AIRBORNE GEOPHYSICAL SURVEYS

Offering mapping via high resolution airborne geophysical surveys, EON
Geosciences represents the partnership of experienced professionals using
a wide assortment of technologically advanced instruments. EON is the
proud owner of all its equipment for airborne surveys. This enables us to
have complete control over the care and maintenance needed to ensure
quality results, delivered at competitive rates.
Based in Montréal, Québec, Canada, EON was incorporated in 2007 by a
group of former SIAL Geosciences Inc. professionals. Our team brings
together over 150 years of combined experience, pertaining as much to
management and finances as to supervision and execution of large-scale
geophysical surveys.

OUR MISSION

SERVICES

EON Geosciences specializes in airborne geophysical Our fixed-wing and helicopter platforms are available to
surveys for the public and private sectors requiring high perform the following services:
quality services with cutting‐edge technology and rigorous
• Aeromagnetic surveys
quality control procedures, with a constant emphasis on
 Total magnetic field
stringent safety measures; all this to provide our clients
 Horizontal and vertical gradient
with high-precision results for exploration and evaluation
• Radiometric surveys
of Earth’s natural resources.
• Gravity surveys
• Time-domain electromagnetic surveys
• Geochemistry projects
OUR VISION
To be a reliable and dependable world leader in high
resolution airborne geophysics with a growing global
presence, while remaining a dynamic, flexible, and
customer-focused organization.

Beyond standard data compilation and leveling, we also
provide advanced data-enhanced processing and
interpretation.

Every stage of your project will be done in-house, from
Our growth strategies are aimed are ensuring greater the planning of the survey through data collection and
visibility and upholding our reputation of excellence in processing to the creation and printing of final maps,
Canada and around the world, driven by the ensuring you the highest quality of products, from start
to finish.
uncompromising quality of our services.
SAFETY
We are an active member of the International Airborne
Geophysical Safety Association (IAGSA), which fosters
safety as the primary issue in airborne survey, reflecting
the approach we have taken since our first survey.
Our safety measures include:
•
•
•
•
•
•

On-board GPS tracking systems
Satellite phones
Personal ELTs
Survival kits
Constant flight following of aircraft by trained
personnel
Elaboration of detailed risk analysis and job safety
plans prior to survey start
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AVIATION SERVICES

Offering geophysical aviation services, EON Airborne owns a fleet of
specially adapted and government-approved fixed-wing aircraft, giving us
the capacity to survey more than 50,000 line-km of geophysical data per
month. EON holds its own Air Operator Certification (AOC) from Transport
Canada, which allows us to efficiently control and manage the operation
and maintenance of our fleet.
Our aircraft are available fully crewed, with or without geophysical
equipment, for all your survey needs worldwide. EON has extensive
experience operating in various parts of the world, including remote
regions. We also offer survey specific pilot training, tailored to your
operational requirements.

AIRCRAFT FLEET
PIPER CHEYENNE II PA-31T

C-GFON
Multi engine turbine aircraft equipped with a tail
stinger
Range: 2,000 km
Flight Duration: 4.5 hrs
Cruise Speed: 250 knots (450 km/h)
Average Survey Speed: 320 km/h (89 m/s)
Rate of Climb: 17%
Aviation Fuel: Jet-A
Fuel Consumption: 250 L/hr (66 gal/hr)

PIPER NAVAJO PA-31

C-FEON / C-FION
Multi engine piston aircraft equipped with a tail
stinger (wing-tip pods available) and extension fuel
tanks
Range: 2,000 km
Flight Duration: 7 hrs
Cruise Speed: 170 knots (306 km/h)
Average Survey Speed: 288 km/h (80 m/s)
Rate of Climb: 10%
Aviation Fuel: Avgas
Fuel Consumption: 135 L/hr (36 gal/hr)

CESSNA 206

C-FTPN
Single engine piston aircraft equipped with a tail
stinger (wing-tip pods and floats/skis available) and
extension fuel tanks
Range: 1,200 km
Flight Duration: 7 hrs
Cruise Speed: 120 knots (216 km/h)
Average Survey Speed: 180 km/h (50 m/s)
Rate of Climb: 5%
Aviation Fuel: Avgas
Fuel Consumption: 65 L/hr (17 gal/hr)
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AIRBORNE MAGNETIC SURVEYS

Airborne magnetic surveys are a key starting point for resource exploration
and development programs. High resolution airborne magnetic data reflect
the magnetic properties of the underlying geology regardless of the extent of
geological exposure; thereby making this technique applicable in virtually any
geological environment. The speed and cost effectiveness with which data
can be acquired are extremely important to national development and
exploration companies, where timely availability of high quality data is crucial
to the decision making process. Airborne magnetic data are valuable for
mapping basement structure, faults, dykes, sills, intrusions, and rock-type
distributions. Aeromagnetic surveys can be flown as standalone or are
commonly flown in conjunction with other geophysical instrumentation.

OVERVIEW

PRODUCTS

EON Geosciences specializes in high resolution airborne
magnetic surveys and continues to expand on its global
presence as a reliable provider of such services. Since its
incorporation in 2007, EON has flown aeromagnetic
surveys throughout Canada, the United States, Greenland,
Norway, and Spain. EON is ideally positioned in the
airborne geophysics industry as a mid-tiered company,
with the resources and flexibility to carry out cost-effective
surveys of any size or complexity.

Product
Database

Grids

Report
Maps

Final Digital Data
Data
Raw and processed magnetic survey data
Total magnetic field
Residual magnetic field
First vertical derivative of the total magnetic field
Second vertical derivative of the total magnetic field
Digital terrain model
Logistics, processing, and documentation of products
Flight path, gridded products

AIRBORNE INSTRUMENTS
Magnetometer Sensor
Data Acquisition and
Compensator System

Radar Altimeter

Global Positioning
System
Navigation
Flight Path Camera

Geometrics G-822A / Scintrex CS-3
Cesium-vapour split beam sensor
Ambient Range (nT): 15,000 – 105,000 nT
RMS Instruments Data Acquisition &
Adaptive Aeromagnetic Real-Time
Compensation (DAARC500) system
Make
Model
Range
Rockwell
ALT-55B
Collins
0 to
RA-4000
2,500ft
FreeFlight
(760m)
TRA-3500
Systems
TRA-3000
0 to
Honeywell
HG-7710AA01
10,000ft
(3,050m)
NovAtel DL-V3, GNSS (Global Navigation
Satellite System)
RT-DGPS: WAAS/OmniSTAR/EGNOS
Ag-Nav Linav pilot display
Panasonic HR 1/3 CCD digital video camera

BASE STATION INSTRUMENTS

Magnetometer
Global Positioning
System

GEM Systems GSM-19 Overhauser
magnetometer
NovAtel DL-V3, GNSS, used for DGPS
correction

Geological Survey of Denmark and
Greenland (GEUS)
2012 Exploration Program

Total Magnetic Field
(Image courtesy of GEUS)

Interpretation Services
Research and analysis of existing geoscientific data
Reduction to pole
Reduction to equator
Horizontal gradient
Grid
Analytic signal
Production
Separation filtering
Euler deconvolution
Tilt derivative
Qualitative
Lithostratigraphic analysis
2-D models
Quantitative
3-D inversion
Report
Final data interpretation report

EON offers a variety of survey aircraft and configurations readily customized to your targets and goals:
AIRCRAFT
Fixed-Wing

Piper Cheyenne II
Piper Navajo
Cessna 206

Helicopter
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AIRCRAFT AND SURVEY CONFIGURATIONS
SENSOR LOCATION, SURVEY TYPE COMMON SURVEY DESIGN
Tail boom
Tail boom / Wing-tip horizontal gradient
Tail boom / Wing-tip horizontal gradient
Skid mounted boom / Towed bird

Medium to large regional surveys
Approx. 5,000 to >100,000 line-km
Approx. 100 to >1000 m line spacing
Approx. 80 to >300 m draped mean terrain clearance (MTC)
Small to medium surveys, smaller targets, and requiring higher resolution
Approx. 100 to 10,000 line-km
Approx. 40 to 200 m line spacing
Approx. 25 to 150 m draped mean terrain clearance (MTC)
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AIRBORNE RADIOMETRIC SURVEYS

“The use of gamma-ray spectrometry as a tool for mapping radioelement
concentrations has found widespread acceptance in diverse fields. The method
has benefitted from continuing advances in instrumentation, field procedures,
and calibration and data processing procedures. Gamma-ray spectrometry is
widely used for environmental mapping, geological mapping, and mineral
exploration.” International Atomic Energy Agency, TECDOC 1363
Airborne gamma-ray spectrometry is a surface mapping technique, penetrating
approximately only the top 50 cm of the earth’s surface. The basic purpose of
radiometric surveying is to determine the absolute or relative amounts of
Uranium (U), Thorium (Th), and Potassium (K) in the surface rocks and soils,
providing a guide to the distribution of rock types.

OVERVIEW

PRODUCTS

EON Geosciences offers airborne radiometric surveys,
using the industry’s leading technology, Radiation
Solutions’ RSX-5 spectrometers.
EON has successfully flown several radiometric surveys
using both helicopter and fixed-wing aircraft. Helicopter
surveys are flown at both lower ground clearance and
lower speed, and are excellent for defining smaller targets;
while fixed-wing surveys are useful for defining larger
regions more quickly.

Final Digital Data
Data
Raw and processed radiometric survey data
Total count
Uranium (U)
Thorium (Th)
Potassium (K)
U/Th ratio
U/K ratio
Th/K ratio
Ternary image
Digital terrain model
Logistics, processing, and documentation of products
Flight path, gridded products

Product
Database

Grids

Report
Maps

EON’s systems and aircraft are available for fast
deployment anywhere in the world.
Commonly, radiometric surveys are flown concurrently
with aeromagnetics.
RADIATION SOLUTIONS RSX-5
Spectrometer
Channels
Differential Nonlinearity
Integral Nonlinearity
Zero Dead Time
Baseline Restoration
Pulse Shaping
Pile-up Rejection
Pile-up Contamination

Detectors

RSX-5
Energy Resolution
Power
Weight
Size
Operating Temperature

Potassium (K) %

Uranium (U) ppm

Thorium (Th) ppm

Ternary Image

1,024
< 0.2% over top 99.5%
< 0.01% over top 99.5%
Yes
Digital (IPBR)
Digital (AOPS)
Digital (<40 nS)
< 1% @ 250 kcps
(4 + 1) x 4L NaI (TI)
< 8.5%
9-40 VDC, 55 W
114 kg (250 lbs)
690 mm x 573 mm x 288 mm
(28.80 in x 22.56 in x 11.32 in)
-30°C to +45°C

Images courtesy of
Ministère de l’Énergie et des Ressources naturelles (MERN)

EON offers integrated interpretation services of
radiometric data and other existing datasets.

EON offers a variety of survey aircraft and configurations readily customized to your targets and goals:
AIRCRAFT
Fixed-Wing

Piper Cheyenne II
Piper Navajo
Cessna 206

Helicopter
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AIRCRAFT AND SURVEY CONFIGURATIONS
DETECTOR
NUMBER OF
AVERAGE SURVEY
VOLUME
CRYSTALS
SPEED
306 km/h (85 m/s)

Max. 50.4 L downward
Max. 12.6 L upward

8-12 down
2-3 up

Max. 33.6 L downward
Max. 8.4 L upward

4-8 down
1-2 up

180 km/h (50 m/s)

Max. 33.6 L downward
Max. 8.4 L upward

4-8 down
1-2 up

126 km/h (35 m/s)
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288 km/h (80 m/s)

COMMON SURVEY DESIGN
Medium to large regional surveys
Approx. 5,000 to >100,000 line-km
Approx. 100 to >1000 m line spacing
Approx. 80 to >300 m draped MTC
Small to medium surveys, smaller
targets, and requiring higher resolution
Approx. 100 to 10,000 line-km
Approx. 40 to 200 m line spacing
Approx. 25 to 150 m draped MTC

www.eongeosciences.com

AIRBORNE TIME-DOMAIN
ELECTROMAGNETIC SURVEYS

Airborne time-domain electromagnetic (TDEM) surveying has applications
in the detection of precious metals, base metals, kimberlites, ground
water, and oil and gas. The basic principle of time-domain
electromagnetic surveying involves the generation of a current which is
directed into the earth. Conductive materials will absorb the current and
release a secondary field that is, in turn, measured by the system’s
receiver. More conductive materials will absorb more current and thereby
release a greater secondary field, while weak conductors will absorb less
current and release less, or negligible, secondary field. The subsurface
geology’s conductivity can be measured and mapped in this way, and the
data represented in two- and three-dimensional images.

EON Geosciences’ proprietary ETHEM system is a versatile, state-of-the-art helicopter-borne time-domain electromagnetic (TDEM) system. It
features a powerful transmitter, an upgraded receiver, and an advanced digital signal processing software package. The system transmits a
half-sine wave, 4-ms pulse. It is easily transportable and rapidly deployed; typically in half-a-day. Both transmitter and receiver are equipped
with an attitude and heading reference system (AHRS), which combines tri-axial accelerometer, rate gyro, and magnetometer data to
produce an attitude correction, which further enhances data resolution.
The ETHEM system 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 windowed as appropriate to the geological conditions.
2

The ETHEM system comprises an 8-metre diameter (50 m ), 2-turn transmitter loop assembly with a dipole moment of 180,000 NIA. Depth of
penetration with this system is in the order of 125-175 metres in low to moderately resistive conditions.

ETHEM
FEATURES

SCHEMATIC
•

Tel: +1-514-341-3366
Fax: +1-514-341-5366

Compact, focused, rigid transmitter
with high spatial resolution

•

Transmitter loop size: 2 turns, 82
metre diameter (50 m area)

•

3-axis receiver midway between the
transmitter assembly and the
helicopter

•

Depth of penetration approximately
125-175 metres in low to moderate
resistive conditions

•

Both ON-time and OFF-time
measurements

•

180,000 NIA dipole moment

•

Powered by a motor generator
mounted on the transmitter
assembly

•

Slow speed and good contouring,
transmitter 30 metres above ground

•

Coaxial system with symmetrical and
accurate anomaly positioning (± 1 m)

•

10 Hz stacking integration

•

Full waveform recording and
processing (1,024 samples per
channel per half cycle @ 30 Hz)
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SPECIFICATIONS
Transmitter
Loop Diameter
Loop Axis
Current Waveform
Turns
Pulse Length
Frequency
Dipole Moment
Loop Area
Peak Current
Tow Cable Length

Receiver

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

Mechanical

Maximum Airspeed
TX Flying Height
Operating Temperature
Power Requirements
Shipping Length
Weight

8 metres
Vertical
Half-sine
2
4 ms at 30 Hz
30, 45, 75, 90 Hz (Programmable)
180,000 NIA
50 m2
1,800 Amps
60 m
Horizontal and Vertical
X, Y, Z, and Peak Current
2,048 per half cycle at 30 Hz
512 per half cycle at 90 Hz
1,024 per half cycle at 90 Hz
Full waveform
2,048
Programmable (max 256)
Programmable
Programmable
12.5 ms at 30 Hz
Recorded and processed
25 m/s
30 m AGL
-30°C to +45°C
20 Amps at 28 VDC
2.5 m
300 kg (660 lbs)
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AIRBORNE GRAVITY SURVEYS

Airborne gravity surveying has applications in geodesy, mining, and particularly
oil and gas exploration. Gravity data are sensitive to areas where density
contrasts occur. Density tends to increase with increasing depth, but is also
dependent on lithology. Sub-surface folded structures, anticlines, synclines,
salt domes, faulted structures, basins, and basement structures, all important
features in the accumulation of oil and gas, can be detected and mapped by
gravity data. As a result, airborne gravity surveys often precede and define the
extent and location of future seismic programs. Gravity data can also serve to
complement and link existing and sparsely spaced seismic data. Gravity surveys
may be flown both onshore and offshore, and are commonly flown
concurrently with aeromagnetics.

OVERVIEW

PRODUCTS

EON Geosciences offers airborne gravity surveys using
Canadian Micro Gravity’s GT-2A gravimeter.
Standard processing services include Eötvös, free air,
Bouguer, Earth curvature, terrain, and leveling corrections.
To obtain a more accurate terrain correction, aircraft may
be equipped with a laser altimeter to generate a more
accurate digital terrain model.

Product
Database
Grids
Report
Maps

Final Digital Data
Data
Raw and processed gravity survey data
Free air gravity
Bouguer gravity
First vertical derivative of Bouguer gravity
Digital terrain model
Logistics, processing, and documentation of products
Flight path, gridded products

CANADIAN MICRO GRAVITY GT-2A
Measurement Range
Dynamic Range
Drift per Day (Corrected)
RMS Error in Gravity Anomaly
Estimation (Static Mode Up to
12 Hours on Bench)
Attitude Limits
Operating Temperature
Power
Dimensions
Service Life
Error in Gravity Anomaly
Estimation (RMS)

9.75 to 9.85 m/s
> ± 1,000 Gals
< 0.1 mGal

2

0.6 mGal (± 1 LSD)
Roll: ± 45°, Pitch: ± 45°
+5°C to +50°C
Operating: 150 W at 27 Vdc
Standby: 50 W at 27 Vdc
Console: 400 x 400 x 600 mm
Base: 600 x 300 mm
30,000 hours
0.01 Hz cut-off, 0.6 mGal (± 1 LSD)

Fixed-wing survey over the Vredefort Dome SW of Johannesburg: NS lines
spaced 1km; left image is ground data courtesy of the Geoscience Council of
South Africa (upward continued to survey altitude); right image is the GT-2A
data (acquired in March 2009 courtesy of Airborne Petroleum Geophysics
Ltd). The accuracy for the survey was 0.6 mGal RMS.
Interpretation Services
Research and analysis of existing geoscientific data
Horizontal gradient
Analytic signal
Grid
Separation filtering
Production
Euler deconvolution
Tilt derivative
Qualitative
Lithostratigraphic analysis
2-D models
Quantitative
3-D inversion
Report
Final data interpretation report
“Airborne gravity data may be used in conjunction with aeromagnetic data to locate
sedimentary basins, infer the location of the thickest sedimentary section, delineate
basin outlines and boundaries, define plate tectonic structures and map structures
within the basin. Airborne gravity and magnetic have become powerful tools in
facilitating the detailed study of both stratigraphic and structural oil traps; especially
when used in conjunction with existing seismic information. Advances in both
instrumentation and 3D inversion modeling techniques now enable the explorer to
use airborne gravity and magnetic in more detailed studies of oil reservoirs.”
Dr. Peter Elliot, ‘The Use of Aeromagnetic and Airborne Gravity in Petroleum
Exploration’, 7th International Conference & Exposition on Petroleum Geophysics.

EON offers a variety of survey aircraft and configurations readily customized to your targets and goals:
AIRCRAFT
Fixed-Wing

Piper Cheyenne II
Piper Navajo
Cessna 206

Helicopter
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AIRCRAFT AND SURVEY CONFIGURATIONS
SURVEY TYPE
AVERAGE SURVEY SPEED
Gravity or Gravity & Magnetic

306 km/h (85 m/s)

Gravity or Gravity & Magnetic

288 km/h (80 m/s)

Gravity or Gravity & Magnetic

180 km/h (50 m/s)

Gravity or Gravity & Magnetic

126 km/h (35 m/s)
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COMMON SURVEY DESIGN
Medium to large regional surveys
Approx. 5,000 to >100,000 line-km
Approx. 100 to >1000 m line spacing
Approx. 80 to >300 m draped MTC
Small to medium surveys, smaller targets, and
requiring higher resolution
Approx. 100 to 10,000 line-km
Approx. 40 to 200 m line spacing
Approx. 25 to 150 m draped MTC
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