HELICOPTER-BORNE TIME-DOMAIN
ELECTROMAGNETIC SYSTEM

Applications:
 Base & precious metals exploration
 Kimberlite exploration
 Groundwater studies
 Regional mapping

 Geothermal mapping

 Contamination mapping
 Permafrost mapping
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ETHEM System Overview
ETHEM systems are versatile, state‐of‐the‐art helicopter‐borne time‐domain electromagnetic (TDEM) systems. They
feature a powerful transmitter, an upgraded receiver, and an advanced digital signal processing software package.
They are adaptable, well suited for shallow soil mapping, groundwater studies and/or ore‐body exploration. The sys‐
tems transmit a half‐sine wave, 4 ms pulse. They are easily transportable and rapidly deployed; typically in half‐a‐day.
ETHEM has semi‐sinusoidal shaped transmitter pulses. The transmitter frequency can be adjusted from 30 Hz to 90 Hz.
The ETHEM system continuously records the raw data from three receivers and a transmitter current monitor (ON‐time
and OFF‐time). The recorded raw data can be converted to windows (windowed) of any times and width, as appropriate
to the geological conditions.
EON has two ETHEM systems available.
The ETHEM system comprises an 8‐metre diameter (50 m2) 2‐turn transmitter loop assembly with a dipole moment of
220,000 NIA. Depth of penetration with this system is in the order of 300 to 350 metres in low to moderately resistive
conditions.

Features
 Compact,

focused, rigid transmitter with high spatial
resolution
 Transmitter loop size: 2 turns, 8‐metre diameter
(50 m2 area)
 3‐axis receiver midway between the transmitter
assembly and the helicopter
 Depth of penetration from 300 to 350 metres in low to
moderate resistive conditions
 Both ON‐TIME and OFF‐TIME measurements
 220,000 NIA dipole moment
 Powered by a gas motor generator mounted on the
transmitter assembly
 Slow speed and good contouring, transmitter altitude
of 30 metres
 Coaxial system with symmetrical and accurate anomaly
positioning (±1 m)
 10 Hz stacking integration
 Full waveform recording and processing (1024 samples
per channel per half cycle @ 30 Hz)
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Quality Control
All of EON’s airborne systems are mobilized with a geophysicist and a PC‐based data processing system to support
them. The Field QC Workstation (FWS) can process airborne TDEM, magnetic, and radiometric data, and produce
plots/maps in full colour of the survey data within hours of completion of the survey flight.
The software, which is the core of the system, permits the QC geophysicist to differentially correct the GPS navigation
data and carry out flight path recovery; undertake diurnal corrections and processing of magnetic data; perform
radiometric corrections and preliminary processing; execute TDEM leveling and processing; and generally to perform
filtering, gridding, and contouring of data, imaging of selected data and plotting to any map scale and layout.

Data Processing
The acquired survey data is first inspected in the field on the FWS by the QC geophysicist. The data are then sent to the
data processing centre where they are finally processed and mapped. Contour images, black‐line contour maps (where
appropriate), and offset and stacked profiles are then produced. A survey report is provided. A broad range of products
are routinely derived from the data.

Modeling & Interpretation
The modeling/interpretation of geophysical data into meaningful geological parameters is the prime function of any
interpreter. The manipulation of geophysical data is only a means to an end, and the final product of the interpretation
is the compilation of a series of maps showing interpreted geological parameters. The data processing routines and
mathematical operators applied to the data are not the end product of the interpretation; they help delineate geologic
and economic targets to be discussed in a final interpretation report. Many techniques are available to apply to an in‐
terpretation project, to determine depths to causative sources, to delineate discontinuities and boundaries, and to
draw conclusions regarding geological structures beneath the survey area.
A wide variety of contour and interpretation maps, profiles, cross‐sections and models are included with the interpre‐
tation report. The level of interpretation can vary widely. To meet clients’ expectations, the level of interpretation is
discussed in advance.

ETHEM comprises an 8‐metre diameter (50 m2) transmitter loop assembly. Power for the ETHEM system is provided
by a gas powered motor generator mounted on the transmitter assembly.
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ETHEM System Specifications
Transmitter

Receiver

Loop Diameter:
Loop Axis:
Current Waveform:
Turns:
Pulse Length:
Frequency:
Dipole Moment:
Loop Area:
Peak Current:
Tow Cable Length:

8 metres
Vertical
Half‐Sine
2
4 ms @ 30 Hz
30, 45, 75, 90 Hz (Programmable)
220,000 NIA
50 m²
2200 Amps
60 metres

Mechanical
Maximum Airspeed:
Tx Flying Height:
Operating Temperature:
Power Requirements:
Shipping Length:
Weight:

Coils Axis:
Four Channels:
Survey Sampling Rate:
Max Sampling Rate:
Sampling:
Time Channels:
Gate Numbers:
Gate Positions:
Gate Widths:
Off Time:
On Time Signal:

Horizontal and vertical
X, Y, Z, and Peak Current
2048 per half cycle at 30 Hz,
512 per half cycle at 90 Hz
1024 per half cycle at 90 Hz
Full waveform
2048
Programmable (max 256)
Programmable
Programmable
12.5 ms @ 30 Hz
Recorded and processed

25 m/s
30 metres AGL
‐30°C to +45°C
20 Amps at 28 VDC
2.5 metres
300 kg (660 lbs)

Mechanical:
Maximum airspeed:

100 km per hour

Stacked profile of a survey line showing picked anomalies, Total Magnetic Intensity trace, dBz/dt trace of both on‐time
and off‐time EM data, and calculated conductivity trace
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