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In 2007, 2D reflection seismic survey was conducted in the Kevitsa Ni-Cu-PGE (platinum group elements) deposit,
northern Finland as a part of the HIRE (High Resolution Reflection Seismics for Ore Exploration 2007–2010)
project of the Geological Survey of Finland. The Kevitsa 2D seismic survey consists of four connected survey
lines, each approximately 6-8 km long. The survey lines traverse the ore-bearing Kevitsa intrusive complex and
partly also the geological units surrounding it, thus providing an insight to the structural make-up of the complex.
The aim of the survey was to delineate the overall shape and basal contact of the Kevitsa ultramafic intrusive
complex at depth, to study the seismic response of the disseminated Kevitsa Ni-Cu-PGE deposit, and to potentially
find indications for new ore deposits. Herein, we present results from processing and interpretation of the Kevitsa
2D reflection seismic data.

In the data processing sequence, specific focus was given to finding optimal CDP-line geometries for the
crooked-line survey profiles, and to detailed velocity analysis. We also conducted a simplified cross-dip analysis
to assess the potential cross-profile dips of the reflectors, however, application of the cross-dip corrections was
found to be unnecessary, and our conventional processing sequence involving prestack DMO corrections followed
by poststack migration resulted in high-quality images of the subsurface.

The seismic sections presented in this work reveal a detailed reflectivity structure of the uppermost 5 kilo-
meters. The known Kevitsa deposit was found to have a specific seismic signature, and the seismic images
were used to establish previously unknown shape and extent of the ore-bearing Kevitsa intrusive complex,
thus providing a framework for effective future exploration in the area. Interestingly, the data reveal complex
internal reflectivity structure within the intrusion, suggesting multiple levels of intrusion within the pre-existing
stratigraphy, and a deeper continuation of the intrusion. A complicated pattern of faults brackets the known
deposit, and a series of major fault and shear zones brackets the Kevitsa intrusive complex as a whole. The
major structures identified in the seismic sections may potentially be related to the origin of Kevitsa. The data
also indicate a possible relationship between the Kevitsa intrusive complex and the nearby Satovaara complex,
however, the exact relationship of this complex to the Kevitsa intrusive complex needs to be established through
future drilling.
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