading (I/P 1.00 m) = (Channel_2x5/1024-160)x8 - 07 - 0J) x0.0286

to obtain Inphase readings in mS/m

Reading (I/P 0.50 m) = (Channel_6x5 /1024 -160)x 8 - O5 - OH
Reading (I/P 0.75 m) = (Channel_8x5/1024-160)x8 - 06 - OI
Reading (I/P 0.88 m) = (Channel_4x5/1024-160)x 8 - O8 - OK
Reading (I/P 1.00 m) = (Channel_2x5/1024-160)x8-07-0]J

If Calibration is not to be included then O5 to O8 and OH to OK can be omitted.

Inversion Conversion

Following formulas are to be applied only if real time inversion was performed during data
collection. It is indicated by the IV parameter in the file header.

If the real time inversion was not performed (IV=0) corresponding bytes for Channels 13
to 17 are filled by Spaces.

Thickness Layer #1 [metre]= Channel_13 / 1000
Conductivity Layer #1 [mS/m] = Channel_14/100
Conductivity Layer #2 [mS/m] = Channel_15/100
RMSE Value = Channel _16/100

Number of Iterations = Channel 17

(channel 17 it is one byte, ASCII number of corresponding character indicates number of

iterations)
Comment
1283 45 6 7 8 9101121314105 1617 1819200 22 2824 252 272129 30 31 3233 3435 3637 3839 40 4 42 43 4 45 46 47 48
|C| Comment Text (maximum 24 characters) Time Stamp in ms (up to 10 digits) |I(]|
New Station
123 45 6 7 8 910 1012713 14151617 1819 20 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 4o 47 48
|S| New Station (Format 11.2) | Time Stamp in ms (up to 10 digits) |1U|
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Calibration

Calibration values are always recorded as a block of 28 records, each record represents values for
different component/coil separation as well as calibration object (instrument and carrier, if used).
When Calibration is performed during data logging then record for each component/coil separa-
tion/dipole mode and carrier calibration contains two factors. Except of last 8 factors (OL to OS),
the first value corresponds to the current calibration and the second, following value shows former
calibration factor.

Calibration values indicated by labels O9 to OC and OL to OS are provided for diagnostic purposes
only, they are not used in conversion formulas.

If calibration procedure was performed at any stage of survey then calibration factors should be
applied to all following EM38-4 readings, until next calibration is performed.

Calibration values placed in each Line Header repeat the latest calibration set of values. If Calibra-
tion procedure was not performed during the survey, factors may contain values from a former data
files or all values are zeros, according to program settings.

1234567 8910012131517 181920020820 0572% 27 81209303 3238335 3637 383 40440248445 46448

o] 1] Calibofion for /P Coil 0.50m | | Former Cal. for /P Coil 0.50m | |
|O|2 | Calibration for Q/P Coil 0.75m | | Former Cal. for Q/P Coil 0.75m | |10|
... and similar records starting with O (from O1 to OS, total 28 records), described below
|o['s|  Col.Carier i /P Coil 0.88m | | Cal.Corer Vehicle /P Col 0.88m | |
o1 - Calibration factor - conductivity 0.50 m coils (current and former)
02 - Calibration factor - conductivity 0.75 m coils (current and former)
03 - Calibration factor - conductivity 1.00 m coils (current and former)
04 - Calibration factor - conductivity 0.88 m coils (current and former)
05 - Calibration factor - Inphase 0.50 m, (current and former)
06 - Calibration factor - Inphase 0.75 m, (current and former)
o7 - Calibration factor - Inphase 1.00 m, (current and former)
08 - Calibration factor - Inphase 0.88 m, (current and former)
09 - Calibration factor - Inphase 0.50 m, (current and former, H mode)
OA - Calibration factor - Inphase 0.75 m, (current and former, H mode)
OB - Calibration factor - Inphase 1.00 m, (current and former, H mode)
oC - Calibration factor - Inphase 0.88 m, (current and former, H mode)
OD - Carrier Calibration factor - conductivity 0.50 m coils (current and former)
OE - Carrier Calibration factor - conductivity 0.75 m coils (current and former)
OF - Carrier Calibration factor - conductivity 1.00 m coils (current and former)
oG - Carrier Calibration factor - conductivity 0.88 m coils (current and former)
OH - Carrier Calibration factor - Inphase 0.50 m coils (current and former)
(0] - Carrier Calibration factor - Inphase 0.75 m coils (current and former)
0} - Carrier Calibration factor - Inphase 1.00 m coils (current and former)
OK - Carrier Calibration factor - Inphase 0.88 m coils (current and former)
OL - Carrier Calibration value - conductivity 0.50 m coils (in air, at vehicle)
OM - Carrier Calibration value - conductivity 0.75 m coils (in air, at vehicle)
ON - Carrier Calibration value - conductivity 1.00 m coils (in air, at vehicle)
00 - Carrier Calibration value - conductivity 0.88 m coils (in air, at vehicle)
OP - Carrier Calibration value - Inphase 0.50 m coils (in air, at vehicle)
0Q - Carrier Calibration value - Inphase 0.75 m coils (in air, at vehicle)
OR - Carrier Calibration value - Inphase 1.00 m coils (in air, at vehicle)
oS - Carrier Calibration value - Inphase 0.88 m coils (in air, at vehicle)
10 - Line Feed character (ends each above record)
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Drift Control Procedure

Drift Control values are always recorded as a block of 4 records, each record represents values of
both, conductivity (Q/P) and Inphase (I/P) for different coils separation. Each of the Drift Control
records starts with V followed by digits 1, 2, 3, and 4 that indicate coils separation. East drift record
includes time stamp.

1234567 89001208 WHBIT 8192002885207 829303 3238 3%3H 3637 8394044848445 464048

V[ 1] | ot Point /P Coil 0.50m | Diift Point /P Cail 0.50m | | Time Stamp in ms (up o 10 digit) 10|

|V|2| | Drift Point Q/P Coil 0.75m |DriﬂP0im I/P Coil 0.75m | |Time Stamp in ms (up fo 10 digits) |1U|

|V|3| | Drift Point Q/P Coil 0.88m | Drift Point 1/P Coil 0.88m | |Time Stamp in ms (up fo 10 digits) |m|

[V]4] ] oritPoint O/P Cail1.00m | Dif Point /P Cail 1.00m | | Time Stamp in ms (up 10 10 digis) |10]
GPS Data Message Records

Each GPS record (GGA Message) is broken in to several 46 characters strings and placed in the
EM38-4 data file which contains 48 characters long records, including one character indicator and
line feed at the end of each record. The GPS sequence starts at the line which contains character
@ as the first character, then records that contain continuation of the same message start with
character #. The GPS sequence ends with a line starting with the character !. The last line contains
logger time stamp in milliseconds for given GPS reading. A sample of the GPS message written in
EM38-4 format is given below.

123456 T 89NN I BUIS BTN BUBE D BN LEND BT BN MM LS B
(@ls]6[p[6]6 [A], [n [bn[n[s[s | |s|s][¢]¢[n|n]. |n|njn|n|n], [N],|d[4]d][n|n] [n[n[n|n|n] u],|a],
[ |

#lalo [ lofo[ Jo], [slofofofo] Jofo] Jul, belafus]ul [l m], Is[s]s[ [olofo] *[c|c[au] | |

| | | |Time Stamp in ms (up fo 10 digits) |10|

*

The GPS sequence may contain 2 to 3 records, depending on number of decimals. Component of
the GGA message may differ in length, however they are placed in the same number of columns.
Refer to Appendix B (section B.2) for definition of each component of GGA data message.
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A.2 Example of Data File in EM38-4 Format

The EM38-4 data file records are written in binary format, therefore the file may have different
shape when displayed or printed, depending on particular video or printer settings. A screen shot
of initial part of the EM38-4 data file is presented below. It is example of file name more than 9
characters long, please note that the first part of file name is located in the second line (121821A_S)
of header while the following portion of name (iteTesting01) is placed in the first line of the file
header. Therefore full name of this data file is 121821A_SiteTesting01.384.

EM33-4 W106GP5000010102 iteTesting0l 1
H 121821A_S 10.000 0.300 0 10
L2.00
B 1572.00
N 1.000
218122023 21:42:12
0l -113.177 0.000
02 10.767 0.000
03 -3.105 0.000
04 £.556 0.000
05 11.277 0.000
08 61.703 0.000
07 5.296 0.000
8 38.281 0.000
08 2.673 0.000
on -0.764 0.000
0B -4.553 0.000
oc -2.951 0.000
oD  -€5.£33 0.000
OE  -24.533 0.000
OF -13.423 0.000
06 -16.746 0.000
0H 53.162 0.000
oI 17.216 0.000
oJ 13.488 0.000
oK 13.721 0.000
oL 0.000 0.000
oM 0.000 0.000
oN 0.000 0.000
00 0.000 0.000
oP 0.000 0.000
oQ 0.000 0.000
oR 0.000 0.000
0s 0.000 0.000
%21:42:12.290 473301046
al 45.51 5.1¢ 473353781
Va2 56.14 12.8 473353781
V3 60.25 17.72 473353781
V4 £3.94  3£.53 473353781
K&STARTED 473359109
T teget IE,iib-21- 00 & 2 473359203
0 tdgetiiEL¥9b- 1.0 0 2 & 473359312
T tigetiileib. I.0 0 2 & 473359437
@5GNGGA,163921.00,4339.38399,N,08017.82880,W,1

$,12,0.63,372.7,M,-36.1,M4,, %70
! 473359455
@sGNGSA,R,3,17,14,19,01,06,03,30,24, 21, 46,,,1.
$08,0.63,0.87+14

! 473359476
T H[F°t0 i1 edbel- 0 0 2 = 473359546
10 tnget I1.9p- 1200 & & 473359656
T tg#ctlIE."¥b.el- 0 0 2 & 473359765
10 tngetiIE,"§b- I 0 [ & & 4733549858
T tngetiIE, bl 0 [ & & 473359984
I tnget0il.29b.el. 0 0 & & 473360093
T toget0Ii., §b-2I* 00 = = 473360203
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