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WARNING! 

The ABEM Terrameter VES and VES MAX deliver high voltages and 
currents. Always consider all cables and electrodes to carry current, 
whether connected directly or indirectly to the Terrameter. 

Stay away from cables and electrodes while the system is operating. Wear 
electrically insulating boots and gloves during fieldwork. Disconnect 
cables from Terrameter / Electrode Selector before connecting and 
disconnecting electrodes to or from the cables. 

To avoid accidents, the operator must always keep all parts of the 
equipment including instrument, electrode selector, electrode cables, 
electrodes etc. under close supervision and be aware of unauthorized 
persons and stray animals approaching while the system is operating. 
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THANK YOU FOR CHOOSING ABEM TERRAMETER VES / VES MAX 

The ABEM Terrameter range are innovative data acquisition systems for self-potential (SP), resistivity 
and time-ŘƻƳŀƛƴ ƛƴŘǳŎŜŘ ǇƻƭŀǊƛȊŀǘƛƻƴ όLtύΣ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǘƘŜ ²ƻǊƭŘΩǎ ŦƛǊǎǘ ŎƻƳƳŜǊŎƛŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 
of a 100% duty cycle mode for IP measurement*. The instrument has been carefully checked at all 
stages of production and is thoroughly tested before leaving the factory. It will provide many years of 
satisfactory service if handled and maintained according to the instructions given in this manual. 

Guideline Geo will be pleased to receive occasional reports from you concerning the use and experience 
of the equipment.. We also welcome your comments on the contents and usefulness of this manual. In 
all communication with ABEM be sure to include the instrument types and serial numbers. Contact 
details: 

Address:  Guideline Geo AB, Hemvärnsgatan 9, SE-171 54 Solna, Stockholm, Sweden. 
Website: www.guidelinegeo.com 
Phone number:  +46 8 557 613 00 
E-mail:  sales@guidelinegeo.com  

support@guidelinegeo.com  
 

Note! It is important that the person/organisation responsible for the instrument, notify 
Guideline Geo of their name and address. This allows us to provide updates with 
important information, upgrades of the built-in software and documentation. 
Please send your name and address directly to Guideline Geo, utilise the Warranty 
Registration Card delivered along with the instrument. 

 

Under the copyright laws, this manual may not be copied, in whole or in part, without the written 
consent of Guideline Geo.  

The product described in this document is subject to continuous developments and improvements. All 
particulars of the product and its use contained in this document are given by Guideline Geo in good 
faith. However, all warranties implied or expressed, including but not limited to implied warranties or 
merchantability, or fitness for purpose, are excluded. This document is intended only to assist the 
reader in the use of the product and every effort has been made to ensure that the information in this 
manual is accurate. Guideline Geo shall not be liable for any loss or damage arising from the use of any 
information in this document, or any error or omission in such information, or any incorrect use of the 
product. 

Guideline Geo and the ABEM logo, are trademarks of Guideline Geo, registered in Sweden and other 
countries. Other company and product names mentioned herein are trademarks of their respective 
companies. Mention of third-party products is for informational purposes only and constitutes neither 
an endorsement nor a recommendation. Guideline Geo assumes no responsibility with regards to the 
performance or use of these third-party products. 

ϝ hƴƭȅ ŀǾŀƛƭŀōƭŜ ƻƴ άVES MAXέ ƳƻŘŜƭ  

http://www.guidelinegeo.com/
mailto:sales@guidelinegeo.com
mailto:support@guidelinegeo.com
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ABOUT THIS MANUAL 

This manual is written for the end user of the product and explains how to set up and configure 
the product, as well as providing detailed instruction on its use. The conventions and formats 
of this manual are described in the following paragraphs: 

 

¶ Typographical conventions used in this manual: 

Italic Names of objects, e.g. screen /  menu features, figure 
captions etc. 

Bold In-line minor headers, emphasis etc. 

Orange Italic URL links 

 

 

¶ Formats used in this manual for highlighting special messages: 

 ̍Use of the internal keyboard is given in this format 

 ̍A sequence of steps will have two or more of these parts 
 

Further information about a particular operation is given like this 

Note! This format is used to highlight information of importance or 
special interest 

Warning! Ignoring these types of notes might lead to loss of data or a 
malfunction 

 

 

These notes warn of things that can lead to people 
or animals getting hurt or to equipment getting 
damaged 
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1 GET READY - UNPACKING YOUR NEW INSTRUMENT 

1.1 Introduction  

The ABEM Terrameter VES is an innovative data acquisition system for self-potential (SP), 
resistivity (RES) and time-ŘƻƳŀƛƴ ƛƴŘǳŎŜŘ ǇƻƭŀǊƛȊŀǘƛƻƴ όLtύΣ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǘƘŜ ²ƻǊƭŘΩǎ ŦƛǊǎǘ 
commercial implementation of a 100% duty cycle mode for IP measurement*. The instrument 
is delivered with everything that is needed for 4-electrode geoelectrical sounding along with 
your choice of imaging cables and electrodes. 

The Terrameter VES & VES MAX are fully compatible with existing ABEM accessories such as 
the borehole resistivity logger (Terrameter Log 300) and electrode selectors (ES10-64C) for 
imaging. The built-in GPS automatically logs the instrument position during data acquisition, 
and ABEM Active Guidance provides assistance on every aspect of instrument operation and 
survey. 

Figure 1   shows the main components of a VES system, comprising the instrument, cable reels 
and electrodes. 

 

 
Figure 1   ABEM Terrameter VES and selected accessories 

 

 

 

* Available on άVES MAXέ ƳƻŘŜƭ 
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1.2 The Delivered Instrument 

Use great care when unpacking the instrument. Check the contents of the box or crate against 
the packing list. Figure 2 shows the parts that are shipped with a Terrameter VES / VES MAX. 
Since March 2026, two Li-ion battery packs are also included in the box. 

 

 

Figure 2   Top: Terrameter VES MAX instrument package (VES unit does not include office 
power supply or plastic shipping case). Bottom: Terrameter VES wooden transport case. 

 

VES MAX 
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1.3 Inspection 

Inspect the instrument and accessories for loose connections and inspect the instrument case 
for any damage that may have occurred due to rough handling during shipment. 

The Terrameter VES MAX is delivered in a rugged plastic flight case. The box is designed to 
offer a convenient and safe transport option; the VES model comes in a wooden shipping 
crate. Any packing materials should be carefully preserved for future re-shipment, should this 
become necessary. Always use the transport box provided, or an alternative of at least 
equivalent mechanical protection and shock absorption whenever the instrument is shipped. 

 

1.4 Shipping Damage Claims 

File any claim for shipping damage with the carrier immediately after discovery of the damage 
and before the equipment is put into use. Forward a full report to ABEM, making certain to 
include the ABEM delivery number, instrument type(s) and serial number(s). 

 

1.5 Shipping/Repacking Instructions 

The ABEM packing kit is specially designed for the Terrameter. The packing kit should be used 
whenever shipping is necessary. If original packing materials are unavailable, pack the 
instrument in a wooden or shatter-proof plastic box that is large enough to allow some 80 mm 
of shock absorbing material to be placed all around the instrument. This includes top, bottom 
and all sides. Never use shredded fibres, paper or wood wool, as these materials tend to pack 
down and permit the instrument to move inside its packing box. To return instruments to 
ABEM, please find our shipping instructions on our website. For further assistance please 
contact ABEM or its authorised distributor. Contact information can be found in the beginning 
of this document. 

 

1.6 Registration 

When you have checked the packing list, the next important thing to do is to register your 
Terrameter VES / VES MAX. To register send an email with your contact information to 
support@guidelinegeo.com . Once registered, you will able to receive notifications of software 
updates and product information. 

 

1.7 Compliance 

The Terrameter and the accessories are in conformity with the essential requirements in the 
Low Voltage Directive 73/23/EEG, 93/68/EEG and the Electromagnetic Compatibility Directive 
89/336/EEG with amendments 92/31/EEG and 93/68/EEG of the EC. 

mailto:support@guidelinegeo.com
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2 OVERVIEW OF THE INSTRUMENT 

2.1 The Connector Panel 

All connectors except external power are situated on the right-side panel of the Terrameter 
VES / VES MAX (Figure 3). 

 

Figure 3   The connector panels of the Terrameter VES (left) and VES MAX 
 

LABEL FUNCTION  

Ethernet Connection for RJ45 Ethernet cable for network communication 

USB Connection for USB memory sticks, keyboard, mouse etc. 

SD Connection for microSD memory card  

C1, C2 Banana plug connection for current electrodes (for VES, connection 
of remote electrodes, or tests) 

P1, P2 Banana plug connection for channel 1 potential electrodes (for VES, 
connection of remote electrodes, or tests) 

AUX Connection of external devices, such as the Terrameter SAS LOG 300 
or ES10-64C  

Ground For earthing the unit to a ground spike / spare electrode 

Connector 1 VES MAX only: 32-pole connector for electrode cable(s) 

Interconnect VES MAX only: currently only used for ERT Pole-Pole Plug 
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2.2 The Power Panel 

The power panel of the Terrameter VES / VES MAX is shown in Figure 4.  
 

External Power 
Supply connector 

Serial number  
and type plate 

Transmitter 
cooling area 

Safety Switch 
Button 

Internal Battery 
Compartment 

New Li-ion battery compartment 
(older instruments have a single compartment) 

 
Figure 4   The power panel of a Terrameter VES / VES MAX 

The Safety Switch Button has two possible positions. The inner position corresponds to the 
safety switch condition while the outer position corresponds to the operating condition. 

Current can only be transmitted if the Safety Switch Button is in the outer position. If the 
Safety Switch Button is pressed during measurement current transmission will stop 
immediately without closing down the measurement session. The measurement can be 
resumed again as soon as the button is released. The Safety Switch Button is released to the 
outer position by twisting it clockwise.  
 
 

Note! The power panel can get hot when operating, especially when 
transmitting with high power. Be careful when handling a Terrameter in 
order to avoid burning anything. See also Chapter 2.5 The Power Supply.  

 Before releasing the Safety Switch Button, the operator must 
have full control of the inst rument and the entire electrode 
cable layout, so that people and animals do not get close to the 
electrodes and electrode take -outs connected to the 
measurement cables! 
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2.3 The Built-in GNSS Receiver 

The Terrameter VES instruments have a built-in GPS and GLONASS receiver that automatically 
saves positioning data along with all measurements. To function well, the built-in antenna (in 
the handle of the instrument, see Figure 5, below) must be able to receive signals from a 
sufficient number of satellites. This will not normally be possible indoors and severely limited 
in outdoor areas with a limited view of the sky, for example in a forest. Lying the instrument 
on its back during data ŎƻƭƭŜŎǘƛƻƴ ŀƭǎƻ ƭƛƳƛǘǎ ǘƘŜ ŀƴǘŜƴƴŀΩǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ. An external GNSS can 
be used to provide positioning via the USB port on the end-panel of the instrument (see 
Chapter 4.3 GNSS (Global Navigation Satellite System) Receiver) 

 
Figure 5   The GNSS (GPS) antenna is integrated in the left side of the handle 

 

2.4 The User Interface Panel 

All interaction with the Terrameter VES / VES MAX is done through the user interface panel 
(Figure 6). This comprises the built-in keyboard, full colour display, and LED window. 

 
Figure 6   The user interface panel 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ [95Ωǎ ǎƘƻǿƴ ǘƘǊƻǳƎƘ ǘƘŜ LED Window: 
- The green LED is a heartbeat indicator meaning that the software is alive. 
- The red LED indicates read/write activity. 
- The orange LED is related to various power states during normal operation. 
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2.5 The Power Supply 

During stand-by, the Terrameter draws very little current; however, depending on the 
circumstances, it can draw large currents during transmission, sometimes up to 30A. The 
external battery and its cable must be designed accordingly. For fieldwork, use a good, 
adequate capacity, recently-charged battery and the supplied cable set, if possible.  

The internal battery / batteries (if present) are primarily designed as a backup power source 
ŦƻǊ ƻǇŜǊŀǘƛƴƎ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŘǳǊƛƴƎ ǎŜǘπǳǇΣ ƳƻǾƛƴƎ ōŜǘǿŜŜƴ ǎǘŀǘƛƻƴǎΣ Řŀǘŀ ǘǊŀƴǎŦŜǊ ŜǘŎΦ ōǳǘ ƛǘ 
may also be used for limited, low-power surveys, for example VES measurements on reduced 
power. The internal pack(s) (included with Terrameter VES MAX, optional with Terrameter 
VES) are charged by connecting the Office Power Supply (included with Terrameter VES MAX, 
optional with Terrameter VES) to the External Power Supply connector. The charger will 
automatically stop charging when the battery pack(s) are full. It is possible to remove the 
internal battery / batteries, and this can sometimes be required for transportation by airplane. 
If the protective liner that keeps the cells together (previous NiMH battery) or the casing 
(current Li-ion batteries) is found to be damaged during inspection, please contact ABEM 
support for further information.  

Note! All batteries self-discharge over time. If discharged too much it will decrease the 
battery capacity. It is recommended to charge the internal and external batteries 
immediately after survey and at least once every three months, if not in use. 

Once the instrument has been turned on, if the external battery is disconnected for any 
reason, it will automatically switch to the internal battery pack(s). This function even works 
during the initial start-up process. This useful feature makes it possible to disconnect the 
external battery temporarily without shutting the instrument off when moving, for instance, 
from one measurement station to another.  

The battery-switching device will, in any situation, give priority to the external battery if it is 
connected and the voltage is more than 9 V. More information about the internal and external 
voltage levels can be found in Chapter 4.8 Power Source. 

The table overleaf provides a guide to the battery indicator. The values are not exact but give 
an indication of voltage levels from the battery sources at that moment. The battery indicators 
are the leftmost of the Notification Icons on the Status Bar (Figure 7). 

The ABEM Office Power Supply (21-33310032) is not suitable for measurements ς it is 
designed purely for working on the instrument whilst indoors. It is neither weatherproof nor 
power-rated for survey conditions. The ABEM Power Adapter (10-006021) is an optional 
accessory that allows the Terrameter to be run from a small mobile generator. This rugged 
AC-DC converter is able to cope with fast-changing and, often, high-current demands of the 
Terrameter during measurement, whilst still providing a stable 12V supply.  

 

 The Office Power Supply should never be used for undertaking 
field measurements. Use a suitably-rated 12V battery or the ABEM 
Power Adapter, specifically designed for the demands of survey. 
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External battery 
indication 

Approximate battery 
voltage or status 

Internal battery 
indication 

Approx. percentage of 
full charge or status 

 

Over 12.2 V 

 

81 - 100 %  

 

11.6 ς 12.2 V 

 

61 - 80 % 

 

11.4 ς 11.6 V 

 

41 - 60 % 

 

10.9 ς 11.4 V 

 

21 - 40 % 

 

Under 10.9 

 

Under 20 % 

 

External battery not 
connected 

 

Internal battery not 
connected 

 

Office power supply 
connected 

 

Internal battery 
charging 

 
The current dual Li-ion internal battery solution allows for hot-swapping. This means that, 
provided one of the batteries is fully inserted into its slot, the Terrameter will remain 
powered-on whilst the second battery is removed / replaced.  

If an external power source is not detected, The Terrameter switches to the internal battery 
pack(s). However, the following start-up scenario should be looked out for as an indication 
that all available power sources are depleted: 

1. If the external battery has a voltage that is just ƻǾŜǊ ǘƘŜ ΨhYΩ ƭƛƳƛǘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǿƛƭƭ 
proceed to the stage where the more power-draining display lights up.  

2. The voltage on the already weak battery will now drop below an acceptable level.  
3. The instrument then goes into a resting (standby) state. 
4. The external battery will now recover to a higher voltage level. 
5. The instrument records sufficient voltage to reattempt the start-up sequence.  
6. The display lights up, with a following drop in voltage, and a forced resting state. 

This sequence can continue repeatedly for a long time. In case this happens, the immediate 
action is to disconnect the battery and have it replaced or charged. Always use a good quality, 
newly charged, battery for your survey. 
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After a measurement is started, the power supply voltage is allowed to temporarily drop to 
9V when the transmitter is active. Therefore, the instrument may temporarily indicate a low 
battery voltage while transmitting high current into the ground. 

2.6 Operating in High Temperature Situations 

Every individual Terrameter VES / VES MAX is operated for at least one hour in a heat chamber 
during the delivery test. During normal operating condition a thermal fuse will turn off the 
instrument if overheating occurs. This is to prevent damage and it will of course halt the 
measuring process. 

Some precautions to avoid overheating: 
- Protect the instrument from direct sunlight. Keep it in the shade, consider use of a 

parasol or similar if needed. 
- Do not operate the instrument in small, closed spaces, for example within transport 

boxes, where air cannot circulate freely. The power panel (left side of instrument) 
must have good ventilation around it. 

 

2.7 Operating in a Thunderstorm 

If a thunderstorm should come up while out in the field with the instrument, then remember 
to first stop any ongoing measurement process and then disconnect the cables from the 
terminals without touching any bare conductors. Never leave the cables connected to the 
Terrameter VES / VES MAX overnight unless they are equipped with adequate lightning 
protection since a thunderstorm may occur. 

 

 

Never take 
measurements during 

a thunderstorm! 
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3 THE USER INTERFACE 

The user interacts with the instrument through the User Interface Panel. This Chapter explains 
the basics of this interaction. 

 

3.1 The Display 

All information shown on the display is referred to as the Screen. Figure 7 shows the layout of 
the Screen. 

 

Active Project and Task Tabs 
Navigation 
Menu Item 

Page 

Status Bar 

Notification Icons  
Figure 7   The screen layout ς note that older instruments using a single NiMH battery only 

show one internal battery icon in the Notification area  

The Screen layout components: 
- Navigation Menu Item and Tabs are described in Chapter 3.4 Page, Tab and Menu 

Navigation. 
- Page shows different information depending on where the user has navigated. 
- Active Project and Task shows the currently opened Project and Task. 
- Status Bar shows interactive messages in the left part and notifications in the right 

part (see below).  
Notification Icons show Battery status, GPS status and time of day. 
 

3.2 The Keyboard 

Commands from the user are entered through a keyboard. There is a built-in keyboard on the 
front-panel but an external keyboard can also be used via the USB port on the end-panel. 



ABEM Terrameter VES & VES MAX 

11 

3.2.1 The Built-in Keyboard 

The table lists the names of the buttons as referenced in this document. 

 
 <ABEM Active Guidance> 

 
 <Menu> 

 
 <Left> 

 
 <Play/Pause> 

 
 <Right> 

 
 <Power> 

 
 <Down> 

 
 <Browse> 

 
 <Shift> 

 
 <Up> 

 
 <Options> 

 
 <Clear> 

 
 <OK> 

 

The corresponding function of the buttons are summarized below: 

<ABEM Active 
Guidance> 

Detects the currently active command, screen, or menu item and 
provides relevant guidance on it. 

<Menu> Show the Navigation menu 

<Play/Pause> Jump to the άaŜŀǎǳǊŜκtǊƻƎǊŜǎǎέ Page / Start or pause measuring 

<Power> Turn instrument on or off 

<Browse> Jump between the Tabs of a navigation Menu Item 

<Up> Move Cursor / Highlight up 

<Clear> Close dialog 

<Left> Move Cursor / Highlight left 

<Down> Move Cursor / Highlight down 

<Right> Move Cursor / Highlight right 

<Shift> Change function of other buttons 

<Options> Show the option menu for the highlighted object 

<OK> Select / Show the keyboard emulator 
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3.2.2 The External Keyboard 

A standard USB computer keyboard can be connected to the Terrameter VES / VES MAX and 
used instead of the built-in keyboard. The mapping between the built-in buttons and the 
computer keyboard is listed in this table: 

 
<F9> 

 
<Arrow Left> 

 
<Alt> 

 
<Arrow Down> 

 
<F10> 

 
<Arrow Right> 

 
<F12> 

 
<Shift> 

 
<Tab> 

 
<F11> 

 
<Arrow Up> 

 
<Enter> 

 
<Esc> 

 

3.3 VNC Control 

A standard VNC server is installed on the Terrameter VES / VES MAX which means that screen 
mirroring and remote control of the instrument is very simple. Devices on any platform (PC, 
Apple, iOS, Android, Linux etc. as VNC protocols are universal) can be signed into the 
instrument allowing screen mirroring and remote control. A widely used, cross-platform 
software is VNC Viewer which, at the time of writing, can be downloaded from the RealVNC 
website (https://www.realvnc.com/en/connect/download/viewer). Users/observers can be 
local to the Terrameter or fully remote and still watch or operate the system.  

3.3.1 Viewing / controlling the Terrameter VES / VES MAX via VNC 

Install a VNC viewer on the chosen viewing / control device and connect the device to the LS 
directly via Wi-Fi or Ethernet cable (for accessing a remote instrument via the internet, please 
contact support@guidelinegeo.com). Start the chosen VNC software, there will be some 
option for creating a new connection; enter the IP address shown on the Terrameter 
"Welcome" or "Network" tab (depending upon the software used, it may be necessary to 
append the value "::5900" directly after the IP address). 

The VNC server on the instrument is password protected. Enter "Guideline" (case sensitive) 
when prompted; it may be useful to save the password, if that option is given. The software 
is likely to give a warning message due to the connection being unencrypted, accept this and 
the Terrameter desktop should appear on your device. Use the external keyboard controls 
shown in the previous section of this manual to control the instrument. 

https://www.realvnc.com/en/connect/download/viewer
mailto:support@guidelinegeo.com
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3.4 Page, Tab and Menu Navigation 

The active view on the instrument (called a Page, see Chapter 3.1 The Display) will be one of 
a number of pages, grouped together by function, shown as Tabs at the top of the Screen. 
These pages are arranged in a two-level menu tree (Figure 8), accessed via the <Menu> button 
(see Chapter 3.2 The Keyboard). The top level has four Menu Items, each with several Sub-
items.  

²ƘŜƴ ǊŜŦŜǊǊƛƴƎ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ǇŀƎŜΣ ǘƘŜ ŦƻǊƳŀǘ άMenu Item/Sub-itemέ ǿƛƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƛƴǎǘŀƴŎŜ 
άInstrument/Networkέ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ƴŜǘǿƻǊƪ ƛƴŦƻǊƳŀǘƛƻƴ Page. 

 
Figure 8   ¢ƘŜ bŀǾƛƎŀǘƛƻƴ aŜƴǳ ƻǾŜǊ ǘƘŜ άtǊƻƧŜŎǘǎκ²ŜƭŎƻƳŜέ tŀƎŜ 

The details of the Navigation Menu are highlighted in Figure 9.  

 

Sub 
ïitems 

Menu 
Items 

 
Figure 9   Navigation menu: άWelcomeέ Sub-item selected from the άProjectsέ Menu Item 
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The four Menu Items are: 

Projects 3.7 Data Management Conventions 

Settings 5.2.2 Data Acquisition Settings 

Measure 6 VES Measurement Procedure 

Instrument 4 The Instrument 

 

Each Sub-item corresponds to a specific Tab on the Screen (again, Chapter 3.1 The Display 
explains these concepts). Each Tab represents a specific Page of information. It is a one-to-
one match between the three concepts. 

- Sub-Item: part of the Navigation Menu, matches a specific Tab / Page on the Screen. 
- Tab: part of the Screen layout, acts as a navigation aid for the user. 
- Page: part of the Screen layout, showing the requested information. 

There are three different ways to change the current Page: 

¶ Stepping from one Page to another on the Screen 

 ̍Press <Browse> to step forward (i.e. move one Tab to the right) 

 ̍Press <Shift> + <Browse> to step backward (i.e. move one Tab to the left) 

¶ WǳƳǇ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ άMeasure/Progressέ Page 

 ̍Press <Play/Pause>  

¶ Using the Navigation Menu  

 ̍Press <Menu> to bring up the Navigation Menu 

 ̍Press <Up> and/or <Down> to step up and down in the Navigation Menu 

 ̍Press <Right> to open a closed Menu Item and show its Sub-items 

 ̍Press <OK> to show the Page associated with the currently selected 
Sub-item 

 
If a Menu Item instead of a Sub-item is highlighted when <OK> is pressed, 
then the latest used Page of that Menu Item will be opened 

 

Note! The only way to change the available Pages from one Menu Item to any of 
the other Menu Items is via the Navigation Menu 

 
3.4.1 The Welcome Page 

When starting the Terrameter VES / VES MAX the άtǊƻƧŜŎǘǎκ²ŜƭŎƻƳŜέ Page (Figure 10) will 
appear. Here the serial number of the instrument, the application software version, the 
number of measurement channels, the transmitter firmware version, the network IP address 
and the VPN tunnel address (if applicable) are displayed. Furthermore, the name of the most 
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recent measurement activity is displayed in the top right of the Screen and a QR code linking 
directly to resources associated with the Terrameter is shown. 

 
Figure 10   The Welcome Page 

In the middle of the page there are two rows with shortcuts to other Pages.  

¶ Using the shortcuts 

 ̍Press <Up> or <Down> to highlight one of the two rows 

 ̍Press <OK> to change to the Page 

 

For the first of these rows there are two possible situations: 

- If the active Project does not have any Task: 
¢ƘŜ ǘŜȄǘ άғ ¢ŀǎƪ ƛǎ ƳƛǎǎƛƴƎΦ tƭŜŀǎŜ ŎǊŜŀǘŜ Ҕέ ǿƛƭƭ ōŜ ǎƘƻǿƴΦ 
Pressing <OK> in this case will change Page to the άtǊƻƧŜŎǘκ¢ŀǎƪ [ƛǎǘέ Page for the 
currently active Project. This Page is explained in Chapter 3.7.2 Task. 

- Otherwise, if the active Project does have a Task: 
The name of the active Task will be shown. See Figure 10 for an example. Pressing 
<OK> will, in this case, change to the άaŜŀǎǳǊŜκtǊƻƎǊŜǎǎέ tŀƎŜ of this Task. This Page 
is explained in Chapter 6.5.2 Initiating a VES Measurement. 

Pressing <OK> on the second row, will have the same result as a single press on the <Browse> 
button; the Page will change to the άtǊƻƧŜŎǘκtǊƻƧŜŎǘ [ƛǎǘέ tŀƎŜ. Chapter 3.7.1 Project has an 
explanation of this Page. 
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3.5 The Option Menus 

Figure 11 shows an example of an Option Menu; these can be found on six Pages: 

- άProjects/Project Listέ 
- άProjects/Task Listέ 
- άProjects/Task Templatesέ 
- άMeasure/Progressέ 
- άMeasure/Electrodesέ 
- άMeasure/Electrode Positionsέ 
 

 
Figure 11   Option menu example 

 

¶ Opening and using an Option Menu 

 ̍Pressing <Options> will generally show a pop-up Option Menu 

 ̍Press <Up> or <Down> to highlight one of the menu items 
 

Note that some menu items might be disabled and cannot be highlighted 

 ̍Press <OK> to perform the action highlighted on the Option Menu 

The content of the Option Menu will differ depending on what is highlighted when the 
<Options> button is pressed. It functions in a similar way to the right-click context menu on a 
desktop PC. 

 

3.6 Changing Texts and Values 

There are three main ways to change values: 

- Choose from a fixed set of values (see 3.6.1 Fixed Set of Values) 
- Edit text (for instance names) using a keyboard emulator (see 3.6.2 The Keyboard 

Emulators) 
- Edit numerical values using a keypad emulator (see 3.6.2 The Keyboard Emulators) 

3.6.1 Fixed Set of Values 

A left and right pointed arrowhead will surround the value when there is a fixed set of values 
to choose from (Figure 12).  
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Figure 12   Example of a fixed choice value 

¶ Changing a fixed choice value 

 ̍Press <Left> and/or <Right> 

 

3.6.2 The Keyboard Emulators 

Two different keyboard emulators are available when using the built-in keyboard to enter text 
and data values. One emulator is alphanumeric (Figure 13) and the other is numeric (Figure 
14). Alternatively, an external USB keyboard can be used. 

 

Figure 13   Alphanumerical keyboard emulator 

 

 

Input 
Keys 

Edit 
Text 

 
Figure 14   Numerical keypad emulator with component parts labelled 
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The editable text will be highlighted when a keyboard emulator is opened.  

¶ Opening a keyboard emulator 

 ̍Make sure the text to be edited is highlighted or has the blinking cursor 
inside 

 ̍Press <OK> 
 

If the editable text is numeric, a numerical keypad emulator (Figure 14) is 
shown, otherwise an alphanumeric keyboard emulator appears (Figure 13) 

¶ Navigating the emulators 

 ̍Press the arrow buttons (<Left> <Right> <Up> <Down>) to either move 
the cursor within the editable text or to select an input key 

¶ Deleting from the editable text in the alphanumerical keyboard emulator 

 ̍Press <Left> or <Right> to move the cursor to the right of text to be 
deleted 

 ̍Press <Down> to move the cursor from the editable text to the input keys 

 ̍tǊŜǎǎ ғwƛƎƘǘҔ ǳƴǘƛƭ ǘƘŜ ά<ςά ƛƴǇǳǘ ƪŜȅ ƛǎ ǎŜƭŜŎǘŜŘΤ ǘhis input key works 
as a backspace button on a traditional PC keyboard 

 ̍Press <OK> once for every character to be deleted 

¶ wŜǎŜǘǘƛƴƎ ǘƘŜ ŜŘƛǘ ǘŜȄǘ ǘƻ άлέ ƛƴ ǘƘŜ ƴǳƳŜǊƛŎŀƭ ƪŜȅǇŀŘ ŜƳǳƭŀǘƻǊ 

 ̍Press <Down> to move the cursor from the edit text to the input keys 

 ̍tǊŜǎǎ ғwƛƎƘǘҔ ǳƴǘƛƭ ǘƘŜ ά/ά ƛƴǇǳǘ ƪŜȅ ƛǎ ǎŜƭŜŎǘŜŘ 

 ̍tǊŜǎǎ ғhYҔ ŀƴŘ ǘƘŜ ƴǳƳōŜǊ ƛǎ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ŀ άлέ 

¶ Changing the editable text 

 ̍Press <Left> and/or <Right> to move the cursor to the correct place 
within the editable text 

 ̍Press <Down> to move the cursor from the editable text to the input keys 

 ̍Navigate to the wanted input key 

 ̍Press <OK> 

¶ Substituting the editable text when that text is highlighted 

 ̍Press <Down> to move the cursor from the editable text to the input keys 

 ̍Navigate to the wanted input key 

 ̍Press <OK> and the number or character will replace the highlighted text 

¶ Saving the text 

 ̍bŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ƛƴǇǳǘ ƪŜȅ ŀǘ ǘƘŜ ōƻǘǘƻƳ ǊƛƎƘǘ όά5ƻƴŜΗέ ƻǊ άhYέύ 

 ̍Press <OK> 
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¶ Cancelling without saving 

Note! This is only possible when the keyboard emulator has been opened 
from a dialog where there is a Cancel button. An example of this is 
the Project Name dialog (Figure 19) 

 ̍bŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ƛƴǇǳǘ ƪŜȅ ŀǘ ǘƘŜ ōƻǘǘƻƳ ǊƛƎƘǘ όά5ƻƴŜΗέ ƻǊ άhYέύ 

 ̍Press <OK> 

 ̍IƛƎƘƭƛƎƘǘ ǘƘŜ ά/ŀƴŎŜƭέ ōǳǘǘƻƴ ŀƴŘ ǇǊŜǎǎ ғhYҔ 

 

3.7 Data Management Conventions 

It is helpful to define a set of conventions which can be used to classify, store and manage 
measurement data in a comprehensible way. The Terrameter VES / VES MAX uses the 
following categories in the user software: Project, Task and Template. This Chapter will explain 
these naming conventions as well as explain how to use them on the actual instrument. 

3.7.1 Project 

A Project is a container for measurement Tasks. A set of Tasks in a single Project could group 
measurements from the same site, or the same day, or the same contract. 

Projects are managed in the άtǊƻƧŜŎǘǎκtǊƻƧŜŎǘ [ƛǎǘέ tŀƎŜ (Figure 15   Project List Page). Here 
Projects can be created, deleted, renamed or exported. 

 
Figure 15   Project List Page 
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¶ Create a new Project 

 ̍Move the highlight to the top-Ƴƻǎǘ Ǌƻǿ όάғ/ǊŜŀǘŜ bŜǿ tǊƻƧŜŎǘҔέύ 

 ̍Press <OK> 

Alternatively, ǘƘŜ άғ/ǊŜŀǘŜ bŜǿ tǊƻƧŜŎǘҔέ ƛǘŜƳ ƻŦ ǘƘŜ Project option menu can be 
used to create a new Project, see below. 

 

¶ Opening the Project option menu 

 ̍Move the highlight to the required Project 

 ̍Press <Options> and the option menu (Figure 16) will be shown 

 

 
Figure 16   Project Option menu with Open item highlighted 

The Menu Items of the Project option menu comprise: 

Open The Project is made active and the άtǊƻƧŜŎǘǎκ¢ŀǎƪ [ƛǎǘέ for the Project 
is shown; same as pressing <OK> on a highlighted Project 

Delete A confirmation dialog is shown (Figure 17) and the Project will be 
deleted if the user confirms the deletion 

Export See Chapter 10.2.5 Export a Project 

Rename See below 

Create New Project Creates a new Project 

 
 

 
Figure 17   Confirm Project Delete dialog 
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¶ Renaming a Project 
By default, new Projects ŀǊŜ ŀƭƭ ƴŀƳŜŘ άtǊƻƧŜŎǘέ ǿƛǘƘ ǎŜǉǳŜƴǘƛŀƭ ƴǳƳōŜǊƛƴƎΦ 

 ̍Open the Project option menu 

 ̍Move the highlight to <Rename> (Figure 18) 

 ̍Press <OK> and the Rename form will be shown (Figure 19) 

 

 
Figure 18   Project option menu with the Rename item highlighted 

 

Figure 19   Rename dialog 

3.7.2 Task 

A Task is a dataset collected by running a measurement protocol. Tasks can be an SP 
measurement, a 1D VES sounding, a 2D/3D imaging layout (including roll-along steps), a 
borehole measurement, or laboratory measurements. Tasks are managed in the 
άtǊƻƧŜŎǘǎκ¢ŀǎƪ [ƛǎǘέ tŀƎŜ (Figure 20   Task List Page) where they can be created, deleted, 
renamed, exported and more. 

 
Figure 20   Task List Page 
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¶ Create a new Task 
When creating a new Task the type of electrode spread must be defined. The spread 
describes to the instrument the relative layout of electrodes, for instance a 2D layout 
with 4x21 cables or a 2D layout with 2x24 cables. Furthermore, a protocol file is 
selected which defines all the electrode combinations required to complete the task. 
Finally, the electrode take-out spacings need to be entered. 

 ̍Move the highlight to the top-Ƴƻǎǘ Ǌƻǿ όάғ/ǊŜŀǘŜ bŜǿ ¢ŀǎƪҔέύ 

 ̍Press <OK> and the Create New Task dialog will be shown (Figure 21) 

 ̍Press <Left> and/or <Right> to pick the electrode spread 
<ABEM Active Guidance> provides details about the most common spreads 

 ̍Press <Down> to highlight Protocol 

 ̍Press <Left> and/or <Right> to pick the protocol file 
<ABEM Active Guidance> provides pros/cons for common protocols 

If the default values of electrode spacing need to be changed then: 
 ̍Press <Down> to highlight Electrode Spacing X and/or Y; only spacing 
directions used in the selected spread are active. VES spreads do not require 
a spacing value; they have absolute electrode positions embedded within 
them. 

 ̍Press <OK> and the numerical keyboard emulator will be shown 

 ̍Enter the required electrode spacing and return, see Chapter 3.6.2 The 
Keyboard Emulators 

 ̍Press <Down> to highlight the OK button 

 ̍Press <OK> 

 

 
Figure 21   Create new task dialog 

Alternatively, ǘƘŜ άғ/ǊŜŀǘŜ bŜǿ ¢ŀǎƪҔέ ƛǘŜƳ ƻŦ ǘƘŜ Task option menu can be used to create a 
new Task, see below. 

Note! After creating a new Task it is often necessary to check, and possibly 
modify, the data acquisition settings before starting to collect any 
measurements. For this reason, the screen will automatically switch to the 
ά{ŜǘǘƛƴƎǎκwŜŎŜƛǾŜǊέ Page for a newly created Task, see Chapter 5.2.2 Data 
Acquisition Settings 
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¶ Opening the Task option menu 

 ̍Move the highlight to the desired Task 

 ̍Press <Options> and the option menu of Figure 22 will be shown 

 

 
Figure 22   Task option menu with the Create New Task 

item highlighted 

The Menu Items of the Task option menu: 

Open The Task is made active and the ά{ŜǘǘƛƴƎǎκwŜŎŜƛǾŜǊέ Page is shown 

Rename See below 

Save As Template See Chapter 3.7.3 Template 

Delete Task will be deleted if confirmed by user in pop-up (Figure 23) 

Export See Chapter 10.2 Export Measurement Data 

New from A new Task will be created with the highlighted Task as a template. 
This works the same as opening from an ordinary Template but does 
so directly from the selected task, see Chapter 3.7.3 Template 

Create New Task Creates a new Task 

 

 
Figure 23   Confirm Task Delete dialog 
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¶ Renaming a Task. 
By default, a new Task will automatically be named after the chosen protocol; for 
ƛƴǎǘŀƴŎŜΣ ǳǎƛƴƎ ŀ DǊŀŘƛŜƴǘ ǇǊƻǘƻŎƻƭ ǿƛƭƭ ƎƛǾŜ ǘƘŜ ƴŀƳŜ άDǊŀŘƛŜƴǘψ·έΣ ǿƘŜǊŜ · ƛǎ ŀƴ 
automatically incremented number. This name can be edited. 

 ̍Open the Task option menu 

 ̍Move the highlight to <Rename> (Figure 24) 

 ̍Press <OK> and the Rename form will be shown. This is similar to the 
rename form of the Project (Figure 19); keep the cursor in the name box 
and press <OK> to bring up the keyboard emulator (Chapter 3.6.2 The 
Keyboard Emulators) 

 

 
Figure 24   Task Option menu with the 

Rename item highlighted 
 
3.7.3 Template 

A complete measuring setup used for a particular Task can be saved as a Template. This makes 
it easy to create a new Task with the same data acquisition settings as used previously. This 
helps to avoid overlooking the change of any setting away from the default, or last used, to a 
value suited to the intended measurement. 

Note! There is no acquisition data stored in a Template, just Task settings. 

A Template can only be created from the άtǊƻƧŜŎǘǎκ¢ŀǎƪ [ƛǎǘέ tŀƎŜ using the Task option menu 
(Figure 25). 

¶ Create a Template, i.e. save the settings from a Task as a Template 

 ̍hǇŜƴ ǘƘŜ άtǊƻƧŜŎǘǎκ¢ŀǎƪ [ƛǎǘέ Page 

 ̍Move the highlight to the wanted Task 

 ̍Press <Options> and the Task option menu will be shown 

 ̍Move the highlight the <Save as template> item (Figure 25) 

 ̍Press <OK> 
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Figure 25   Task Option menu with the Save As Template 

item highlighted 

 
Templates are managed in the άtǊƻƧŜŎǘǎκ¢ŀǎƪ ¢ŜƳǇƭŀǘŜǎέ tŀƎŜ (Figure 26), and have an option 
menu associated with them for administration (Figure 27). 

 
Figure 26   Task Templates Page 

¶ Opening the Template option menu 

 ̍Move the highlight to the wanted Template 

 ̍Press <Options> and the option menu of Figure 27 will be shown 

 
 



ABEM Terrameter VES & VES MAX 

26 

 

 
Figure 27   Template Option menu with the 

άNew fromέ item highlighted 

 
The Menu Items of the Template option menu: 

New from Creates a new Task from this Template, see Chapter 3.7.2 
Task for more information about the procedure for creating 
Tasks. 

Rename See below 

Delete A confirmation dialog is shown (Figure 28) and the Template 
will be deleted if the user confirms the action 

 

 
Figure 28   Confirm Template Delete dialog 

 

¶ Renaming a Template 
A new Template will automatically be named after the Task it was created from. This 
name can be edited. 

 ̍Open the Template option menu 

 ̍Move the highlight to <Rename> 

 ̍Press <OK> and the Rename form will be shown; this is similar to the 
rename form of the Project (Figure 19)  

 ̍Keep the cursor in the name box and press <OK> to bring up the 
keyboard emulator (Chapter 3.6.2 The Keyboard Emulators) 
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4 THE INSTRUMENT 

Settings and information specific to the instrument are handled in the Instrument Menu Item 
of the Navigation Menu (Figure 29). Each Sub-item is explained below. 

 
Figure 29   Navigation menu: Instrument Menu Item: Storage Sub-item marked 

 

4.1 Data Storage 

The Instrument/Storage Page (Figure 30) shows information about the data storage. 

Figure 30   Information Page for data storage 
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4.2 Network Connections 

The Terrameter VES / VES MAX has three network modes; 

- LAN Client 
- LAN Server 
- Wi-Fi Access Point 

From the Instrument/Network Page (Figure 31) it is possible to change between the network 
modes and get network information. The Network Page will also show information about 
connected external electrode selectors (ES10-64C).  

The Network Page displays the instrumentΩǎ IP addressΣ ƭŀōŜƭƭŜŘ άŜǘƘлέ; this used to 
communicate with the instrument via VNC software (see Chapter 3.3 VNC Control) or when 
using Terrameter Toolbox (see Appendix C. Terrameter Toolbox overview) for downloading 
data, managing protocols and spreads, and/or instrument maintenance. If the instrument is 
ƛƴ ά[!b /ƭƛŜƴǘέ ƳƻŘŜ ŀƴŘ ǘƘŜ ǎŜǊǾŜǊ ƛǘ is attached to has an internet connection, the 
Terrameter will try connecting to the ABEM technical support server via a Virtual Private 
Network (VPN, see Chapter 11.3 Remote Diagnostics). If successful, the VPN tunnel address 
will be listed, and labelled as άǘǳƴлέΦ 

 
Figure 31   Network Page 

Note! The information text on the Network Page will update automatically for 
LAN Client mode, but it will not update automatically when switching 
between network modes. To get updated network information it will be 
necessary to go to another Page temporarily. An easy way is to press 
<Browse> to go to the GPS Page, wait for a few seconds, and then press 
<Shift> + <Browse> to go back to the Network Page. 
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4.2.1 LAN Client 

In LAN Client mode, the network the Terrameter is attached to should supply connected 
clients with an IP address. Such devices are typically routers or servers, which act as DHCP 
servers, and this type of network is very common for office and home networks. 

 
4.2.2 LAN Server 

It might often be useful to connect a computer directly to the instrument. For this to work the 
DHCP server in the Terrameter VES / VES MAX must be activated from the 
άLƴǎǘǊǳƳŜƴǘκbŜǘǿƻǊƪέ Page. The sequence in the following procedure is critical to avoid failed 
connections: 

1. Make sure that no network cable is connected 
2. Lƴ ǘƘŜ άLƴǎǘǊǳƳŜƴǘκbŜǘǿƻǊƪέ tŀƎŜ ǎŜƭŜŎǘ ά[!b {ŜǊǾŜǊέ 
3. Go to the GPS Page by pressing <Browse>  
4. Wait for a few seconds 
5. Go back to Network Page by pressing <Shift> + <Browse> 
6. Check that the eth0 address is 192.168.23.1 
7. Connect the PC and the LS with an Ethernet network cable 
8. Wait until the PC has received an IP address 
9. Perform all required activities using Terrameter Toolbox, VNC software etc. 
10. Disconnect the Ethernet cable 
11. On the LS set DHCP server to Off 
12. Turn off LS 

Warning! Before connecting to an office network, be certain that the Network mode on 
the Terrameter VES / VES MAX is NOT set to LAN Server. If an instrument 
with the LAN server mode activated is connected to a network with another 
DHCP server in operation it can create severe network clashes seriously 
affecting other network users. 

 

4.2.3 Wi-Fi Access Point 

In this network mode the instrument will act as a wireless access point. This makes it possible 
to connect a computer or mobile device directly to the instrument without using any cables, 
a feature that can be very convenient to download or backup data in the field or VNC viewing 
and control (see Chapter 3.3 VNC Control). The instrument will create a wireless network with 
ǘƘŜ ǎŀƳŜ ƴŀƳŜ ŀǎ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǎŜǊƛŀƭ ƴǳƳōŜǊΣ ŜΦƎΦ ά[{нмслулосфέΦ ¢ƘŜ ǇŀǎǎǿƻǊŘ ŦƻǊ ǘƘŜ 
Wi-Cƛ ƴŜǘǿƻǊƪ ƛǎ ά¢ŜǊǊŀƳŜǘŜǊ[{нέΦ  

Note! When starting the Wi-Fi Access Point network mode it may take 1 - 2 
minutes before the wireless access point is started. 

 

Note! The SSID of the wireless network will be the same as the instrument serial 
ƴǳƳōŜǊΣ ŜΦƎΦ ά[{нмслулосфέ. The password for the wireless network is 
ά¢ŜǊǊŀƳŜǘŜǊ[{нέ 
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4.3 GNSS (Global Navigation Satellite System) Receiver 

The GPS Page (Figure 32) shows a live status for the GNSS receiver and the present position 
of the instrument, provided a sufficient satellite signal is received. The default mode for the 
Terrameter is to use the Internal GNSS antenna mounted in the handle of the instrument. 
However, an option to receive GNSS positioning from an external device is available. External 
positioning systems can provide better station records during static measurements or help 
facilitate mobile measurements. 

To use an external positioning device, set it up to output positional information as an NMEA 
string in GGA format via a USB cable. Plug the USB cable into the USB port on the end panel 
of the Terrameter VES / VES MAX, and use the left or right arrow to select External GPS. 

 
Figure 32   Status Page for GPS receiver 

There is no need to use a specific external GNSS device, the only requirement is that the GNSS 
device is able to output a GGA formatted NMEA string via USB at a rate of 1Hz or 2Hz. The 
Terrameter will automatically apply the correct serial communciation settings but, if positional 
information fails to appear, start by ensuring that the external device is transmitting and then 
check its communication settings: 
 
 

Baud rate:  any value from 9600 to 115200      
Data bits:  8      
Stop bits:  1      
Parity:  None     
Flow control: None  
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4.4 Language 

It is possible to change the language used for the main instrument menus, dialogues and data 
displays from the Language Page (Figure 33). 
 

 
Figure 33   Language Page  

The conversion from one language to another is not instantaneous and requires a reboot of 
the instrument (Figure 34) to take effect.  
 

 
Figure 34   Confirming a reboot of the Terrameter to change display language 

 

Note! At present, all Active Guidance screens are only available in English, 
regardless of language choice.  
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4.5 License 

The License Page (Figure 35) shows the current state of the license and all activated features. 
Lǘ ƛǎ ŀƭǎƻ ǇƻǎǎƛōƭŜ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ ƭƛŎŜƴǎŜ ŦǊƻƳ ǘƘƛǎ ǇŀƎŜ ƛŦ ŀƴ ǳǇƎǊŀŘŜ Ƙŀǎ ōŜŜƴ 
purchased and made available. These license updates can be installed over the internet if the 
instrument is connected to the ABEM technical support site (see 4.2 Network Connections). 
Alternatively, if connecting the instrument to the support site proves problematic, licenses 
can be updated from a USB memory stick. In such a case contact the Guideline Geo support 
team to receive the license file.  

 
Figure 35   License status page 

After selecting the appropriate update option, the License update dialog (Figure 36) will show. 
After the update is finished the license update dialog will disappear and the licenses on the 
License status Page will update. In some instances, it may be necessary to restart the 
instrument for the changes to register. 

 
Figure 36   License update dialog 

Note! Updating the license may take up to 2-3 minutes. During this period the 
screen will not change.  

Note! VES to VES MAX upgrades, and VES / VES MAX to LS 2 upgrades, require 
physical work to be undertaken at a Guideline Geo service centre. 
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4.6 Calibration 

Calibration of the instrument is done at the factory before delivery. Users have no need to 
access this page. An unlock key must be typed in to access the content (Figure 37), and a 
complete calibration requires special equipment. If you suspect your Terrameter VES / VES 
MAX requires recalibration (it is unlikely to be necessary during normal operation), contact 
support@guidelinegeo.com  

 
Figure 37  Calibration Page 

 

4.7 The Relay Switch 

In a full imaging system, the relay switch consists of four relay cards that can handle 16 
electrodes each. The VES MAX version of the instrument has one relay card and can switch up 
to 16 electrodes via ǘƘŜ ƳǳƭǘƛǇƛƴ ά/ƻƴƴŜŎǘƻǊ мέ ƻƴ ǘƘŜ 9ƴŘ tŀƴŜƭ. This can be useful for 
laboratory measurements, custom survey set-ups and also collecting multiple P1-P2 spacings 
for each current injection during a Schlumberger measurement. This latter approach allows 
for the optimum potential pair to be selected for each current pair at the inversion stage. 

The present status of the relay switch can be viewed in a table on the Electrode Switch Page 
(Figure 38). 

For more information on the Relay Switch matrix and multi-electrode survey, consult the 
Terrameter LS 2 User Manual. This not only expands upon this section but provides insight 
into cable spreads, protocols and their associated file formats and structure. 

mailto:support@guidelinegeo.com
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Figure 38   Relay switch status Page from a Terrameter LS 2 

 

4.7.1 The External Relay Switch(es) 

If it is necessary to do full imaging with a Terrameter VES or VES MAX, one (or more) external 
relay switching units (electrode selectors) of type ES10-64C can be connected (Figure 39). In 
cases where more than one external unit is required, they must be of type ES10-64C (orange 
colour), the older ES10-64 (grey colour) cannot link to other units. 
 
 

 
Figure 39   Schematic of an ES10-64C connected to a Terrameter VES / VES MAX. Connection 
would be via an ABEM Multifunction Cable, ES10-64C Communication Adapter and interlink 

cables, or Interlink Converter Set and interlink cables, depending on survey requirements 
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There are several connection options for the ES10-64C depending upon the required layout 
and distances involved. 

- If the distance between the Terrameter and the (first) ES10-64C is less than 1.5m, it 
should be connected to the AUX connector via a multifunction cable (ABEM part no 
36-33002011). The ES10-64C will take power direct from the Terrameter. Additional 
ES10-сп/ ǳƴƛǘǎ ǿƛƭƭ ŎƻƴƴŜŎǘ ƛƴ ǎŜǊƛŜǎΣ ǳǎƛƴƎ ŀƴ ά9{мл-сп/ LƴǘŜǊƭƛƴƪ /ŀōƭŜέ ōŜǘǿŜŜƴ 
them, and each will require external 12V power. The last ES10-64C in the chain cannot 
be more than 500m from the Terrameter. 

- If the first ES10-сп/ ƴŜŜŘǎ ǘƻ ōŜ ƳƻǊŜ ǘƘŀƴ мΦрƳ ŦǊƻƳ ǘƘŜ ¢ŜǊǊŀƳŜǘŜǊΣ ŀƴ έ9{мл-64C 
/ƻƳƳǳƴƛŎŀǘƛƻƴ !ŘŀǇǘŜǊέ ό36-ооллннумύ Ǉƭǳǎ ŀƴ ά9{мл-сп/ LƴǘŜǊƭƛƴƪ /ŀōƭŜέ ƛǎ 
required. As above, the last (or only) ES10-64C in use cannot be more than 500m from 
the Terrameter. All ES10-64C units will require an external 12V power source 
connected by ŀƴ άES10-64C External Power Cableέ (36-33002206). 

- LŦ ƭŀǊƎŜǊ ŘƛǎǘŀƴŎŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƘŜ άLƴǘŜǊƭƛƴƪ /ƻƴǾŜǊǘŜǊ {Ŝǘέ (22-33001286) can be 
used. Only one ES10-64C can now be used, but the maximum distance between the 
Terrameter and ES10-64C is 2000 meters. The ES10-64C requires an external 12V 
power source.  

Note! Depending upon conditions, some older ES10-64C units can experience start-up 
issues, consuming more power (12V DC) than expected. This can be solved by 
using external power, or by doing a minor hardware modification of the ES10-64C 
controller board. Please contact ABEM in case you experience this problem. 

For more information on external relay switches and multi-electrode survey, consult the 
Terrameter LS 2 User Manual. This not only expands upon this section but provides insight 
into cable spreads, protocols and their associated file formats and structure. 
 

4.8 Power Source 

The Power Source Page (Figure 40) shows the status for the power supply and internal 
temperature of the instrument. The actual values are shown and they are complemented with 
minimum and maximum values (since start-up) within square brackets. 

 
Figure 40   Status Page for power supply and temperature 
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The screenshot shows the current design with two Li-ion batteries forming the internal power 
solution. For older instruments with a single NiMH battery, there is a single ά.ŀǘǘŜǊȅ ǎǘŀǘǳǎέ 
read-out and only one internal battery icon in the notification area at the bottom of the 
screen. 

The ABEM Power Adapter (10-006021) is a useful way to ensure a good power supply for your 
Terrameter VES / VES MAX; this optional accessory allows the Terrameter to be run from a 
small mobile generator. It is a rugged AC-DC converter which is able to cope with fast-changing 
and, often, high-current demands of the Terrameter during measurement, whilst still 
providing a stable 12V supply.      
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5 MEASUREMENT PREPARATION 

5.1 Save Field Time With Good Preparation 

Successful surveys start in the office; look through archive material for the area (topographical 
and geological maps, aerial photographs, reports etc.) and consider whether resistivity 
surveying is a suitable method for the current problem. If so, select possible profile line 
locations that are likely to be most diagnostic / provide the greatest chance of success. 

Once on site, walk around the area to be surveyed with maps and/or aerial photographs at 
hand to select the optimal profile lines; current conditions, or features only obvious when on 
site, may change your original plan. Walk the entire length of any planned cable runs before 
putting out any equipment, to ensure that the selected orientation is practical. 

Note! Poor electrode contact is the most common reason for bad data. 

Bring suitable hammers for installing the electrodes in the field, for instance polyurethane 
(PUR) covered hammers that give good force without damaging the electrodes. It is often 
necessary to water the ground around electrodes, sometimes with addition of salt and/or 
some additive to make the water stay in place during measurements (for instance drilling 
polymer or bentonite). In cases with paved surfaces it may be necessary to drill holes for 
inserting the electrodes or to use plate electrodes.  

Electrical installations and grounded metal objects may disturb the measurements and create 
noise, be observant and take notes of possible sources of disturbance. 

 

5.2 Preparing for Data Acquisition 

5.2.1 Create Projects and Tasks 

In order to prepare for data acquisition, at least one Project with one or more Tasks must exist. 
Chapters 3.7.1 Project and 3.7.2 Task explain how to create Projects and Tasks. 

Alternatively, measurements can be added to existing Projects and Tasks. 

All data from a Project is saved in a single database file. It is recommended not to make the 
Project too large as it may become cumbersome and slow to handle. That said, typical VES 
measurements contain relatively small data volumes compared to full-scale imaging. 

Also see Chapter 6.7 Full Waveform Data for more information about recording and handling 
larger volumes of data. 

5.2.2 Data Acquisition Settings 

Data acquisition settings are defined within the ά{ŜǘǘƛƴƎǎέ Menu Item, under which there are 
five PagesΥ ά[ƻŀŘκ{ŀǾŜ {ŜǘǘƛƴƎǎέΣ άwŜŎŜƛǾŜǊ {ŜǘǘƛƴƎǎέ, ά¢ǊŀƴǎƳƛǘǘŜǊ {ŜǘǘƛƴƎǎέΣ άLt ²ƛƴŘƻǿ 
{ŜǘǘƛƴƎǎέ and ά.ƻǊŜƘƻƭŜ [ƻƎ {ŜǘǘƛƴƎǎέ (Figure 41). 
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Figure 41  Navigation menu, Settings Menu Item: Load/Save Settings Sub-item marked 

 

5.2.2.1 Load/Save Settings 

 
Figure 42   Load/Save Settings Page 

The Terrameter instruments come with a set of pre-loaded suggested settings for different 
modes of survey. These settings should be suitable for starting the majority of surveys and are 
available via the Load/Save Settings Page (Figure 42). 
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The available options on the Load/Save Settings Page: 

Load Settings   Load predefined settings 

Save Settings   Save the current settings to a file 

Delete Settings   Delete settings files 

Settings files can be loaded to the instrument using Terrameter Toolbox, or saved directly on 
the instrument based on the current settings. If the pre-loaded settings files are lost or 
accidentally deleted, a new set can be downloaded from the Guideline Geo website.  

 
Figure 43   Load Settings dialog 

The Load Settings dialog (Figure 43) is divided into two parts. The upper part lists the installed 
settings files. The lower part shows what settings will be changed compared to the current 
settings.  

Note! Only the settings that will be changed compared to the existing setup are 
shown in the Load Settings dialog 

The naming of the settings files supplied by ABEM starts with the regional electricity 
transmission frequency, followed by the measurement mode and then information about the 
settings. For example:  

ά50Hz_Res-IP50_1Secέ ŀŎǘƛǾŀǘŜǎ ŀ w9{ ŀƴŘ Lt Measure Mode (using 50 % duty cycle), with 1 
ǎŜŎƻƴŘ Ψƻƴ ǘƛƳŜΩΣ ŀƴŘ Lt ǿƛƴŘƻǿǎ ƻǇǘƛƳƛȊŜŘ ŦƻǊ рл IȊ ǇƻǿŜǊ ƭƛƴŜ ŦǊŜǉǳŜƴŎȅΦ 
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ά50Hz_Res-IP100_4Sec[Train]έ ŀŎǘƛǾŀǘŜǎ ŀ w9{ ŀƴŘ Lt Measure Mode (using 100 % duty cycle),  
ǿƛǘƘ п ǎŜŎƻƴŘ Ψƻƴ ǘƛƳŜΩΣ Lt ǿƛƴŘƻǿǎ ƻǇǘƛƳƛȊŜŘ ŦƻǊ  рл IȊ ǇƻǿŜǊ ƭƛƴŜ ŦǊŜǉǳŜƴŎȅΣ ŀƴŘ ŦƛƭǘŜǊƛƴƎ 
noise from train networks operating on 16.67 Hz (found in since northern European 
countries). Note that the 60Hz version of this script filters train networks operating on 25 Hz 
(found on some AmTrak lines in the northeast of the USA). 

ά50Hz_Res_0.3+0.5Secέ ŀŎǘƛǾŀǘŜǎ ŀ w9{ Measure Mode, with 0.3 second delay time, 0.5 
second acquisition time, and optimized for 50 Hz power line frequency. 

5.2.2.2 Receiver Settings 

 
Figure 44   Receiver Settings Page 

The available settings on the Receiver Settings Page (Figure 44): 

Measure mode Options include Self Potential (SP), Resistivity (RES), combined 
Resistivity and Induced Polarization (RES, IP) using traditional 50 % 
duty cycle current pattern, and a novel combined Resistivity and 
Induced Polarization (RES, IP100%) mode using 100 % duty cycle 
(only available on LS 2 Advanced and VES MAX models). 

Minimum # of Stacks 

Maximum # of Stacks 

!ŎǘƛǾŜ ŦƻǊ άwŜǎΣ LtϦ ŀƴŘ ά{t ƳƻŘŜΤ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎǘŀŎƪǎ ƴŜŜŘŜŘ ǿƛƭƭ 
depend on site conditions, electrode spread size and the type of 
electrode array used. It is recommended to start out a task with 
multiple stacks and, if the standard deviation is very favourable, the 
maximum number of stacks setting may be reduced even as low as 
one to speed up measurements. The total number of stacks used will 
ŘŜǇŜƴŘ ǳǇƻƴ ǿƘŜǘƘŜǊ ǘƘŜ ŜǊǊƻǊ ŎǊƛǘŜǊƛŀ Ƙŀǎ ōŜŜƴ ƳŜǘ όǎŜŜ ά9ǊǊƻǊ 
Limit", below) or the maximum number of stacks has been achieved. 



ABEM Terrameter VES & VES MAX 

41 

# of Current Pulses !ŎǘƛǾŜ ŦƻǊ άwŜǎΣ Ltмлл҈έ ƳƻŘŜΤ ŘŜŦƛƴŜǎ Ƙƻǿ Ƴŀƴȅ ŎǳǊǊŜƴǘ ǇǳƭǎŜǎ ǿƛƭƭ 
be used per measurement, this number is not constrained by data 
ǉǳŀƭƛǘȅ όά9ǊǊƻǊ [ƛƳƛǘϦύΦ Only available on LS 2 Advanced / VES MAX 
models. 

Error Limit The error limit is equivalent to the standard deviation between 
repeated measurements (stackings) divided by the mean value for a 
data point, also known as variation coefficient. Measuring will be 
repeated until the minimum number of stacks has been achieved. 
Measurement for that data point will then stop if the variation falls 
within the specified limit. If not, it will continue until either the 
variation drops below the limit or the maximum number of stacks 
has been reached. 

Delay Time The delay time setting defines the interval from switching on current 
transmission until signal integration for the resistivity measurement 
starts. Ideally the delay time should be long enough for the ground 
to become fully charged. If set too short, charge-up effects within the 
ground may decrease data quality. 

Acq. Time The acquisition time defines for how long signal integration lasts for 
each part of the measuring cycle (see Appendix A. Measurement 
Modes). Generally the principle is that the longer the acquisition 
time, the better the data quality. It should be noted, that in some 
countries the railway system uses a frequency of 16 2/3 Hz, which 
means that multiples of 60 ms are required (note that such noise may 
be observed many kilometres or even tens of kilometres away from 
railway lines). 

Number of IP 
Windows 

The number of IP windows only applies to measurements in one of 
the IP modes, and the timings are defined in the άaŜŀǎǳǊŜκLt 
²ƛƴŘƻǿǎ {ŜǘǘƛƴƎǎέ tŀƎŜ (Figure 46). 

Record Full 
Waveform 

In addition to the single averaged data values measured for each 
electrode combination, this option records how the output voltage 
and current, plus the input voltages, change throughout the 
measurement cycle (LS 2 Advanced / VES MAX models only). This 
option does not increase measurement time, but it does create 
bigger project files, especially at high άSample Rateέ settings. See 
Chapter 6.7 Full Waveform Data for more information on this issue.  

Sample Rate Specifies frequency at which full waveform measurements are 
sampled. A higher sample rate means that more samples will be used 
for data calculations, and can be especially useful for IP data 

Powerline Frequency The power line frequency should be set to 50 Hz or 60 Hz depending 
on the system used in the area of investigation and is used to adjust 
measurement parameters for filtering of power line noise. 
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5.2.2.3 Transmitter Settings 

 
Figure 45   Transmitter Settings Page 

The available settings on the Transmitter Settings Page (Figure 45): 

Minimum 
Current 

 

This setting does not force the instrument to transmit, at least, the 
selected current (the actual value is a result of ground conditions and 
the maximum current/voltage/power settings); instead, this defines 
ǿƘŜƴ ŀ άƭƻǿ ŎǳǊǊŜƴǘέ ǿŀǊƴƛƴƎ ǿƛƭƭ ŀǇǇŜŀǊΦ  

Maximum 
Current 

Sets the maximum current that can be used for measurements. It should 
be selected according to site conditions (electrode grounding conditions, 
noise levels etc.), electrode spread size and type of electrode array, to 
achieve good signal-to-noise ratio and productivity. Setting the 
maximum current to a lower than maximum value can be used for saving 
battery power 

Maximum Power Maximum output power can be limited, for example to save battery 
power 

Maximum 
Output Voltage 

Maximum output voltage from the transmitter can be limited, if for 
example the electrode cables used are not designed for the maximum 
voltage 

Electrode Test 9ƭŜŎǘǊƻŘŜ ǘŜǎǘ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ ǘƘŜ ΨCƻŎǳǎ hƴŜΩ ƳŜǘƘƻŘΣ ƛƴ ǿƘƛŎƘ ǘƘŜ 
resistance of each electrode is measured against all the other electrodes 
combined; this option determines whether the test will be done. 
Switching it off is not recommended for normal data acquisition as it may 
lead to the acquisition of bad data from electrodes with inadequate 
ground contact. 
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Bad Electrode 

Fail Electrode 

Thresholds for categorizing acceptable electrode contact resistance. 
Needs to be set according to site conditions, as ground resistance can 
vary a lot from site to site.  

Electrode Test 
Current 

The maximum current used for the electrode test. 20mA is normally a 
good value to use. 

Load Variation 
Margin  

This defines how much the output voltage is allowed to change in order 
to maintain constant current (if the load varies) during measurement. If 
the change is bigger than the set value, the measurement will stop, and 
ŀƴ ŜǊǊƻǊ ƳŜǎǎŀƎŜ ǎƘƻǿƴ όǘȅǇƛŎŀƭƭȅ άbƻǘ ǊŜƎǳƭŀǘƛƴƎέύΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ƛǎ 
10 %. Increasing this value can improve measurements in difficult 
conditions but will also limit the maximum power output as the 
ƛƴǎǘǊǳƳŜƴǘ Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ ŀ ƭŀǊƎŜǊ ΨǊŜǎŜǊǾŜΩ ƻŦ ǇƻǿŜǊ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ŀ 
measurement (to be able to maintain constant current flow in the case 
that load resistance increases during the current injection). 

  
 

5.2.2.4 IP Window Settings 

 
Figure 46   IP Window settings Page 

The timing setup for measuring chargeability in IP Measure Modes is defined in the "IP 
Window Settings" Page (Figure 46). Integration times for the (up to) 20 measurement 
ǿƛƴŘƻǿǎ ŀǊŜ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ ōƻǘǘƻƳ ƭƛǎǘΦ ¢ƘŜ ΨŎǳǊǊŜƴǘ-ƻŦŦΩ ǘƛƳŜ όƻƴƭȅ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭΣ 
рл҈ Řǳǘȅ ŎȅŎƭŜΣ άIPέ Measure Mode) is equivalent to "IP Minimum Off Time" unless the total 
sum of IP delay time and integration times are larger. IP integration windows should be 
multiples of the local powerline frequency period (for instance multiples of 20 ms for 50 Hz 
frequency and 16.667 Ƴǎ ŦƻǊ слIȊύΦ άLt ŘŜƭŀȅ ǘƛƳŜέ ŀƭƭƻǿǎ ǘƘŜ ƴŀǘǳǊŀƭ ƴƻƛǎŜ ƎŜƴŜǊŀǘŜŘ ǿƘŜƴ 
current is switched off (or switched polarity) to pass before integration begins; it should only 
be 0.01 s ς 0.02 s.  
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5.2.2.5 Borehole Log Settings 

 
Figure 47   Borehole Log Settings Page 

The available options on the Borehole Log Settings Page (Figure 47) are as follows: 

Temperature This, and the next five menu items, represent the different parameters 
that can be recorded in borehole logging. These settings define if, and 
when, each of them will be recorded. 
 

¢ƘŜȅ Ŏŀƴ ōŜ ǎŜǘ ǘƻ άbƻέΣ ά¦ǇέΣ ά5ƻǿƴέΣ ŀƴŘ ά¦Ǉ ŀƴŘ 5ƻǿƴέΦ 

Self Potential Normally recorded on the down phase, before any current flows. 

Short Normal A resistivity/IP measurement of the surrounding geology. 

Long Normal A resistivity/IP measurement of the surrounding geology. 

Long Lateral A resistivity/IP measurement of the surrounding geology. 

Fluid Resistivity A resistivity measurement of the fluid within the borehole.  

Step Down: 
Interval Multiplier 
 

Step Up:  
Interval Multiplier 

¢ƘŜ ŘŜŦŀǳƭǘ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴǘŜǊǾŀƭ όŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ά½έ ǾŀƭǳŜ ǿƘŜƴ 
creating a Task, see Chapter 3.7.2 Task) can be given a multiplication 
ŦŀŎǘƻǊ ŦƻǊ ά{ǘŜǇ 5ƻǿƴέ ŀƴŘ ά{ǘŜǇ ¦ǇέΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

This allows different measurement intervals on the downward and 
ǳǇǿŀǊŘ ƧƻǳǊƴŜȅ ƻŦ ǘƘŜ ƭƻƎƎƛƴƎ ŘŜǾƛŎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ǘƘŜ άaƛƴƛƳǳƳ 
9ƭŜŎǘǊƻŘŜ {ǇŀŎƛƴƎ ½ όƳύέ ǿŀǎ ǎŜǘ ǘƻ м Ƴ ŀƴŘ ǘƘŜ ά{ǘŜǇ 5ƻǿƴέ ƳǳƭǘƛǇƭƛŜǊ 
is set to 2, the borehole data will be recorded every 2 meters on the 
downward journey but every metre on the return, upward, phase. The 
multiplication result is called the Step Distance.  

The multiplier can be set to 1, 2 or 4; default value is 1. 
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6 VES MEASUREMENT PROCEDURE 

6.1 General 

For general information and theory regarding geoelectrical surveying, please consult a 
modern geophysical textbook or tutorial. This section focuses on the practicalities of using the 
Terrameter VES / VES MAX resistivity meter and accessories rather than the in depth theory 
of resistivity and IP measurements. 

Note! Moisture and/or dirt in the connectors will compromise data quality and 
may even cause permanent damage to the connectors or instrument. 
Always keep connectors and any protective caps clean, dry and in place 
whenever possible. Where appropriate, interconnect protective caps to 
protect each other when cables are connected (Figure 48).                    . 
 

 
Figure 48   An example of connecting dust caps 

 

 

Dangerous voltages and currents are transmitted by the 
Terrameter via electrode cables connected to it or an external 
Electrode Selector! During the entire duration of an electrode 
contact test or measurement session it is always the 
responsibility of the operator to have full control of the entire 
electrode cable layout, so that people and animals do not get 
close to the electrodes and electrode take-outs connected to 
the measurement cables! 

 

6.2 Essential Equipment  

The following equipment should be considered mandatory for data acquisition using the 
ABEM Terrameter VES / VES MAX system: 

- To ensure proper function during geoelectrical imaging with medium to high power 
the Terrameter should be powered from an external battery, for instance a gelled 
lead-acid battery or a car battery (40 ς 70 Ah, depending on intended workload). 

- Cable reels for the four electrodes (C1, C2, P1 & P2) and a suitable quantity of 
crocodile/alligator clips and cable jumpers. 

- Suitable quantity of electrodes. 

Double check that the internal and external batteries for the Terrameter are charged before 
going to the field!  
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6.3 Recommended Additional Equipment 

Often additional equipment is required for efficient acquisition of good quality data. The 
following list is an attempt to summarize frequently needed additional equipment. 

- Battery charger and spare external battery. 
- A set of walkie-talkies, or mobile phones. 
- Polyurethane hammers (two or more) for hammering in electrodes. 
- Plastic bottles for water, potentially with added salt, to improve electrode contact in 

dry ground. A drill mud polymer added to the water can increase the viscosity to 
prevent draining away during measurement in permeable soils. Mix salt and polymer 
with water to suitable viscosity, it may be wise to do this in buckets before pouring the 
mixture into plastic bottles of a convenient size. 

- Additional electrodes and jumpers when operating in areas with dry ground giving 
contact difficulties, to allow use of multiple electrodes at a single location.  

- Pegs and/or spray paint to mark out cable runs and electrode positions. 
- Non-ƳŜǘŀƭƭƛŎ ǎǳǊǾŜȅƻǊǎΩ ǘŀǇŜs to measure distance from sounding centre out to 

individual electrode locations. 
- Levelling equipment and / or good quality GPS receiver if topography needs to be 

recorded (depends on type of terrain). 
- A basic kit for keeping connectors clean and dry, for example toothpicks, toothbrush, 

lint-free cloth, and residue-free contact cleaner. 
- Pocket multi-meter with continuity check function for fault detection. 

 

6.4 Setting up the Hardware 

Measure out initial electrode locations, and roll out the electrode cables, connecting the 
electrodes to the electrode cable, and the electrode cables to C!, C2, P1 and P2 on the end 
panel of the Terrameter VES/VES MAX (Figure 49   Two options for laying out VES cablesFigure 
49). Ensure adequate electrode contact is provided, and that all jumpers and connectors for 
joining instrument, cables and electrodes are in good condition and properly attached. It is 
recommended to twist or slide the crocodile/alligator connectors up and down while 
connecting, to remove dirt or oxide on the contact surfaces.  

Connect external power supply, if needed; the built-in battery pack (s) may only be sufficient 
for small low power surveys. Switch on the instrument by pressing the power button 

  
Figure 49   Two options for laying out VES cables 
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6.5 Vertical Electrical Sounding on the Instrument 

By now, the instrument should have been set up such that the active Task is a VES Task, that 
is the Task was created with a VES spread and protocol (see Chapter 3.7.2 Task). 

In VES mode there will be primarily four Pages involved: 

- The άaŜŀǎǳǊŜκtǊƻƎǊŜǎǎέ tŀƎŜ (Figure 52) will be used to start and stop measurements 
as usual. Choosing which of the predefined electrode positions to measure from can 
also be set from this Page. 

- The άMeasureκ9ƭŜŎǘǊƻŘŜ tƻǎƛǘƛƻƴǎέ tŀƎŜ (Figure 53) displays a list of all the possible 
electrode positions that are predefined in the active Task. The electrode positions can 
be set manually (and a new temporary electrode position created) from this Page. 

- The άMeasureκ±9{ /ǳǊǾŜέ tŀƎŜ (Figure 67) displays a sounding curve of the 
measurements made so far in the active task. 

- The άMeasure/VES Tableέ tŀƎŜ (Figure 68) displays a reviewable table of the 
measurements made so far in the active task. 

As a Vertical Electrical Sounding, only utilises the C1, C2, P1 and P2 connectors on the VES/VES 
MAX end-panel. The άaŜŀǎǳǊŜκ9ƭŜŎǘǊƻŘŜǎέ tŀƎŜ for a VES Task will look similar to the one 
shown in Figure 50. 

 
Figure 50   The Electrodes Page in VES mode 

The electrode positions used at any time are pre-defined in the VES measurement protocol 
and thus the electrode coordinates will automatically be saved together with the measured 
data. The measurement protocols must be written in a special format (see Appendix B. Spread 
and Measuring Sequence Files, 13.3 Protocol Files in XML-format for VES). 
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6.5.1 Managing Electrode Positions 

Electrode positions for a VES Task are handled differently depending on the array type. Most 
common is the Schlumberger array and, for this electrode arrangement, positions are given 
as άabκнέ and ά!.κнέ ŘƛǎǘŀƴŎŜǎ (Figure 51), where MN is the distance between P1 and P2, 
and AB is the distance between C1 and C2). These are entered into a VES protocol file as 
absolute distances and no multiplier is required, which is why all three coordinates (X, Y and 
Z) are greyed-ƻǳǘ ƛƴ ǘƘŜ ά/ǊŜŀǘŜ bŜǿ ¢ŀǎƪέ ŘƛŀƭƻƎ ŦƻǊ ±9{Φ  

 

 
Figure 51   Schematic of a VES (Schlumberger) layout 

In VES mode, with a Schlumberger protocol selected, ŀ ƭƛƴŜ ǿƛǘƘ ŀ άabκн ŀƴŘ !.κнέ ŜƭŜŎǘǊƻŘŜ 
position will be shown on the Progress Page (Figure 52). This is the active electrode position, 
and it can be changed using the left and right arrows. It is thus possible to step through all 
available electrode positions that are pre-defined in the protocol file; measurements do not 
necessarily need to be undertaken at every interval.   

 
Figure 52   The Progress Page in VES mode 
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¶ Changing the active electrode position from the Progress Page 

 ̍IƛƎƘƭƛƎƘǘ ǘƘŜ άabκнҐ Ȅ !.κнҐ Ȅέ Ǌƻǿ ƛƴ ǘƘŜ ǇǊƻƎǊŜǎǎ ƭƛǎǘ 

 ̍Press <Left> and/or <Right> 

 
Lǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŎǊŜŀǘŜ ƴŜǿΣ ŎǳǎǘƻƳΣ ŜƭŜŎǘǊƻŘŜ Ǉƻǎƛǘƛƻƴǎ ƛƴ ǘƘŜ άaŜŀǎǳǊŜκ9ƭŜŎǘǊƻŘŜ tƻǎƛǘƛƻƴǎέ 
Page (see below) which then become part of the predefined list. They can then be selected as 
the active electrode position in the same way as the predefined electrode positions, by using 
the left and right arrow keys. 

 
Figure 53   Electrode Positions Page in VES mode. Highlight bar (blue) and active electrode 

position marker (yellow) both on the second row 

The Electrode Positions Page (Figure 53) lists all the electrode positions from the protocol file. 
The yellow arrow is placed on the line that corresponds to the active electrode position. This 
electrode position is the one that is shown on the second row of the Progress Page (Figure 
52). The Electrode Positions Page will be empty when the instrument is not in VES mode. 

¶ Changing the active electrode position from the Electrode Positions Page 

 ̍Highlight the required electrode position in the list 

 ̍Press <OK> 
 

A new, custom, electrode position can be created for use during the measurement session.  

Note! Custom electrode positions are not saved to the list by default and will be lost 
at power-off or if the active Project or Task is changed. To retain them use the 
save option or create a custom VES protocol file for upload to the instrument. 
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¶ Creating a new electrode position 

 ̍Navigate to the άaŜŀǎǳǊŜκ9ƭŜŎǘǊƻŘŜ tƻǎƛǘƛƻƴǎέ tŀƎŜ (Figure 53) 

 ̍IƛƎƘƭƛƎƘǘ ǘƘŜ ŦƛǊǎǘ Ǌƻǿ ғ/ǊŜŀǘŜ Ψ9ƭŜŎǘǊƻŘŜ tƻǎƛǘƛƻƴΩҔ 

 ̍Press <OK>, the Create Electrode Position dialog will be shown (Figure 54) 

 ̍Enter the positions for the current electrodes (A and B) and potential 
electrodes (M and N). The electrode positions are given as the distance 
from the mid-point of the electrode spread. 

 ̍/ƘƻƻǎŜ ǘƘŜ ŎƻǊǊŜŎǘ ǎŜǘǘƛƴƎǎ ό¸Ŝǎ ƻǊ bƻύ ŦƻǊ ά. wŜƳƻǘŜέ ŀƴŘ άb wŜƳƻǘŜέ 
(used for pole-pole and pole-dipole surveys). 
 

If άB Remoteέ or άN Remoteέ is set to άYesέ then any numbers specified for 
άB[m]έ or άN[m]έ will be ignored. 

 ̍Press <Down> to highlight the OK command and press <OK> 

The new electrode position will be shown as first in the άElectrode Positionsέ 
list and will be made the active position automatically (Figure 55). 

 

 
Figure 54   Create Electrode Position dialog 

 
Figure 55   Result of using Create Electrode Position dialog 
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¶ Deleting an entry from the Electrode Positions list 

 ̍Highlight the required electrode position in the list 

 ̍Press <C> and confirm 

¶  Deleting all entries or saving the Electrode Positions list as a new protocol 

 ̍Press <OPT> to bring up the Save dialog (Figure 56) 

Either 

 ̍Select < Clear list > and press <OK> 

Or 

 ̍Edit protocol name, as required 

 ̍Select < Save > and press <OK> 

 

 
Figure 56   VES Electrode Positions save dialog 

 

6.5.2 Initiating a VES Measurement 

Collection of data in a VES survey is relatively straightforward. 

¶ Starting a VES measurement 

 ̍Choose an electrode position using one of the methods described above 

 ̍Ensure that the electrodes have been moved to the correct physical 
position and check that field crew and other people are clear of the 
electrodes and cables 

 ̍ If selecting the active electrode position was done from the Electrode 
Positions Page, navigate back to the Progress Page; the quickest way to 
do this is to press <Play/Pause>  

 ̍Highlight the < Start Measuring > command at the top of the progress list 

 ̍Press <OK> 

If the measurement setup involves transmitting current, that is if the measurement mode 
includes resistivity or IP, a warning message is issued (Figure 57   Electric shock warning dialog). 
 

Warning! Read the warning text (Figure 57   Electric shock warning dialog) carefully before 
accepting to start the   measuring process, and carry out the data acquisition 
accordingly! 

 Do not press <OK> until it is verified that no person or animal is touching any  
   part of the electrode cables, connectors or electrodes 
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Figure 57   Electric shock warning dialog 

 
6.5.3 Electrode Tests in a VES Measurement 

The instrument will now do an electrode contact test, prior to taking the measurement (if this 
option was enabled in the Transmitter Settings). There are two scenarios that follow: 

Electrode Test Pass If both current electrodes pass, the instrument will begin the 
measurement cycle automatically. 

Electrode Test Fail If the electrode test fails, the instrument will wait for further user 
instruction. The Progress Page ǿƛƭƭ ŘƛǎǇƭŀȅ ŀ ƳŜǎǎŀƎŜΣ ά9ƭŜŎǘǊƻŘŜ ǘŜǎǘ 
C!L[ όhYΥ ··Σ .ŀŘΥ ··Σ CŀƛƭΥ ··ύέΣ ƛƴŘƛŎŀǘƛƴƎ Ƙƻǿ Ƴŀƴȅ ŜƭŜŎǘǊƻŘŜǎ 
were good, bad, or failed based on the threshold settings (Figure 58). 

Go to the Electrodes Page (Figure 59) by pressing <Shift> + <Browse> 
to navigate one tab left. This tab provides a table detailing the 
ŎƻƴƴŜŎǘƛƻƴ Ǉƻƛƴǘ ŦƻǊ ŜŀŎƘ ŜƭŜŎǘǊƻŘŜ όά¢ŀƪŜƻǳǘέύΣ ǘƘŜ ŜƭŜŎǘǊƻŘŜ 
ƭƻŎŀǘƛƻƴǎ όάtƻǎέύ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻŘŜ ŎƻƴǘŀŎǘ ǘŜǎǘ 
όάhƘƳέύΦ ¢ƘŜ ά{ǘŀǘǳǎέ ŎƻƭǳƳƴ ŘŜǎŎǊƛōŜǎ Ƙƻǿ ƻŦǘŜƴ ŜŀŎƘ ŜƭŜŎǘǊƻŘŜ 
will be used as a current injector (AB) or potential pair (MN) during 
the next round of measurements; as this is a VES survey, they are 
only used once during the active measurement . 

Take note of the C1/C2 contact resistance and decide whether it 
requires improvement or whether the values are acceptable to 
continue. If improvement is required, push the red stop button prior 
to handling cables/electrodes. Firstly check jumper wires are firmly 
connected and that the crocodile/alligator clip is firm. Next, ensure 
that electrodes are well grounded (hammer deeper, reposition 
slightly, add water, double-up electrodes etc.).  

Release the red stop button and restart measurement (either from 
the Progress tab or by pressing the <Play/Pause> button). This will 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜǘŜǎǘ ǘƘŜ ά.ŀŘέΣ άCŀƛƭέΣ ƻǊ άbƻ /ƻƴǘŀŎǘέ ŜƭŜŎǘǊƻŘŜǎΦ 
After a retest, the instrument will either begin survey or produce 
another fail message, when further improvements can be made. 
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Figure 58   Electrode test results shown on the Progress Page 

 

 
Figure 59   Electrode test results on Electrodes Page 

Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ƛǘ Ƴŀȅ ōŜ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ƛƎƴƻǊŜ ǘƘŜ ǊŜǎǳƭǘ ŀƴŘ ΨŦƻǊŎŜ ǳǎŜΩ ŀƴ ŜƭŜŎǘǊƻŘŜΦ ¢Ƙƛǎ Ŏŀƴ 
be done from the pop-up menu (accessed by pressing the OPT key) on the Electrodes Page, by 
ǎŜƭŜŎǘƛƴƎ ά¦ǎŜέΦ !ƴȅ ŜƭŜŎǘǊƻŘŜǎ ǿƘƛŎƘ ŀǊŜ ŦƻǊŎŜŘ ǘƻ ōŜ ǳǎŜŘΣ ŘŜǎǇƛǘŜ ŦŀƛƭƛƴƎ ǘƘŜ ŜƭŜŎǘǊƻŘŜ ǘŜǎǘΣ 
ǿƛƭƭ ƘŀǾŜ ŀ ά¦έ ƴŜȄǘ ǘƻ ǘƘŜƳ ƛƴ ǘƘŜ ƭŜŦǘ-ƘŀƴŘ ά{έ ŎƻƭǳƳƴ. 
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Note! The Terrameter can only test the C1 and C2 electrodes when using the end-
panel. However, ensuring low contact resistance on potential electrodes is not 
as critical as on current electrodes. Lower P1/P2 contact resistances, result in 
more accurate measurements, but the high impedance of the input channels 
provides good accuracy even at higher contact resistances. For C1/C2, as the 
contact resistance increases, the current flow decreases, and thus the 
measurable signal and charging capability (when doing IP) also decreases. If it 
is still deemed necessary to test the contact resistance on all four electrodes, 
the following procedure should be followed. 

¶ Performing an electrode contact test on all four electrodes 

 ̍Connect the central potential electrodes to C1 & C2 

 ̍Start a measurement and the electrode test will begin. If it fails, improve 
the electrode contact and start the measurement again. When the test 
passes, press the red Stop button on the end-panel of the instrument 
before it completes the measurement cycle 

 ̍hƴ ǘƘŜ 9ƭŜŎǘǊƻŘŜǎ ǘŀōΣ ǇǊŜǎǎ ht¢ ŀƴŘ ǎŜƭŜŎǘ ά/ƭŜŀǊ ŀƭƭϦ ǘƻ ǊŜǎŜǘ ǘƘŜ ǘŜǎǘ 
results and then put all four electrodes back to their correct positions on 
the end-panel  

 ̍Release the Stop button and start the measurement again, the outer two 
electrodes (which should now be plugged into C1 and C2) will be tested 
and the measurement completed if the electrode test is successful 

 

Testing the potential electrodes is only required when a new P1/P2 spacing is used, so using 
ǘƘŜ {ŎƘƭǳƳōŜǊƎŜǊ ŀǊǊŀƴƎŜƳŜƴǘ ƭƛƳƛǘǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ΨŘƻǳōƭŜ ǘŜǎǘǎΩ ǊŜǉǳƛǊŜŘ. 

 
6.5.4 Data Collection in a VES Measurement 

Figure 60 shows the Progress Page during a VES measurement. The measurement can be 
paused, stopped and resumed as follows.  

¶ Pausing or stopping the measurement 

 ̍Move the highlight to the <Stop Measuring> row (Figure 60) 

 ̍Press <OK>  

Or  

 ̍Press <Play/Pause>  

The pause function waits for the active measurement cycle to complete before activating. As 
such, it might take a few seconds before the measuring pause dialog is shown (Figure 61). 
From this dialog it is possible to resume or stop the data acquisition process. 

 ̍Move the highlight to the appropriate row 

 ̍Press <OK> 
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Figure 60   Progress Page in VES mode during on-going measuring 

 

 
Figure 61   Measuring pause dialog 

The Stop button on the Terrameter VES / VES MAX end-panel will provide a faster stop of 
activity. No dialog is shown when stopping in this way. To resume, release the Stop button 
and press <Play/Pause> ƻǊ ƳƻǾŜ ǘƻ ǘƘŜ άMeasure/Progressέ Page and select <Start 
Measuring>. 

Note! If any person or animal approaches the electrode layout during 
measurement it is advisable to stop current transmission immediately 
with the red Stop button on the end panel of the instrument 

When the measurement of each VES position is complete the Status Bar ǿƛƭƭ ǎƘƻǿ άaŜŀǎǳǊƛƴƎ 
ŘƻƴŜΗέ ŀƴŘ ǘƘŜ ǎǘƻǇ-ƳŜŀǎǳǊƛƴƎ Ǌƻǿ ǿƛƭƭ ōŜ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ŀ άbƻ Řŀǘŀ Ǉƻƛƴǘǎ ǘƻ ƳŜŀǎǳǊŜέ 
statement (Figure 62).  

 
Figure 62   Part of the Progress Page in VES mode after measuring a data point 
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¶ Measuring the next data point  

 ̍aŀƪŜ ǎǳǊŜ ǘƘŜ άabκέҐ Ȅ !.κέҐ Ȅέ Ǌƻǿ ƛǎ ƘƛƎƘƭƛƎƘǘŜŘ 

 ̍Press <Right> to select a new set of electrode positions 

 ̍Pres <Play/Pause> or select <Start Measuring> 

If a problem with data acquisition is detected, the measurement process can be stopped and 
data deleted back to a user-defined point, allowing data points to be re-measured.  

¶ Deleting data 

 ̍Stop an ongoing measurement (see above) 

 ̍Highlight the row in the progress list corresponding to the point from 
which data should be re-measured 

 ̍Press <Options> 

 ̍IƛƎƘƭƛƎƘǘ άғ5ŜƭŜǘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀŦǘŜǊ aȄȄȄȄҔέ όǿƘŜǊŜ aȄȄȄȄ 
represents a measurement ID) (Figure 63) 

 ̍Press <OK> 

 

 
Figure 63   Delete data points option menu 

¢Ƙƛǎ ŀŎǘƛƻƴ ǿƛƭƭ ŘŜƭŜǘŜ Řŀǘŀ Ǉƻƛƴǘǎ ŀƴŘ ŎǊŜŀǘŜ ŀ ƴŜǿ ŜƴǘǊȅ ƛƴ ǘƘŜ ǇǊƻƎǊŜǎǎ ƭƛǎǘΣ ά5ŜƭŜǘŜŘ 
ΨaŜŀǎǳǊŜƳŜƴǘ aȄȄȄΣΧΣaȄȄȄ ƴҐȄȄȄΩέ όFigure 64ύΦ ¢ƘŜ άaȄȄȄέ ǎŜŎǘƛƻƴ ǎƘƻǿǎ ǘƘŜ ǎǇŀƴ ƻŦ 
measurement IDs that were ŘŜƭŜǘŜŘ ŀƴŘ ǘƘŜ άƴέ ǾŀƭǳŜ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ Řŀǘŀ Ǉƻƛƴǘǎ ŘŜƭŜǘŜŘ 
(remember that a single measurement ID can have up to 12 data points associated with it). 

 
Figure 64   Example of deleted data points 
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¶ Undeleting data 

 ̍Stop an ongoing measurement, Error! Reference source not found. 
 REF _Ref175916883 \h  \* MERGEFORMAT Error! Reference source not 
found.. 

 ̍IƛƎƘƭƛƎƘǘ ǘƘŜ ά5ŜƭŜǘŜŘ ΨaŜŀǎǳǊŜƳŜƴǘǎΧέ Ǌƻǿ ƛƴ ǘƘŜ ǇǊƻƎǊŜǎǎ ƭƛǎǘ ǘƘŀǘ 
represents the point from which data should be undeleted 

 ̍Press <Options> 

 ̍IƛƎƘƭƛƎƘǘ άғ¦ƴŘŜƭŜǘŜ ΨaŜŀǎǳǊŜƳŜƴǘǎ aȄȄȄΣΧΣaȄȄȄ ƴҐȄȄȄΩҔέ όaȄȄȄȄ 
represents a measurement ID) (Figure 65) 

 ̍Press <OK> 

 

 
Figure 65   Undelete/Delete data points Option menu 

¢ƘŜ ŎƻƳƳŀƴŘ ǿƛƭƭ ŀƭǎƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ŜƴǘǊȅΣ ǘƘƛǎ ǘƛƳŜ ŎŀƭƭŜŘ ά¦ƴŘŜƭŜǘŜŘ ΨaŜŀǎǳǊŜƳŜƴǘ 
aȄȄȄΣΧΣaȄȄȄ ƴҐȄȄȄΩέΣ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊǎ ŀǎ ǘƘŜ ŘŜƭŜǘŜŘ ŜƴǘǊȅ όFigure 66).   .  
 

 
Figure 66   Example of undeleted data points 
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LŦ Řŀǘŀ Ǉƻƛƴǘǎ ŀǊŜ ǘƻ ōŜ ŘŜƭŜǘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŀ ƳŜŀǎǳǊŜƳŜƴǘ όǿƛǘƘ ǘƘŜ άMeasure/Progressέ 
Page ǎƘƻǿƛƴƎ άbƻ ŘŀǘŀǇƻƛƴǘǎ ǘƻ ƳŜŀǎǳǊŜέύΣ ƳŜŀǎǳǊŜƳŜƴǘǎ Ŏŀƴ ōŜ ǎǘŀǊǘŜŘ ŀƎŀƛƴ ǿƘŜƴ ǎƻƳŜ 
data entries have been deleted. 

6.5.5 VES Sounding Curve 

The sounding curve is a double logarithmic diagram on the VES Curve Page (Figure 67). The 
vertical axis is focus depth (median depth penetration) and the horizontal axis is apparent 
resistivity. The marker for individual datapoints alternates shape as P1-P2 spacings change. 

 
Figure 67   VES Curve Page example 

 
6.5.6 VES Table 

The VES Table (Figure 68) lists all data points collected in the active Task, with the most recent 
measurement first. Using the <Up> /  <Down> arrow keys will scroll through the results; the 
screen will automatically refresh with the next set of data values when you scroll past the 
bottom of the initial list. 
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Figure 68   VES Table Page example 

6.6 Measurement Errors 

A number of different errors or warnings can occur while measuring. This Chapter explains the 
general handling of these errors and warnings as well as additional information about some 
specific examples. 

A Measuring Error dialog will be shown when a problem occurs during a measurement cycle. 
Figure 69 shows an example. 

 
Figure 69   A Measuring Error dialog example 

The layout of the dialog is always the same. The box in the top half of the window contains 
general event information, with a series of details about the measurement on which the error 
occurred and sometimes, when appropriate, problem-solving suggestions. For the 
measurement details, four values can be given: 

- Tx: lists the electrodes involved in current transmitting 
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- Estimated load: the load as measured by the current transmitter between Tx pair 
- Current: the transmitted current as measured by the current transmitter 
- Status code: the status code number as well as one or more describing texts 

In the lower portion of the dialog there are five commands listed. These commands are as 
follows: 

- Stop measuring: The measurement stops. Works just like the stop command on the 
Progress Page. 

- Try again: The measurement is restarted from the failed data point. The error dialog 
will be shown again if the error persists. 

- Accept this and continue: The data point is marked as failed and the measurement is 
resumed with the next data point. The error dialog will be shown again for the same 
type of error occurring later. 

- Accept this and all similar and continue: The data point is marked as failed and the 
measurement is resumed with the next data point. The error dialog will not be shown 
again for the same type of error occurring later in this measurement. 

- Recurring error? Click here to contact support: this opens a window with a QR code 
which will automatically generate a proforma email to support. 

Figure 70 (overleaf) has further examples of information from different measurement errors. 

 

 
Figure 70   Examples of measurement error messages 

A selection of possible messages are as follows: 

Emergency stop The safety stop switch on the end-panel has been pressed 

Power source low 
voltage 

Check the health of the internal and/or external battery. Note that 
a 12V lead-acid battery, with no load on it, showing 12.0V on a 
regular test meter is at around 25% charge. A healthy, fully-charged 
lead-acid battery should show 12.6V ς 13.2V  

Load resistance too 
high or No contact? 

Contact between LS and electrode(s) might be bad. Check all 
connections and cables 

Or 
 
Contact between electrode(s) and ground might be bad. Use one of 
the common methods of improving contact resistance, i.e. watering 
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electrodes (with salt water if necessary), hammering electrodes 
deeper, using multiple electrodes, using a conductive medium like 
clay or an electrolyte gel, adding plate electrodes etc. 

Negative resistivity Attempting to repeat the measurement will often clear the 
problem. However, there are several reasons why persistent 
negative resistivity values get recorded. These include: poor 
electrode contact, a depleted battery, bad instrument settings, 
buried debris and/or utilities, environmental factors, or damaged 
cables/connectors/relays. You can find out more in this article: 

https://www.guidelinegeo.com/help-articles/negative-resistivity-
why-am-i-getting-negative-resistivity-values/  

Transmitter stopped 
due to unexpected 
high power loss. 
Probable causes: A 
sudden drop in 
resistance or a highly 
inductive load. Try to 
reduce the maximum 
current 

Measurement stopped to prevent the transmitter from being 
damaged and/or avoid poor data quality due to rapid variation in 
output current/voltage. This can happen in areas where there is a 
lot of metallic debris or utilities beneath, or very close to, the 
electrode spread. Try the proposed action ƻǊ ƛƴŎǊŜŀǎŜ ǘƘŜ ά[ƻŀŘ 
±ŀǊƛŀǘƛƻƴ aŀǊƎƛƴέ ƛƴ ǘƘŜ Transmitter Settings Page. 

Transmitter inhibited 
by hardware safety 
signal from main CPU 
board 

Possible problem with generating the necessary current output. 
Retry measurements and contact support if problem persists. 

Transmitter high 
temperature 
(overheat) 

Try shading the instrument with an umbrella/parasol to keep the 
instrument out of direct sunlight. The ribbed plate on the lefthand 
end-panel of the instrument is the colling plate, try to get air moving 
across it or event apply a damp cloth to it. 

Transmitter stopped 
due to unexpected 
error 

Retry the measurement initially; if the problem persists contact 
support. 

Transmitter setup fail Possible problem with initialising the transmitter for current 
injection. Retry measurement and contact support if problem 
persists. 

Relay expected 
on is off 

There are very many mechanical relays in the switch matrix and 
sometimes one can either stick or end up in an incorrect state. 
wŜōƻƻǘƛƴƎ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǿƛƭƭ ΨŜȄŜǊŎƛǎŜΩ ǘƘŜ ǊŜƭŀȅǎ ŀƴŘ ǎƘƻǳƭŘ ǎƻƭǾŜ 
the problem. If the warning repeats regularly, contact support. 

A/D data read error Digitizer on one of the measurement channels has malfunctioned. 
Try measuring again, if problem persists contact support. 

ES10-64 not ready Normally a temporary break in communication between the 
Terrameter and the ES10-64C. The instrument normally retries the 
connection automatically and continues. If not, manually retry 
measurement and if problem persists contact support. 

https://www.guidelinegeo.com/help-articles/negative-resistivity-why-am-i-getting-negative-resistivity-values/
https://www.guidelinegeo.com/help-articles/negative-resistivity-why-am-i-getting-negative-resistivity-values/
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Software Exception Normally an error with the firmware or user software. Attempt 
measurement again and/or a reboot. Contact support if issue 
repeats. 

6.7 Full Waveform Data 

LƴǘŜǊƴŀƭƭȅ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǊŜŎƻǊŘǎ Řŀǘŀ ǿƛǘƘ ǘƘŜ ǎŀƳǇƭŜ ǊŀǘŜ ǎŜƭŜŎǘŜŘ ƛƴ ǘƘŜ άSettings/Receiver 
ǎŜǘǘƛƴƎǎέ tŀƎŜ. This data is filtered and averaged in order to provide the measured current, 
voltages, resistance, and chargeability that are displayed and saved. The full waveform data 
does not have to be saved for the majority of projects but the option to do so is available to 
allow detailed analysis, or very advanced processing, of the received signals afterwards.  

Full waveform data plots (Figure 71) make it possible to identify and understand, for example, 
the presence of excessive power line network noise, telluric noise, signal disturbances caused 
by cable coupling and such like. This may then be useful as input for how to optimise the data 
acquisition process, especially for IP measurements which are more sensitive to noise than 
resistivity measurements. 

Chapter 5.2.2 Data Acquisition Settings describes how this feature is turned on or off. Be 
aware that turning the feature on means saving large amounts of data, formed from a very 
large number of individual files, that can fill the disk and will take significant time to transfer 
from the instrument to a PC. It is not recommended to attempt to copy a Project containing 
full waveform data to a USB disk, as it will take a very long time. 

 
Figure 71   Full waveform data viewed in Terrameter Toolbox 

 

 

6.8 100% Duty Cycle IP Mode 

The ABEM Terrameter instruments, as with most field resistivity/IP systems, use the time 
domain method to collect IP data. This method has traditionally used what is called a 50 % 
duty cycle - this means that measurement periods are divided into two equal parts. During the 
first part, the ON time, current is transmitted into the ground to charge it. During the second 
part, the OFF time, no current transmission is made, instead the instrument measures how 
the voltage decays as the ground discharges (Figure 72, left). During the ON time resistivity 
data are measured and during the OFF time IP data are measured. 
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With the Terrameter instruments it is possible to measure IP using 100% duty cycle. This 
removes the OFF time, and that current is always transmitted into the ground (Figure 72, 
right). Instead of measuring IP when the ground is discharging, IP will now be measured during 
the early part of the ON time as the ground is being charged. With this new measure mode 
both resistivity data and IP data will be measured during the ON time, and the OFF time is not 
needed.  
 

 

 
The main advantages of utilising the 100% duty cycle mode are: 

- Using a 100 % duty cycle, IP data can be collected twice as fast as when using the 
ΨǎǘŀƴŘŀǊŘΩ рл ҈ Řǳǘȅ ŎȅŎƭŜΦ 

- As the signal to noise ratio is twice as high using the new method, IP data quality will 
be improved. 

- Exponential SP trend removal (introduced with the 100% duty cycle mode) makes the 
IP calculations more accurate. 

These are important factors which can limit the need for external high-power transmitters in 
some environments.  

For more information on the 100% duty cycle IP measurement mode see Chapter 12.4 Induced 
tƻƭŀǊƛǎŀǘƛƻƴ όLtύΥ άw9{Σ Ltмллέ aŜŀǎǳǊŜƳŜƴǘ aƻŘŜ 

  

Figure 72   Traditional 50% duty cycle IP measurements (left) versus 100% duty cycle 
measurements over the same time period 
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7 BOREHOLE LOGGING WITH THE TERRAMETER LOG 300 

The LOG 300 is a plug-and-play logging system for the whole Terrameter family of products. 
The Terrameter Log is intended for logging to a depth of 300 meters.  

This simple logging accessory makes it possible to delineate formation boundaries, which can 
help inform upon differences in infiltration, porosity and permeability by means of self-
potential and resistivity measurements. Under favourable circumstances, water flow 
boundaries can be detected by measuring temperature changes. Moreover, the resistivity of 
the water can be measured in situ so that an estimate of total dissolved solids (TDS) can be 
made. Zones of high salinity may be localized and sealed off by means of casing and 
cementing. 

7.1 The Hardware 

The Terrameter Log 300 (Figure 73) consists of a 300 m long downhole cable with a logging 
probe (Figure 74) and a backpacking frame. Mounted on the frame is an electronic unit as well 
as connectors for the Potential Reference /  Current Return and a connector for coupling to the 
Terrameter. The connectors are on the reverse of the backpacking frame (Figure 75). 

 

 

Backpacking 
frame 

Logging 
cable 

Connector for 
LS control 
cable Electronic 

unit 

Probe 

 
Figure 73   Terrameter Log 300 with backpacking frame 
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Figure 74   Overview of cabling and layout of the electrodes  

 

 
Figure 75   Connectors on the reverse of the backpacking frame 
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The stainless steel upper end (shoulder) of the logging probe electrode (Figure 76) serves as a 
0 m. The lower inside end of the probe - the chamber - has one ring electrode (the -0.4 m 
electrode) and one electrode in the centre (the chamber electrode). The centre electrode also 
contains the temperature transducer. The end of the chamber is set at an angle to improve 
fluid circulation in the chamber as the probe moves. Three holes in the chamber wall permit 
air to escape, thus ensuring good electrode contact with the fluid. 

A multi-function cable (33 0020 11) connects the Terrameter Log 300 to the AUX port on the 
Terrameter instruments. The Terrameter Log 300 is fully governed from the Terrameter. 

 

Takeout 

Probe 

Probe 
shoulder 
electrode 

0 m 

0.4 m 

- 0.4 m 
Ring and 
chamber 
electrodes 

Chamber 
electrode  

with 
temperature 
transducer 

Ring 
electrode 

Probe bottom 
close -up 

 
Figure 76   Logging probe with close-up of probe bottom 

The Return Current connector should be attached to a return current electrode (i.e. ABEM 
stainless steel electrode) placed no less than 50 m from the well to be surveyed.  

The Potential Reference connector should be connected to a reference potential electrode 
(i.e. ABEM stainless steel electrode) not less than 50 m from the well and in the opposite 
direction to the return current electrode. 

Note! Even though there is a test function for testing the ground connection of 
these remote electrodes, great care should be exercised when installing 
them to ensure reliable electrical connection with the ground. 

Directly after power on, the LOG will perform a self-check, which takes a few seconds. During 
the self-check a few clicks will be heard from the electronic unit in the backpacking frame. 

Note! During logging operation there should be no connections to C1-C2 and P1-
P2 terminals on Terrameter VES / VES MAX. 
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7.2 Borehole Logging 

Below is a typical workflow for a normal borehole logging session, with references to the 
relevant Chapters: 

1. Set up the hardware (see 7.1) 
2. Do an electrode test (see 7.2.3.2) 
3. Do a water level check (see 7.2.3.4) 
4. Run a depolarization routine (see 7.2.3.3) 
5. Set-up temperature and SP to be measured on the down-logging phase (see 5.2.2) 
6. Set-up resistivity and IP to be measured on the up-logging phase (see 5.2.2) 
7. Undertake down logging (temperature and SP recorded) (see 7.2.3.5)  
8. Undertake up logging (resistivity and IP recorded) (see 7.2.3.5)  
9. Save the recorded data as LAS and perform post-processing routines (see 7.3) 

 
7.2.1 Borehole Logging Measurement Modes 

The Terrameter VES / VES MAX uses the concept of άmeasurement modesέ to facilitate 
different operations during a borehole logging session. Three types of operation are covered: 

- Preparation (electrode test, depolarize, level check) 
- Down-and-up logging (down, up) 
- Single value measurement, one for each measurement type (temperature, SP voltage, 

short normal, long normal, long lateral, fluid resistivity).  

An overview of the measurement modes: 

Up  Upward logging where values of up to six different measurement 
types are recorded for each step 

Electrode Test Test of the remote C and P logging electrodes 

Depolarize Equalizes built-up transmitter potentials prior to SP measurements 

Level Check Find the water level 

Temperature Only temperature is measured for the current probe level 

SP Voltage Only SP voltage is measured for the current probe level 

Short Normal  
(Res & IP) 

Only short normal is measured for the current probe level 

Long Normal  
(Res & IP) 

Only long normal is measured for the current probe level 

Long Lateral 
(Res & IP) 

Only long lateral is measured for the current probe level 

Fluid Resistivity  Only fluid resistivity is measured for the current probe level 

Down Downward logging where values of up to six different measurement 
types are recorded for each step 
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7.2.2 Borehole Logging Measurement Types 

7.2.2.1 Temperature and SP Voltage 

Normally, temperature and SP are logged on the first run down into the well, in the unstirred 
water and with no polarization effects residing from resistivity measurements. 

When assuming high precision for temperature gradient studies, ample time must be allowed 
to permit the probe to reach thermal equilibrium with the surrounding fluid. Move the probe 
slightly up and down a few times while waiting for equilibrium to be established. Temperature 
logging should be the first log at each station, since undisturbed water is required. 

To reduce electrode polarization, attributable to previous resistivity measurements or 
prolonged storage in air, the electrodes should be depolarized before SP logging starts. 

Note! Resistivity or IP should not be measured during a SP logging run.  

7.2.2.2 Short Normal 

Current is injected via the shoulder electrode (0 m). The corresponding response voltage is 
measured between the ground potential reference and the ring electrode at the bottom of 
the probe. The Terrameter will display the resistivity of the surrounding medium. 

7.2.2.3 Long Normal 

Current is injected via the 1.2 m takeout while the potential is measured at the ring electrode 
at the bottom of the probe. The Terrameter will then display the resistivity of the surrounding 
medium. 

7.2.2.4 Long Lateral 

Current is injected via the 5.6 m takeout while the potential is measured between the ring 
electrode at the bottom of the probe and the 0.4 m takeout. 

The Terrameter will automatically perform the necessary conversions, and display the 
ǊŜǎƛǎǘƛǾƛǘȅ ƻŦ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ƳŜŘƛǳƳΣ ƳŜŀǎǳǊŜŘ ǿƛǘƘ ǘƘŜ έ[ƻƴƎ [ŀǘŜǊŀƭέ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

7.2.2.5 Fluid Resistivity 

The current is injected via the ring electrode, while the potential is measured between the 
shoulder electrode (0 m) and the chamber electrode. The fluid resistivity is calculated, 
presented on the display, and saved in the Terrameter VES / VES MAX. In case of small-
diameter wells a correction is needed. The table below lists the correction factors to be used. 
The calculation is done manually in post-processing. 

 

 

 

 

 

 

Well diameter in mm. Correction factor 

50 - 60 1.08 

60 - 70 1.06 

80 - 90 1.03 

90 - 100 1.01 
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7.2.2.6 Fluid resistivity and estimation of TDS 

As the Terrameter Log 300 can be used to measure the resistivity of a fluid, this allows for an 
estimation of the Total Dissolved Solids (TDS) in the fluid. This is often used as a means of 
estimating water quality. 

Resistivity is a function of water temperature, and a standard temperature (usually 25C̄) must 
be specified for reporting resistivity or conductivity. For resistivity, the approximate conver-
sion formulas to obtain the resistivity at common standard temperatures are as follows: 

r18 = rT (0.62 + 0.021 T) 

r20 = rT (0.58 + 0.021 T) 

r25 = rT (0.48 + 0.021 T) 

where T is the measured temperature of the fluid in C̄ (in the range 5 - 50 C̄ for the 

conversion to be valid) and rT  is the measured fluid resistivity at that temperature. 

The concentration of ions commonly found in groundwater are often reported by weight in 
parts per million (ppm). One άppmέ defines one part, by weight, of the ion to a million parts, 
by weight, of water; it is numerically equivalent to milligrams per litre. TDS is also reported as 
ppm. The TDS for an average of natural groundwater samples is estimated as: 

     TDSppm = 6400/r25  where r25 is in Wm at a standard temperature (25°C here)  

Conductance is sometimes preferred for the estimation of TDS (rather than resistance, its 

reciprocal) since it increases with salt content. Conductance is measured in Siemen (i.e. W-1, 
represented by S and sometimes referred to as mho) but for comparative purposes results are 
usually reported as electrical conductivity (EC), which is measured in S/m. Since most ground 
waters have conductivities of much less than 1 S/m (and since this method is often used to 
determine the TDS of ground water), it is often more convenient to use mS/m. 

 

7.2.3 Operating the Borehole Logging System 

Assuming basic familiarity with the Terrameter VES / VES MAX (see Chapter 3 The User 
Interface), these would be the steps to set up for a borehole logging session:  

1. Create a new Project. 
2. Create a new Task: 

a. Select the SASLOG spread. Protocol will be set to Borehole Logging. 
b. Set the Electrode Spacing Z to the desired minimum distance between each 

measurement to be done in the borehole. 
3. Setup the desired parameters for your borehole logging in the different Settings Pages 

(see Chapter 5.2.2 Data Acquisition Settings). For example, if both resistivity and IP is 
desired, choose either the RES, IP measurement mode or the  RES, IP100 mode. Use 
the ά{ŜǘǘƛƴƎǎκ.ƻǊŜƘƻƭŜ [ƻƎ {ŜǘǘƛƴƎǎέ tŀƎŜ to define which measurement types to 
record during the down and up parts of a borehole logging session. 

4. For normal borehole logging (see Chapter 7.2 Borehole Logging) it is recommended 
that each session be started with these functions, if applicable, and in this order: 

a. Electrode Test 
b. Level Check 
c. Depolarize 

The άaŜŀǎǳǊŜƳŜƴǘκ.ƻǊŜƘƻƭŜ [ƻƎέ tŀƎŜ (Figure 77) is where most of the user interaction is 
done for borehole logging sessions. 




















































































