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Mineral exploration is a scientific process, with each step dependent on the results of the previous activities. This
fact sheet provides a description of the common exploration techniques in plain English to explain these scientific

activities for the wider community.

This fact sheet is based on current Victorian legislative requirements and common practice only and is not applicable in other
States or Territories. This fact sheet provides general information to support the development of land access arrangements, each
of which must be tailored to accommodate the individual needs of the land owner/occupier and explorer. This guide provides
general information but does not constitute legal advice and the information should always be confirmed for currency.

MINERAL EXPLORATION IS A SCIENTIFIC PROCESS,
WITH EACH STAGE DEPENDENT ON THE RESULTS
OF THE PREVIOUS STAGE

There are a range of
activities that may be
undertaken as part of
an exploration program.
These activities are
dependent on a few
factors, including the
nature of the mineral
being sought and the
geology of the area.
Exploration  generally
progresses from low
impact activities before
progressing to more Eyporation is a scientific process
intense  and  costly of investigating the mineral
activities like drilling. potential of the ground

REHABILITATION BONDS, GOVERNMENT
APPROVAL, AND FULL REHABILITATION ARE
REQUIRED FOR ALL SURFACE DISTURBING
ACTIVITIES

The Victorian Government requires a rehabilitation bond
(usually $10,000) to be lodged over every exploration
licence. This bond is only returned when the Government
is satisfied that the land has been rehabilitated to the
required standard.

Exploration activities that disturb the

surface of the ground (apart from very

low impact activities such as walking
the ground) require separate

application, assessment, and approval
by the Victorian Government.

Association of Mining
and Exploration Companies

Strict conditions are applied to all activity approvals. Full
rehabilitation is an important requirement for all surface
disturbing activities. As part of the assessment for all
surface disturbing activites in  exploration, the
rehabilitation bond for the exploration licence is assessed
and adjusted to ensure that the Government holds the full
cost of rehabilitation for each activity.

The Act requires that a licence holder
must rehabilitate the land in accordance
with the conditions of the licence.
Bonds are returned when the
Government is satisfied the land has
been rehabilitated.

Before the rehabilitation bond is released, the Government
must determine that full rehabilitation has been completed.
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Full rehabilitation is a requirement for all exploration activities
that disturb the surface — this Victorian paddock had over 40
diamond drill holes in the previous year
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EXPLANATION OF COMMON EXPLORATION
TECHNIQUES

Generally, exploration starts over a large area with low
impact techniques (low impact exploration is clearly
defined in Schedule 4A of the Victorian Mineral Resources
(Sustainable Development) Act 1990). It is only in areas of
interest (often termed ‘prospects’) that the more intensive
techniques are used. The following is an explanation of
common exploration techniques.

GEOLOGICAL MAPPING

Geological mapping is a common form of initial on the ground
exnlaratinn

Geological mapping is generally undertaken by a geologist
walking over the ground of interest. Geologists observe the
location, orientation, and characteristics of the rocks or
sediments exposed at the land’s surface. This information
can then be used to prepare a geological map of the
exploration area, recording the rock types and structures.

GEOCHEMICAL SURVEYS

Geochemical surveys
are undertaken to
target areas for further
exploration.

The surveys usually
involve the collection
of samples of soils,
rock and/or sediments.

These samples are
sent for laboratory
analysis to identify
areas of potential
mineralisation.

Soil sampling involves collection of
approximately 1kg samples

The surveys could include:

Soil sampling — is undertaken usually using hand-held
tools such as shovels, picks, and hand augers to collect
samples of soil and subsoil. Samples are typically
collected on a regular grid pattern and involve collection of
small (approximately one kilogram) samples of sail.

Power augers, either hand-operated or vehicle-mounted,
may also be used.
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Soil sampling is usually undertaken using handheld tools such as
shovels to collect samples for laboratory analysis

Holes excavated during the program are typically
backfilled and vegetation replaced immediately following
sampling.

Stream sediment sampling — involves collection of
approximately two-kilogram samples of sediment within
drainage lines. Three samples are usually taken at the
junction of two creeks: one downstream of the junction and
two upstream of the junction (in each of the merging
drainage lines). Samples are typically extracted using
hand tools and may be sieved during collection.

Rock chip sampling — typically involves collecting up to a
few kilograms of rock material using hand-held tools. Rock
chip samples may be collected during geological mapping
programs.
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GEOPHYSICAL SURVEYS

Geophysical surveys assist in identifying different rock
types and can help identify resources. Geophysical
surveys aim to detect various physical properties such as
the magnetism below the surface of the Earth, or its
response to electricity, vibration, or magnetism in different
forms. Different geophysical surveys measure various
physical properties of the Earth and any mineral deposits
using a variety of different applications and equipment.
Geophysical surveys can be conducted from the air, on the
ground, or down drill holes.

Airborne surveys

Airborne geophysical
surveys - may
comprise magnetic,
radiometric, gravity, or
electromagnetic
surveys. These surveys
provide general
geological information
over an area and are
often used in the initial
stages of exploration.

These surveys can be
undertaken using
drones, low  flying

helicopters, or light Airborne geophysical surveys may
aircraft which fly in a grid be used to identify different rocl_<

. types. The instruments do not emit
pattern. The instruments  any electrical signals that are

may be either mounted harmful to people or animals.
inside the aircraft or
towed underneath.

Depending on the type of survey, the aircraft may fly
between 25 and 60 metres above the ground, with flight
lines spaced between 25 and 200 metres apart.

Land owner/occupiers are notified when the survey will be
taking place by advertisement in a local newspaper or
similar.

Ground-based surveys

Seismic surveys - measure variation in reflected ground
R '8 vibration as it passes

through the Earth. The

surveys use an energy
source to create the high

frequency vibrations,
which can be truck-
| mounted vibrating

weights or a simple
~ hammer hit depending

| on the scale of the
" survey.

S Fon it
Ground based geophysical
surveys may be undertaken with
hand-held instruments

Small sensors are linked by cables and spread either side
of the source to detect and relay the vibrations as they
return to the surface. Seismic surveys provide information
about rocks down to depths of several kilometres and are
particularly suited to flat-lying sedimentary basins.

Induced Polarisation (IP) surveys — use any electric field
in the ground and measures the chargeability and
resistivity of the subsurface. The technique can identify
differences in
resistivity arising
from aquifers,
metallic minerals,
and stratigraphy.

Readings are
taken by a small
crew who shift a
ground array of
transmission and
receiver cables.
They are most
often used in
metallic mineral
exploration.

Ground based geophysical surveys are
low impact exploration

Radiometric surveys - measure gamma rays which are
continuously being emitted from the Earth by natural
decomposition of some common radiogenic minerals. The
surveys focus on recording the isotopes of potassium,
thorium, and uranium.

Generally, most gamma rays emanate from the top 30
centimetres of rock or soil and can be detected by airborne
surveys or on surface rocks using a hand-held
spectrometer. They are most often used in metallic and
industrial mineral exploration.

Magnetic surveys - measure the variations of the Earth’s
magnetic field due to the presence of magnetic minerals.
Subtle variations in the abundance of magnetic minerals
are used to interpret rock types and can assist in
identifying mineral resources.

These surveys are typically undertaken by a geophysical
technician on foot carrying a magnetometer and a sensor
on a pole. They are most often used in metallic mineral
exploration.

Gravity surveys - the gravity field is measured with a
gravimeter to determine variations in rock density in the
Earth’s crust. Ground gravity surveys require a
geophysical technician to take gravity measurements at
set intervals of distance and record the precise height at
each location.

Access to the recording sites can be by vehicle or
helicopter, depending upon remoteness. They are used in
mineral and energy exploration.
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Electromagnetic (EM) surveys - induce an
electromagnetic field and measure the three-dimensional
variations in conductivity within the near-surface soil and
rock.

Conductive rock units can be studied to locate metallic
minerals and to understand groundwater and salinity.
Ground readings are taken by a small crew who shift a
ground array of transmission and receiver cables.

Downhole geophysical surveys - utilise completed or
partially completed drill holes to allow access for
geophysical tools. These tools may be used to detect
variations in the magnetic, radiometric, or electrical
character of the rocks adjacent to the drill hole. The
surveys may also be used to determine the exact path of
the drill hole. They typically require a small truck and a
range of downhole tools. Occasionally tools with a small
radiometric source may be used and a detailed risk
assessment is required to ensure that the tool is not lost
down the hole.

DRILLING

Any ground-intrusive work that involves the use of heavy
earth moving equipment is not considered to be low impact
exploration and will require separate application,
assessment, and approval by the Victorian Government
with an approved work plan.

Drilling is a common method of advanced exploration programs

Drilling is often conducted as part of an exploration
program to obtain detailed information about the rock and
any mineral deposits present below the ground surface.

The drilling method and size of the drilling rig used
depends on the type of rock and information sought.

The degree of disturbance around the hole varies with
each method, however, strict environmental safeguards
ensure all drill sites are rehabilitated after the completion
of drilling.

Shallow Drilling

Non-mechanical drilling - using a hand-held auger
similar to a post-hole digger used by farmers when fencing.

Air Drilling - there are two main shallow air drilling
methods, air core and rotary air blast (RAB). These
methods usually involve a utility or small truck-mounted rig
with an air compressor carried onboard or towed
separately.

Air Drilling may use a truck-mounted rig to collect rock chips and
be completed quickly

This type of drilling creates rock fragments (chips). These
are removed from the drill hole by compressed air, which
is forced down the hole and lifts the rock chips to the
surface. This type of drilling requires minimal site
preparation.

Deeper Drilling

Air Drilling - there are two main types of air drilling used
to drill deeper holes — open hole percussion (also known
as rotary air blast or RAB) and reverse circulation (RC).
These drilling techniques involve the use of compressed
air to drive a slowly rotating percussion drill bit, which
operates in a similar manner to a jackhammer.

The drill bit is typically fitted with numerous hardened
protrusions that crush the rock at the bottom of the hole. It
produces rock chips that are lifted to the surface by
compressed air. This drilling method is relatively fast, can
penetrate hard rock, and is capable of drilling holes more
than 250 metres deep.

These methods do not necessarily require significant site
preparation or rehabilitation. They usually involve truck-
mounted rigs with one or two support vehicles to carry drill
rods and air compressor capacity.

Diamond Drilling — uses a truck-mounted rig with support
vehicles to extract a continuous cylinder of rock. It involves
the use of a rapidly rotating drill bit that utilises water and
drilling fluids, contained in either in-ground sumps or
above-ground tanks, to cool and lubricate the drill bit. As
the drill rods advance, the cylinder of remaining rock
gradually becomes enveloped by the drill rods.
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Diamond drilling uses similar equipment to water bore drilling

Ground-up rock material is transported to the surface by
the returning drilling fluids and is separated from the fluids,
typically in drill sumps.

This drilling method is
the costliest and is
capable of drilling
holes many
kilometres in depth.
Depending on the
duration of the drilling
program, additional
equipment such as

portable shelters,
Diamond drilling brings cores of rock  storage containers,
to the surface so that geologists can .4 portable lighting
analyse the minerals — many call it

the ‘truth machine’ for exploration plants may be
required.

This method may require site preparation depending on
the site and conditions. Full rehabilitation is always
required. Most advanced exploration for minerals uses a
combination of diamond and reverse circulation drilling.

Rotary Mud Drilling - is most often used for deep drilling
through the layers of the Earth or stratigraphy. This method
produces fine rock fragments and uses water and drilling
fluids to lubricate the drill bit and return the rock fragments
to the surface. The drilling fluids are contained in either in-
ground sumps or above-ground tanks. The drilling rigs are
usually larger than for other methods and require more
support vehicles and site preparation.

REFERENCES

Legislation - legislation.vic.gov.au

Victorian Government information - earthresources.vic.gov.au

Costean or trench sampling — involves digging a costean
or trench using a backhoe or similar equipment. The
costean or trench may range from 20cm wide to more than
a metre, and from a few centimetres deep (where hard
rock is near the surface) to metres deep. The edges of the
trench are typically mapped geologically, and channel
samples collected prior to the trench being filled in and fully
rehabilitated.

Costeaning allows a geologist to collect sub-surface samples

Channel sampling — involves collection of a series of
samples of soil or rock along a line. This may be a road
cutting, the face of an open-cut or underground mine, a
costean or similar

BULK SAMPLING

Prior to deciding to apply to develop a mine, an explorer
may extract a bulk sample of the material to be mined to
allow further testing and refinement of the proposed mining
and mineral processing procedures. Extraction of a bulk
sample may typically involve excavation of a large pit or
small open cut, or development of a small underground
operation. The nature of disturbance associated with a
bulk sample will vary depending on the nature and location
of the mineralisation to be sampled. Extraction of a bulk
sample in Victoria requires government approval. Large
samples may also require further approval from the
Victorian Government.

These descriptions are primarily provided for those who may not
be familiar with exploration techniques and operations. As a
result, they are, by their nature, general.

Images courtesy of AMEC members.

Prepared by Association of Mining and Exploration Companies Inc (AMEC)

AMEC is a leading national minerals industry body representing over 450 member companies across Australia. Our members are
explorers, emerging miners, producers, and a wide range of businesses and services working in and for the minerals industry. AMEC

represents a growing number of companies investing in Victoria.

Disclaimer: This guidance is intended to provide summary information only. It does not intend to be comprehensive or to provide specific legal advice. In consideration of the changing
nature of legislation, regulations, program rules and guidelines, there is a potential for inherent inaccuracies and potential omissions in information contained in this document. All
information in this document is provided “as is” with no guarantee of completeness or accuracy and without warranty of any kind, express or implied. In no event will the Association of
Mining and Exploration Companies Inc, any related members, consultants, or employees thereof be liable to anyone for any decision made or action taken in reliance on the information
in this document or for any actions taken in reliance on the information in this document or for any consequential damages.
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