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Geotomographie provides complete solutions for borehole and near-surface 
seismic surveys to geophysical, engineering and mining companies. We design 
seismic borehole sources and receivers and develop specifically tailored software. 
For our customers, we conduct seismic field surveys and the subsequent data 
processing, interpretation and reporting.

Geotomographie was founded in 1999 in Germany, with the head office located 
in Neuwied and a manufacturing facility in Bad Salzdetfurth. We are a qualified 
team of geoscientists and technical experts with an excellent understanding of 
seismic borehole technology and integrate our field experiences into the design of 
the seismic equipment.

Our close cooperation with partner companies, academic institutes, suppliers 
and distributors covers interdisciplinary projects and enables us to transfer this 
knowledge directly to you.

our service

the company

Seismic equipment can be purchased or rented. Training in seismic 
borehole technology, from data acquisition and processing, to visualization
and final interpretation, is available for our customers. Our service is tailored 
to meet your individual requirements, with lifetime support being central 
to our customer relationship.



your benefit

It is our philosophy to offer lifetime support 
to our customers which extends beyond the 
warranty time of the product. Lifetime support 
means sharing our geophysical expertise, keeping 
you informed about technological advances 
and assisting you with equipment maintenance, 
data acquisition, processing and interpretation.

lifetime
support

product

warranty



seismic methods



seismic methods

Seismic tomography provides high-resolution 2D or 3D images of 
seismic velocities between boreholes. The method is used to delineate 
geological structures, to map cavities and weak zones and to specify 
mechanical soil and rock properties. Geophysicists and engineers apply 
this method to investigate the foundation layer of buildings and bridges 
in order to characterize the subsurface before or after infrastructure is 
built and to monitor time-dependent processes.

The crosshole test provides a depth profile of shear wave velocities 
(VS) and compressional wave velocities (VP) between boreholes 
at a high vertical resolution. The method is used to determine soil 
dynamic parameters, such as shear modulus, Poisson‘s ratio and 
Young‘s modulus. Engineers use these key parameters to predict 
the response of soils to dynamic loading.

The downhole test provides shear wave velocities (VS) and 
compressional wave velocities (VP) for geological layers along 
a single borehole. Soil dynamic parameters, such as shear modulus, 
Poisson‘s ratio and Young‘s modulus can be determined to evaluate 
the soil‘s response to dynamic loading. The downhole test has a 
lower vertical resolution compared to the crosshole test.

This section includes complementary seismic equipment 
for borehole and surface applications.



receiver

The hydrophone string BHC4 is used 
to receive P-waves in water filled bore-
holes. The BHC4 consists of a downhole 
cable containing a Kevlar tension string 
and a number of moulded hydrophones 
at pre-defined intervals. Each hydrophone 
consists of a sensor with a pre-amplification 
board. The electronic boards are powered 
from the surface by a bank of rechargeable 
AA cells. The cable is terminated by a 
connector to the seismograph.

power supply

The impulse generator IPG5000 
(formerly named IPG1005) is the high 
voltage supply to the seismic borehole 
sources SBS42 and BIS-SH. The energy 
is stored in a large capacitor bank which 
discharges through a mechanical switch. 
The IPG5000 is controlled by a remote 
control unit (RCU). The RCU allows the 
user to start the seismic survey by a single
or continuous shot release. The repetition 
rate is selectable under continuous 
operation. The RCU is connected to the 
seismograph to send an accurate time break. 

source

The borehole source SBS42 generates 
compressional waves (P) in water filled 
boreholes. The seismic signals are highly 
repeatable. Energy released by the 
IPG5000 discharges through a coaxial cable 
terminated by two adjacent spark electrodes. 
The spark discharge vaporizes water by a 
high-pressure plasma. This generates vapour 
bubbles which expand and collapse, thereby 
generating high-frequency seismic waves.

IPG5000 | Impulse Generator SBS42 | P-Wave Source BHC4 | Hydrophone String

tomography equipment   
p-wave

Impulse voltage: 5000 V
Impulse energy: 1000 J
Power supply: 230 V/110 V
Shot release: Single or continuous 
Repetition rate: 8 s 
(or freely selectable between 3 and 8 s)
Dimensions: 52 x 32 x 53 cm
Weight: 60 kg
Special features: Impulse counter,
test trigger, emergency OFF button,
intern/extern operation 
RCU: Single or continuous shot release,
impulse counter, test trigger,
trigger output, emergency OFF button

Generated wave types: P
Signal frequencies: Up to 5 kHz 
(depending on geology and borehole distance)
Operational depth: Up to 400 m
Source length: 645 mm
Source diameter: 45 mm
Source weight: 3.8 kg
Cable weight per metre: 206 g
Cable strength: 3400 N
Borehole diameter: Min. 50 mm
Clamping system: Not required
Depth indicator: Cable marking every 2 m
Connector: To impulse generator IPG5000
Storage: On drum

Hydrophone sensor: SQ54 or AQ2000
Frequency response: Flat from 1 to 10.000 Hz
Pre-Amplification: 4 or 10 x
Power supply: AA cells 
(battery box on surface)
Operational depth: Up to 500 m
Number of hydrophones: 24 
(others on request)
Hydrophone interval: 1 m (others on request)
Hydrophone diameter: 38 mm
Cable weight per metre: 200 g
Cable strength: 4700 N
Borehole diameter: Min. 50 mm
Depth indicator: Cable marking every 2 m
Connector: To any seismograph
Storage: On drum
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receiver

The multistation borehole acquisition 
system (MBAS) is a digital three-component 
geophone string used to receive P- and 
S-waves in dry or water filled boreholes. 
Up to ten individual stations with tri-axial 
sensors can be connected. The stations are 
aligned to ensure that the sensors are 
oriented in same direction. The system can 
be oriented from the surface by a torsionally 
stiff hose. Each station is clamped to the 
borehole wall by two pneumatic cylinders. 
An external trigger can be plugged into the 
USB interface on surface which is connected 
to a laptop. The operation is entirely 
controlled by the acquisition software. 
A separate seismograph is not required.

power supply source

The borehole source BIS-SH generates 
horizontally polarized shear waves (SH) and 
compressional waves (P). The seismic signals 
are highly repeatable. The source works in 
dry or water filled boreholes and can be used 
in vertical or horizontal boreholes. Energy 
released by the IPG5000 discharges through 
a system of electromagnetical coils which
generate a mechanical impact to the borehole
wall. The borehole source is coupled to the 
borehole wall by a pneumatic clamping system 
(inflatable bladder). The orientation of the 
source is controlled from surface by a torsio-
nally stiff hose.

IPG5000 | Impulse Generator BIS-SH | S-Wave Source MBAS | Multistation Borehole Geophone

tomography equipment   
s-wave

Generated wave types: SH/P
Signal frequencies: Up to 4 kHz 
(depending on geology and borehole distance)
Operational depth: Up to 100 m
Source length: 880 mm
Source diameter: 65 mm
Source weight: 8.5 kg
Cable weight per metre: 665 g
Borehole diameter: 75-100 mm 
(or larger if spacers are used)
Clamping system: Inflatable bladder
Orientation: Torsionally stiff hose
Depth indicator:  Cable marking every 2 m
Connector: To impulse generator IPG5000
Storage: On drum

Natural sensor frequency: 30 Hz
Sensor arrangement: Tri-axial 
Operational depth: Up to 100 m
Max. number of stations: 10
Station interval: 1 or 2 m
Station length: 735 mm
Station diameter: 65 mm
Station weight: 2.5 kg
Cable weight per metre: 460 g
Borehole diameter: 75 mm
Clamping system: Pneumatic cylinders
Orientation: Torsionally stiff hose
Depth indicator: Cable marking every 2 m
Storage: On drum and in boxes
 
Digitisation: 
Design: Micromed
Power supply: PC USB interface
A/D conversion: 24 bit
Sampling frequencies: 256-32768 Hz
Trace length: Max. 4 s
Trigger: TTL, geophone
Software: Soilspy (Micromed)
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The impulse generator IPG5000 (formerly 
named IPG1005) is the high voltage supply 
to the seismic borehole sources BIS-SH 
and SBS42. The energy is stored in a large 
capacitor bank which discharges through a 
mechanical switch. The IPG5000 is controlled 
by a remote control unit (RCU). The RCU 
allows the user to start the seismic survey 
by a single or continuous shot release. The 
repetition rate is selectable under continuous 
operation. The RCU is connected to the 
seismograph to send an accurate time 
break. Alternatively, the impulse generator 
IPG800 and the seismic borehole source 
BIS-SH-DS can be used for S-wave 
tomography. 

Impulse voltage: 5000 V
Impulse energy: 1000 J
Power supply: 230 V/110 V
Shot release: Single or continuous 
Repetition rate: 8 s 
(or freely selectable between 3 and 8 s)
Dimensions: 52 x 32 x 53 cm
Weight: 60 kg
Special features: Impulse counter,
test trigger, emergency OFF button,
intern/extern operation 
RCU: Single or continuous shot release,
impulse counter, test trigger,
trigger output, emergency OFF button



receiver

The borehole geophone BGK5 is used 
to receive P- and S-waves in dry or water 
filled boreholes. The borehole geophone 
BGK5 consists of four horizontal sensors, 
separated by 45° intervals, and one vertical 
sensor. The geophone is coupled to the 
borehole wall by a pneumatic clamping 
system (inflatable bladder). Air is supplied 
to the BGK5 through an electro-pneumatic 
hybrid cable with a Kevlar tension string. 
The cable is terminated by a connector to 
the seismograph. Alternatively, the BGK3/7 
can be used for crosshole applications.

power supply

The impulse generator IPG800 is the high 
voltage supply to the seismic borehole 
source BIS-SH-DS. The energy is stored 
in capacitors which discharge through 
a mechanical switch. The lightweight 
IPG800 is housed inside a robust Peli TM 
case. The IPG800 is operated by a remote 
control unit (RCU) which is used to start 
a pre-defined sequence of shots or to stop 
the operation. The RCU is connected to 
the seismograph to send an accurate time 
break. The IPG800 can be used for seismic 
S-wave tomography also.

source

The borehole source BIS-SH-DS generates 
horizontally polarized shear waves (SH) and 
compressional waves (P). The seismic signals 
are highly repeatable. The source works in 
dry or water filled boreholes and can be used 
in vertical or horizontal boreholes. Energy 
released by the IPG800 discharges through 
a system of coupled coils. They generate a 
mechanical impact to the borehole wall that 
releases seismic waves. The borehole source is 
coupled to the borehole wall by a pneumatic 
clamping system (inflatable bladder). The 
orientation of the source is controlled from 
surface by a torsionally stiff hose.

IPG800 | Impulse Generator BIS-SH-DS | S-Wave Source BGK5 | Borehole Geophone

crosshole equipment
depths shallower than 60 m

Impulse voltage: 800 V
Impulse energy: 1000 J
Power supply: 2 x 12 V (car batteries)
Shot release: Single or continuous (5/10 shots)
Repetition rate: 10 s
Dimensions: 53 x 43 x 23 cm
Weight: 15 kg
Special features: Impulse counter,
test trigger, emergency OFF button 
RCU: Start/stop operation,
trigger output, emergency OFF button

Generated wave types:  SH/P
Signal frequencies: Up to 4 kHz 
(depending on geology and borehole distance)
Operational depth: Up to 60 m
Source length: 880 mm
Source diameter: 65 mm
Source weight: 8.5 kg
Cable weight per metre: 665 g
Borehole diameter: 75-100 mm
(or larger if spacers are used)
Clamping system: Inflatable bladder
Orientation: Torsionally stiff hose
Depth indicator: Cable marking every 2 m
Connector: To impulse generator IPG800
Storage: On drum

Natural sensor frequency: 10 Hz
(others on request)
Sensor arrangement: 4 horizontal 
(45°)/1 vertical
Operational depth: Up to 100 m
Receiver length: 600 mm
Receiver diameter: 51 mm
Receiver weight: 2.8 kg
Cable weight per metre: 145 g
Cable strength: 2150 N
Borehole diameter: 75 mm 
(or larger if spacers are used)
Clamping system: Inflatable bladder
Depth indicator: Cable marking every 2 m
Connector: To any seismograph
Storage: On drum
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receiver

The borehole geophone BGK3 is used to 
receive P- and S-waves in dry or water filled 
boreholes. The borehole geophone BGK3 
consists of a tri-axial sensor whereas the 
BGK7 consists of six horizontal sensors, 
separated by 30° intervals, and one vertical 
sensor. The geophone is coupled to the 
borehole wall by a pneumatic clamping 
system (inflatable bladder). Air is supplied 
to the BGK3/7 through an electro-pneumatic 
hybrid cable with a Kevlar tension string. 
A magnetic compass shows azimuthal 
deviation to North and can be used to get the 
orientation of the geophone in the borehole. 
The cable is terminated by a connector to the 
seismograph. Alternatively, the BGK5 can be 
used for crosshole applications.

power supply source

IPG5000 | Impulse Generator BIS-SH | S-Wave Source BGK3/7 | Borehole Geophone

crosshole equipment
depths greater than 60 m

Natural sensor frequency: 30 Hz 
(others on request)
Sensor arrangement: Tri-axial (BGK3)
or 6 horizontal (30°)/1 vertical (BGK7)
Operational depth: Up to 100 m
Receiver length: 705 mm
Receiver diameter: 50 mm
Receiver weight: 3 kg
Cable weight per metre: 145 g
Cable strength: 2150 N
Borehole diameter: 75 mm 
(or larger if spacers are used)
Clamping system: Inflatable bladder
Orientation: Magnetic compass (+/-2.5°)
Depth indicator: Cable marking every 2 m
Connector: To any seismograph
Storage: On drum
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The impulse generator IPG5000 (formerly 
named IPG1005) is the high voltage supply 
to the seismic borehole sources BIS-SH 
and SBS42. The energy is stored in a large 
capacitor bank which discharges through 
a mechanical switch. The IPG5000 is 
controlled by a remote control unit (RCU). 
The RCU allows the user to start the 
seismic survey by a single or continuous 
shot release. The repetition rate is selectable 
under continuous operation. The RCU is 
connected to the seismograph to send an 
accurate time break.

Impulse voltage: 5000 V
Impulse energy: 1000 J
Power supply: 230 V/110 V
Shot release: Single or continuous 
Repetition rate: 8 s 
(or freely selectable between 3 and 8 s)
Dimensions: 52 x 32 x 53 cm
Weight: 60 kg
Special features: Impulse counter,
test trigger, emergency OFF button,
intern/extern operation 
RCU: Single or continuous shot release,
impulse counter, test trigger,
trigger output, emergency OFF button

Generated wave types: SH/P
Signal frequencies: Up to 4 kHz 
(depending on geology and borehole distance)
Operational depth: Up to 100 m
Source length: 880 mm
Source diameter: 65 mm
Source weight: 8.5 kg
Cable weight per metre: 665 g
Borehole diameter: 75-100 mm 
(or larger if spacers are used)
Clamping system: Inflatable bladder
Orientation: Torsionally stiff hose
Depth indicator:  Cable marking every 2 m
Connector: To impulse generator IPG5000
Storage: On drum

The borehole source BIS-SH-DS generates 
horizontally polarized shear waves (SH) and 
compressional waves (P). The seismic signals 
are highly repeatable. The source works in 
dry or water filled boreholes and can be used 
in vertical or horizontal boreholes. Energy 
released by the IPG800 discharges through 
a system of coupled coils. They generate a 
mechanical impact to the borehole wall that 
releases seismic waves. The borehole source is 
coupled to the borehole wall by a pneumatic 
clamping system (inflatable bladder). The 
orientation of the source is controlled from 
surface by a torsionally stiff hose.



receiver

The dual downhole system (DDS) is used 
to receive P- and S-waves in dry and water 
filled boreholes in order to determine interval 
velocities. The DDS consists of two stations 
each equipped with a tri-axial sensor. The 
stations are mechanically connected to each 
other to ensure the alignment of the sensors. 
Both stations are coupled to the borehole wall 
by a pneumatic clamping system (inflatable 
bladder). Air is supplied to the DDS through 
an electro-pneumatic hybrid cable with a 
Kevlar tension string. A magnetic compass 
shows azimuthal deviation to North and can 
be used to get the orientation of the DDS in 
the borehole. The cable is terminated by a 
connector to the seismograph. 

source

The sledge hammer is used to generate 
seismic waves (P- or S-waves) at the 
surface. A piezotrigger element is attached 
to the hammer. The output piezo signal is
transformed to a TTL pulse by a small box
to provide an exact time break to the seis-
mograph. It is a suitable source for shallow 
downhole surveys up to a depth of 100 m.

receiver

Sledge Hammer | Surface Source BGK3/7 | Borehole Geophone DDS | Dual Downhole System

downhole equipment
depths up to 100 m

Length: 1000 mm 
Weight: 5 kg

Natural sensor frequency: 10 Hz 
(others on request)
Sensor arrangement: Tri-axial
Operational depth: 100 m
Number of stations: 2
Station interval: 2 m
Station length: 620 mm
Station diameter: 65 mm
Station weight: 2.5 kg
Cable weight per metre: 145 g
Cable strength: 2150 N
Borehole diameter: 75 mm
Clamping system: Inflatable bladder
Orientation: Magnetic compass (+/-2.5°)
Depth indicator: Cable marking every 2 m
Connector: To any seismograph
Storage: On drum
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The borehole geophone BGK3/7 is used to 
receive P- and S-waves in dry or water filled 
boreholes. The borehole geophone BGK3 
consists of a tri-axial sensor whereas the BGK7 
consists of six horizontal sensors, separated 
by 30° intervals, and one vertical sensor. The 
geophone is coupled to the borehole wall 
by a pneumatic clamping system (inflatable 
bladder). Air is supplied to the BGK3/7 
through an electro-pneumatic hybrid cable 
with a Kevlar tension string. A magnetic 
compass shows azimuthal deviation to North 
and can be used to get the orientation of 
the geophone in the borehole. The cable is 
terminated by a connector to the seismograph. 
Alternatively, the BGK5 can be used for 
downhole applications.

Natural sensor frequency: 30 Hz 
(others on request)
Sensor arrangement: Tri-axial (BGK3)
or 6 horizontal (30°)/1 vertical (BGK7)
Operational depth: Up to 100 m
Receiver length: 705 mm
Receiver diameter: 50 mm
Receiver weight: 3 kg
Cable weight per metre: 145 g
Cable strength: 2150 N
Borehole diameter: 75 mm 
(or larger if spacers are used)
Clamping system: Inflatable bladder
Orientation: Magnetic compass (+/-2.5°)
Depth indicator: Cable marking every 2 m
Connector: To any seismograph
Storage: On drum



receiver

The BGK1000 is a digital borehole 
geophone used to receive P- and 
S-waves in dry and water filled 
boreholes. It is manufactured by Hinz 
Messtechnik GmbH and exclusively 
distributed by Geotomographie. 
The borehole geophone BGK1000 
consists of a downhole probe with a 
tri-axial geophone sensor and a surface 
communication unit connected to the 
USB port of a laptop. Optionally, a 
hydrophone sensor can be added. An 
auxiliary channel can be connected to 
the surface unit to record an external 
seismic signal, i.e. a pilot vibrator 
sweep. Triggering is made via the 

BGK1000 | Borehole Geophone

downhole equipment
depths up to 2000 m

Natural sensor frequency: 15 Hz 
(others on request)
Sensor arrangement: Tri-axial
Power supply: 12 V input 72 V output
Operational depth: Up to 2000 m
Max. pressure: 200 bar
Temperature range: 0-70 °C
Receiver length: 800 mm 
Receiver diameter: 60 mm 
Receiver weight: 8 kg 
Borehole diameter: 75-200 mm
Clamping system: Motor-driven clamping arm 
Orientation: Magnetic compass (+/- 2.5°)
Communication: 2 wire RS-485 
Downhole electronics: DSP = Blackfin 548, 
64 MB SDRAM
Cable head: GO-4
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Digitisation
Design: Hinz Messtechnik GmbH
A/D conversion: 24 bit
Sampling frequencies: 250-48000 Hz
Trace length: Max. 21 s 
Trigger: TTL, geophone, contact
Software: SmartRec (Geotomographie)

surface unit allowing TTL pulse, 
geophone or contact triggering. 
The borehole geophone is designed 
to run on a winch equipped with a 
4-conductor cable and a Gearhart 
Owen cable head. The geophone 
is coupled to the borehole wall 
by a mechanical clamping system 
(motor-driven arm). A magnetic 
compass is used to get the sensor 
orientation in the borehole. Seismic 
data are stored in SEG2 format 
by the acquisition software. A 
seismograph is not required.



borehole probe

The deviation probe DevProbe1 is used to 
measure the borehole deviation. A three-
axis magnetometer measures the azimuthal 
direction of the borehole and a dual tilt sensor 
provides information about the inclination. 
The probe is sealed and temperature 
compensated. Borehole deviation is required 
to determine the precise XYZ location of a 
seismic source or receiver inside a borehole. 
A software is provided to visualize and store 
the deviation data.

receiver

The mini-geophone M40 is used to receive 
P- and S-waves in horizontal boreholes. The 
borehole geophone consists of a tri-axial 
sensor. The geophone is coupled to the 
borehole wall by a pneumatic clamping system 
(inflatable bladder). Air is supplied to the 
M40 through the cable. The orientation of the 
M40 geophone is controlled from surface by a 
torsionally stiff hose. The cable is terminated 
by a connector to the seismograph. 

DevProbe1 | Deviation Probe M40 | Mini-Geophone

special equipment

Operational depth: Up to 150 m
Probe length: 1235 mm
Probe diameter: 40 mm
Probe weight: 3.45 g
Cable weight per metre: 62 g
Cable strength: 1700 N
Borehole diameter: 50 mm
Azimuth range: 0-360°
Azimuth resolution: 12 bit (<0.5°)
Tilt range: 0-70° (linear corrected)
Tilt resolution: 12 bit (<0.2°)
Temperature range: -30-+85°C
Depth indicator: Cable marker every 1 m
Storage: On drum

Geophone sensor: GS14-L9
Natural sensor frequency: 28 Hz
Sensor arrangement: Tri-axial
Operational depth: Up to 50 m
Receiver length: 405 mm
Receiver diameter: 42 mm
Receiver weight: 3 kg
Cable weight per metre: 480 g
Borehole diameter: 50 mm 
(or larger if spacers are used)
Clamping system: Inflatable bladder
Orientation: Torsionally stiff hose
Depth indicator: Cable marking every 2 m
Connector: To any seismograph
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special equipment
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source

The surface vibrator source ElViS III 
is used to generate P- or S-wave sweep 
signals. The source consists of a moving 
mass driven by a cascaded linear motor. 
The source is fully cased. An adjustable 
pneumatic suspension ensures a maximum 
release of seismic energy under different 
surface conditions. The source is most 
suitable for reflection seismic surveys on 
paved roads and for urban areas.

receiver

The landstreamer LS-24 is used to record 
P-, S- or surface waves. It consists of a 
number of horizontally or vertically 
oriented sensors mounted on sledges which 
are attached to a robust belt. The belt can be 
hooked to a vehicle and moved along the 
profile. A landstreamer is used to collect a 
large volume of seismic data in a short time. 
The landstreamer is suitable for MASW or 
reflection seismic applications especially on 
paved ground. 

ElViS III S8/P8 | Surface Vibrator Source LS-24 | Landstreamer

Design: Geosym GmbH
Generated wave types: P/S
Power supply: 12 or 24 V DC
Drive system: Cascaded linear motor
Peak force: Approx. 450 N
Frequency range (P):  20-400 Hz 
Frequency range (SH): 20-320 Hz
Investigation depth (P): Up to 100-150 m 
(depending on geology)
Investigation depth (SH): Up to 60-100 m 
(depending on geology)
Source weight: 35 kg
Total weight: 130 kg

Design: Geosym GmbH
Natural sensor frequency: Geophones: 10 Hz 
(others on request), accelerometers: Flat from 
0.2 Hz to 8000 Hz
Sensor arrangement: Vertical or horizontal
Sensor spacing: 1 m (others on request)
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contact us

Sonja Mackens
Contact person for sales

smackens@geotomographie.de

Rochus Souan
Contact person for rentals and training

rsouan@geotomographie.de

Dr. Thomas Fechner
Managing director | Contact person for sales

tfechner@geotomographie.de



                      You benefit from our 
   global distributor network.



Manufacturing Facility
Geotomographie GmbH

Am Schilde 3

31162 Bad Salzdetfurth

Germany

Phone: +49 5063 271050

Fax: +49 5063 2775975

info@geotomographie.de   |   www.geotomographie.de

Head Office
Geotomographie GmbH

Am Tonnenberg 18

56567 Neuwied

Germany

Phone: +49 2631 778135

Fax: +49 2631 778136


