Capability Statement – Mineral Exploration
Ever-increasing financial pressures drive exploration geologists and geophysicists to explore new
ways of imaging the subsurface cost-effectively. The regional geology of large areas needs to be
understood in order to effectively direct more expensive techniques. Often, deep cover hampers
these efforts. Magnetotelluric and other non-seismic geophysical methods are useful for imaging
the cover/bedrock contact and geological settings of ore deposits in some – but not all – situations.
Active (reflection) seismic surveys yield high resolution images but are relatively expensive and
environmentally disruptive. In this context, there are real advantages in passive seismic imaging –
quick and easy to deploy sensors, minimal environmental footprint and inexpensive.
Ambient Noise Surface Wave Tomography
Seismic noise interferometry is a new method gaining much use in academic studies. Sisprobe’s
founders include leading researchers in this burgeoning field. The method is used to record everpresent background vibrations from sources including
waves, wind, trains and traffic. The data are used in the
mineral exploration sector to create images (‘snapshots’)
of S-wave seismic velocities down to depths of a few
kilometers. These 3D images map the cover/basement
contact and identify major faults and geological structures.
The seismic data is recorded using an array of selfcontained nodes with integrated triaxial geophones, GPS
receivers, acquisition electronics and battery. The nodes
are buried in shallow holes, and typically take a few
minutes each to deploy. It’s so easy that some exploration
teams collect their own seismic data using rented nodes –
an ideal mode of operating in these Covid-19 times!
Typical Results
“Generation Mining discovers high density seismic target
beneath Sally Palladium Copper Deposit” Press release,
Feb 2020. The following pages describe other examples.
About Sisprobe
Sisprobe, a French company, is the world leader in passive seismic ambient noise methods. Its
founders are recognised leading academics in this new field. With offices in France, USA and
Australia, the company is active in mineral and hydrocarbon exploration, civil engineering and
seismic hazard assessments. Sisprobe is one of few companies in the world experienced with
ambient noise interferometry and the only one 100% focused on commercial applications of the
technology. Sisprobe offices on three continents as well as local partnerships are proving to be
particularly useful in these challenging travel-restricted times. Together with its partners around the
world, Sisprobe is all set to assist exploration geologists to quickly understand the regional
geological settings of their projects.
Sisprobe
IMAG building, 700 avenue Centrale
38401 Saint Martin d’Hères, FRANCE
www.sisprobe.com
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Capability Statement – Hard Rock Minerals Exploration

Sally PGM-Cu Project
Location: Coldwell alkaline complex, north of Marathon, Ontario
Aim: Use ambient-noise surface wave tomography to define the geometry of the
intrusive contact & identify structures that control the PGM-Cu mineralisation
“Generation Mining discovers high density
seismic target beneath Sally Palladium
Copper Deposit” Press release, Feb 2020
slice at 200m depth
A’

fast

D’
lower contact of main
gabbro at the surface
contact at 200m depth

A

2nd intrusion

lens of
footwall
slow

D

Section through the intrusion showing
location of mineralization adjacent to a
clinopyroxenite intrusion

Slice at 200m depth through the velocity anomaly model.
The mapped lower contact of the intrusion is shown in
black and that inferred from the tomography is red. The
fast anomaly to the right of the diagram, labelled “2 nd
intrusion”, could correspond to a pyroxenite intrusion in
the footwall.
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200 receivers over 3 x 4 km;
300m spacing; 30 days
deployment; cost €70k

anomaly with very high velocity which could correspond
to pyroxenite like that which contains PGM mineralisation

Results

• imaging of lithologies and structures that control the mineralization
• identification of a previously unknown anomaly with characteristics like those of
intrusions that host the mineralization

Marathon PGM-Cu Project
Aims
1. Use the ambient-noise surface wave seismic
method to define the geometry of the intrusion
contact & identify ore-localising structures
2. Increase the resolution of ambient-noise
seismic technology by developing the reflection
body-wave ambient-noise method

Section through 3D tomographic model obtained using the ambient noise
surface wave method
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Extraction of body waves from seismic noise generated by train traffic
(from Dales et al., 2020).

distance (m)

• extraction of body
waves from ambient
seismic noise
• freight trains provide a
source of high-frequency
seismic signals
• the structures that
control mineralization
are imaged

References:
 Dales et al. (2019). PACIFIC project Deliverable D2.3,
Assessment of the recovery of reflected body waves from
passive seismic (confidential report).
 Dales et al. (2020). Virtual sources of body-waves from
noise correlations in a mineral exploration context.
gathers Seismol.Res. Lett., 91(4):2278–2286.

Resulting image (pre-stack depth migration of virtual shot
corresponding to train passages) showing a dipping reflector coinciding with the
top of the gabbro intrusion (from PACIFIC deliverable D2.3).

Schumann Lake, Ontario
Target: The Schumann Lake Co-Ag prospect in Ontario
Aim: To image a diabase sill and associated hydrothermal mineralisation
499 receivers over 1 x 2 km;
300m spacing; 53 days
deployment; cost €99k
Results
The subsurface upper and
lower contacts of the sill
were imaged
Low-velocity zones
beneath the sill could
correspond to
hydrothermal alteration

Porphyry deposit, South America
Target: a porphyry deposit in South America
Aim: To determine the thickness and geometry of younger sedimentary cover
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Results
The depth of cover is accurately determined in places where with drilling
control is available, but the cover is shown to be deeper than in the
geological model in some places where control is absent.
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