FUGRO
MAGNETOMETRY
Measurement of the Earth’s magnetic field at the ground surface allows rapid identification
and mapping of buried objects, geological structure and archaeological features.
By measuring magnetic field variations
at the surface we can locate and map
man-made and geological features in the
near surface, covering large sites rapidly
to target areas for further investigation
or remediation.
■
Highly sensitive to buried ferrous
metallic objects
■
Non-intrusive
■
Can be used on rough or lightly
vegetated areas – little site
preparation required
■
Rapid – several hectares can
be covered in a day
■
Multiple instruments may be operated
from survey vehicles or platforms to
allow rapid linear or grid data
acquisition
■
Useful for delineation and mapping of
geological structure such as faulting

■

Can be used to identify shallow
archaeological features with no
ground disturbance.

SITE CONSIDERATIONS
Most magnetic instruments are highly
portable and can be used in a variety
of site conditions by a single person.
Measurements may be acquired across
rough or lightly vegetated areas with
little site preparation; direct contact
with the ground surface is not required.
Instruments may be hand carried or
towed behind an all terrain vehicle.
In urban environments the presence
of metallic objects above ground, such
as fences, lamp-posts or vehicles can
significantly affect the measured response.
The presence of features such as reinforced

concrete or live electrical cables in the
ground will generally give rise to a strong
magnetic anomaly, which can complicate
investigations where they are not the
primary target. When planning and
executing surveys of urban or previously
developed sites careful consideration
should be given to the presence of such
features and surveys should be designed
and conducted by experienced personnel.

Highly portable, magnetometry surveys can be
conducted in urban, brownfield, greenfield and
coastal transition zone sites
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PRINCIPLES
On a local scale, the Earth’s magnetic
field is distorted by ground materials
with varying magnetic properties. The
most important of which is the magnetic
susceptibility (k), the degree to which
a material can be magnetised in the
presence of an external field. Magnetic
susceptibility varies between different
materials, from relatively low values for
most rocks and soils to very high values
for ferrous metals. Variations in the
strength of the Earth’s magnetic field
caused by localised variations in k can
be measured by a magnetometer on the
ground surface. In man-made materials,
the major factor that governs magnetic
response is iron content; within geological
materials it is magnetite content.
Magnetic field strength is measured
in nanotesla (nT).
Modern magnetometers include flux-gate
and caesium vapour types and have a
precision of <0.1 nT (comparable to a total
field strength of about 48 000 nT in
the UK). Anomalies associated with buried
objects will vary in character depending on
the nature of the target. For example, small
objects such as UXO or archaeological
features may only have anomaly amplitures
of 5-10 nT, whereas large man-made
structures such as reinforced foundations
may be several 100 nT.
Magnetic gradient (vertical or horizontal)
measurements can be made by using two
magnetic sensors at a fixed separation
(see illustration) – gradient data is useful
for isolating the response from shallow
magnetic targets such as buried tanks,
pipes, foundations etc. whereas total field
data are often useful for geological
assessment and mapping.

Colour contoured image of magnetic data. The large (pink) anomaly to the top right is due to a reinforced
capping slab over a disused mineshaf.

METHOD
Measurements of the Earth’s magnetic
field and/or horizontal gradient are
recorded, usually on a data logger at fixed
station intervals or continuously along
survey lines within a grid. Integration with
dGPS technology provides real time spatial
control. Where information is required
quickly, results can be processed and
interpreted in the field to target areas for
excavation or more detailed investigation.

APPLICATIONS
■
■
■
■
■
■
■
■

Pipe detection
Fuel tank detection
Buried obstruction mapping
Mineshaft and mine workings detection
UXO detection
Landfill mapping
Geological mapping
Archaeological investigations

As with other potential field data, magnetic
data can be digitally filtered to emphasise
particular components such as the
discrimination of deep and shallow sources
and to enhance resolution of targets
anomalies.
Data are commonly displayed as surface
colour contour images showing lateral
changes in magnetic response. Coloured
maps of magnetic data can be readily
integrated with pre-existing CAD site
plans and other GIS data.
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Schematic illustration of the Vertical Magnetic
Gradiometry technique

FUGRO.COM/CONTACTS
2

