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The Pyhasalmi Zn-Cu deposit located in Central
Finland Is composed of pyritic ores hosted by
structurally complex and  metamorphosed
Proterozoic felsic volcanic rocks. Mining of the
sulphide ores has occurred continuously since
1962 Remaining ore reservesto date indicate a
mine life up to 2018. Recentexploration around the
deposit has focused on targeting deep (>1km)
geophysicalanomalies obtained from magnetotellurc,
IP, seismicsand deepEM surveys
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A network of six 2D seismic reflection lines were
completed on top and around the Pyhasalmi ore
deposit. This work was part of the HIRE project
(High Resolution Reflection Seismics for Ore
Exploration 2007-2010) conducted by the
Geological Survey of Finland. More recently and
under the ProMine project, a 4D geological
modelling of the mineralized zone and nearby
prospective areasis aming to understand, correlate
and extrapolate known prospective features of the
deposit into deeper and less explored areas, thus
aiding at defining new exploration targets near the
mine.

Geophysical drillhole logging was carried out In
selected holes located near the mine area
Drillholes PYS133(1295m), R-2229 (547 m) and
R-2285 (16.7 m) are located in altered rocks eastof
the mine, unaltered mafic and felsic rocks under
the deposit and within the orebody, respectively.

The known ore deposit

Sonic and density logging results show that, iIn
general, the contacts between mafic volcanites and
any other rocktype could produce detectable
reflections (difference In acoustic impedance more
than 2.5 x 10° kg/m 2s). The density and seismic P-
wave velocity values in the ore differ dramatically
from measured values in other rocks and thus the
massive sulphides of Pyhasalmi should be seenas
bright reflectors or diffractors at the reflection
seismicdata.
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The P-wave velocities and densities
derived from drill hole logging data.

Analysis of the HIRE data has shown a
complicated reflectivity pattern caused by a
complex tectonic evolution of the area Pyhasalmi
has undergone a polyphase deformation and the aree
IS cut by network of faults. The main reflectivity of the
areals causedby al-2km thick 1 p a ¢ kobggndly
dipping tabular rocks, probably mafic and felsic
volcanites, that seemto correlate with the down dip
extension of ore related listric faults.
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In some of the shotgathers

The deep ore body itself is not clearly observedin
the CMP-stacks, although acoustic logging proved
that Impedance contrast Is sufficient to produce
strong reflections. A few shot gathers of the V1-line
show prominent reflectors at the ore site. The size
and geometry of the ore body, underground mine
Infrastructure and surface conditions might be
reasons for difficulties In Imaging the massive
sulphide deposit of Pyhasalmi.

The Pyhasalmi  deep ore iIs located on top of
the strongly reflective  structure

The top of the strongly reflective packageobserved
In seismic profles has been modeled and
represented In figure below. Recent exploration
drilling eastof the deposit has confirmed the sub-
horizontal nature of important listric structures,
which in the uppermost 600 m of the deposit tend
to be subvertical and therefore difficult to seein
reflection seismicdata.
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A wide range of geological
datais employed
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