
La
y-

ou
t: 

H
ar

ri 
Ku

tv
on

enGeological Survey of Finland
Paavo Härmä, Geological Survey of Finland, Espoo, Finland. E-mail: paavo.harma@gtk.fi 
Risto Vartiainen, Geological Survey of Finland, Rovaniemi, Finland. E-mail: risto.vartiainen@gtk.fi
0lavi Selonen, Åbo Akademi University, Faculty of science and engineering, Geology and Mineralogy, 
FI-20500 Turku, Finland. E-mail: olavi.selonen@abo.fi

Introduction

Natural stone evaluation is a systematic (regional) 
process with the aim of locating prospects for nat-
ural stone and to evaluate the profitability of pro-
duction. The process consists of individual stages 
of desk study, field mapping, and detailed exami-
nation of prospects (Luodes 2015). The beginning 
of the exploration process (desk study and field 
mapping) can be defined as a “reconnaissance 
phase”, where the purpose is to identify areas 
worthy of further investigation towards deposit 
identification (Selonen et al. 2014). In the detailed 
examination of a prospect (“target phase”), the 
production properties of the prospect are studied 
(Luodes 2015, Vartiainen 2017). The best practices 
of execution of the process involves understand-
ing of the main aims of the individual stages of 
the process.

Evaluation process

Desk stage

The preliminary evaluation of the exploration area 
is done with geological, geophysical, and topo-
graphical data. A geological model and a geolog-
ical exploration model of the exploration area is 
prepared (e.g. Selonen et al. 2011).

Field mapping

The field mapping is focused on observations of 
characteristics of rock like texture, soundness, 
fracturing and homogeneity. In addition, colour 
variations are observed. Target selection is largely 
based on the geological exploration model. Evalu-
ation is made on the outcrop surface; important is 
to have a good knowledge of the criteria for feasi-
ble natural stones. The samples are used in evalu-
ation of the colour and texture as well as the min-
eralogical composition of the rock. 

Detailed examination of the prospect

This stage includes detailed mapping of the rock and its 
properties (in scale of 1:100) along traverses (Fig. 2.) 
together with sampling with a hand-held diamond 

Evaluation Process for Natural Stone – Best Practices

References
LEINONEN, S. 2005. Diamond drilling and core analysis. Promotion of nat-

ural stone industry in the Northern areas PNASTINA. Geological Survey of Fin-
land. Report. 16 p.

LUODES, H. 2015. Ground penetrating radar and assessment of natural 
stone. Geological Survey of Finland, Report of Investigation 223. Espoo, Fin-
land. 46 p.

LUODES, H., HÄRMÄ, P., PIRINEN, H. & SELONEN, O. 2015. Assessment of 
potential natural stone deposits. In: G. Lollino et al. (eds.), Engineering Geology 
for Society and Territory – Volume 5, 243—246.

LUODES, H., HUOTARI-HALKOSAARI, T., SUTINEN, H., HÄRMÄ, P. & SELONEN, 
O. 2014. Document of best practices on natural stone evaluation and research. 
ENPI Report. 22 p. Available at http://projects.gtk.fi/export/sites/projects/ENPI/
results/documents/Document_of_best_practices_on_natural_stone.pdf

SELONEN, O., EHLERS, C., LUODES, H. & KARELL, F. 2011. Magmatic con-
straints on localization of natural stone deposits in the Vehmaa rapakivi gran-
ite batholith, southwestern Finland. Bulletin of the Geological Society of Finland 
83, 25-39.

SELONEN, O., EHLERS C., LUODES H., & HÄRMÄ, P. 2014. Exploration meth-
ods for granitic natural stones—geological and topographical aspects from 
case studies in Finland. Bulletin of the Geological Society of Finland 86, 5—22.

VARTIAINEN, R. 2017. Evaluation of a natural stone prospect in Finnish Lap-
land – the Mutsoiva massive-type mica schist. Geotechnical report 5. The Finn-
ish Natural Stone Association. Helsinki. 25 p. Available at http://www.suomalai-
nenkivi.fi/wp-content/uploads/2017/01/geotechnical_report_5_web.pdf

saw. For evaluation of the aesthetical properties and 
homogeneity of the rock larger block samples are 
extracted by drilling and wedging. Slabs with differ-
ent surface finishing are produced to show the vari-
ation of characteristics and commercial potential of 
the rock. Essential at this stage is to define the sub-
surface properties of the prospect.

The main geophysical method is the ground penetrat-
ing geo-radar (GPR) (Fig. 3). The horizontal and sub-
horizontal fractures appear clearly in the geo-radar 
profiles, while the vertical and subvertical fractures 
are more difficult to interpret (Luodes 2015). Other 
geophysical methods can include, e.g. electrical re-
sistivity tomography (ERT) & IP measurements (Fig. 4.), 
magnetic ground measurements, electromagnetic VLF-R 
and EM31, seismic ground survey methods, and micro-
gravimetrical methods as well as the use of LiDAR data 
(Härmä & Selonen 2008, Luodes et al. 2014, Vartiai-
nen 2017).

Core drilling gives invaluable information on the qual-
ity of the prospect by producing a drill core in which 
the variation in colour, mineralogy and fracturing 
can be observed in depth (Vartiainen 2017). Howev-
er, the correct placing of the vertical or inclined drill 
holes is very important (Leinonen 2005, Luodes et 
al. 2015).

The detailed examination can be associated with 
test quarrying in which typically a few hundred cu-
bic metres are extracted. The extracted material is 
processed into final products to determine the pro-
duction properties such as sawability, flaming ability, 
honability, and polishing ability.

Figure 1. Sampling is also an essential part in field mapping. 
Photo: Paavo Härmä, GTK

Figure 3. An example of the GPR measurements carried out in a 
prospect. Yellow dashed lines marked in the profile are interpreted 
fractures. (Luodes 2015).

Figure 5. Measuring the geophysical properties inside a drill 
hole. Photo: Paavo Härmä, GTK.

Figure 4. An example of the IP measurements carried out in a 
prospect. Photo: Taija Huotari, GTK.

Figure 2. Detailed examination of the prospect along traverses. 
Photo: Risto Vartiainen, GTK.


