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1 INTRODUCTION

The Kuru granite batholith! in south-central
Finland, is one of the areas where natural stone
has been produced for more than a century.
Extraction of grey granite started in the mid-
19" century for constructions in the city of
Tampere, approx. 50 km south of Kuru (Aurola
1967, Kylkilahti 1989).

From being a local site of stone production, the
extraction industry in the area has developed
into an essential production centre for Finnish
natural stone. Today, the classical Kuru Grey is a
regular choice in the selection of Finnish granites
on the global natural stone market (Selonen &
Hirmi 2003, Selonen et al. 2012). The Kuru
batholith belongs to the best-known granite
production areas in Finland together with the
Wiborg batholith in southeastern Finland and
the Vehmaa batholith in southwestern Finland
(Selonen et al. 2016) (App. 1).

Geological maps with explanations by Simonen
(1952), Matisto (1961), and Nironen (2003)
cover the Kuru batholith. Geological features
and natural stones of the batholith have been
studied by Aurola (1967), Hirmi et al. (20006),
Nyman (2007), and Selonen et al. (2012).
The usability of the leftover material from
the Kuru Grey quarries was investigated by
Vasenius (1998). The history of the natural
stone production is described by Aurola (1967)
and Kylkilahti (1989), and the history of the
production of rollers for paper machines by
Peltola et al. (2012, 2014, 2015). Geotechnical
and material properties of the Kuru grey granite
have been studied, e.g. by Aurola (1967),
Ahtiainen (1974), Mononen (2005, 20006),
Pérez (2009), Saksala et al. (2013), Formeau et
al. (2014), Saksala et al. (2014), and Hokka et
al. (2016).

For this geotechnical report, we have compiled
the currently available knowledge on the
geological features and the natural stones of
the Kuru granite batholith. Since the report by

1 A batholith is a large, generally discordant plutonic
(granitic) body, having an aerial extent of 100 km2 or
more and no known floor (Jackson 1997).

Aurola (1967), no recent compilation of data
on the natural stones of the batholith has been
published. Our aim is to provide the reader with
the basic information on the area combined
with a comprehensive list of literature for further
reading. The batholith area was revisited by the
authors in 2016-17.

2 GEOLOGICAL OUTLINE

The Kuru granite batholith is located in south-
central Finland around the Lake Vankavesi (an
open lake area in the northern part of the Lake
Nisijdrvi) mainly in the areas of Kuru and Kapee
in the municipality of Yl6jirvi and in the city of
Tampere, respectively (Fig.1). A small strip of
the eastern part of the batholith is situated in the
municipality of Ruovesi. The batholith covers an
area of approx. 100 km? shown on the Finnish
Geological Survey map-sheets 2213 and 2214
(Simonen 1952, Matisto 1961, Nironen 2003).

The Kuru batholith consists of intrusions of 1.
grey granite, 2. red granite, and 3. mafic rocks
varying from gabbro and diorite to quartz
gabbro, quartz diorite, and hornblende gabbro
(“black granites”), the grey granite being the
main rock type (Selonen et al. 2012) (Fig. 2).

In a regional geological context, the Kuru
batholith is situated in the southern part of the
Central Finland Granitoid Complex (CFGC)
(Fig. 2). The CFGC comprises different
synkinematic intrusions, from gabbros to
granites (1890-1880 Ma), consisting mainly of
foliated coarse-grained granitesand granodiorites
(Nironen 2005, Nikkili 2016, Mikkola et al.
2016, Nironen 2017). Undeformed or weakly
foliated postkinematic intrusions (1880-1870
Ma) are found around the margins of the CFGC
(Selonen & Ehlers 1996, Nironen et al. 2000,
Nironen 2005). The age of the grey granite in
the Kuru batholith is 1875+5 Ma (Nironen
2003), indicating an age of emplacement after
the culmination of the 1890-1880 Ma old
Svecofennian orogeny.

Tectonically, important features around the
Kuru batholith are prominent NW-SE and
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Figure 1. Geographical location of the Kuru granite batholith in the northern part of the Lake Nisijirvi (indicated by

a rectangle) in south-central Finland.

Kuva 1. Kurun graniittialueen maantieteellinen sijainti Nésijirven pohjoisosassa Pirkanmaalla.

NE-SW trending fracture zones, shear zones,
and lineaments, extending towards north of the
batholith (Selonen & Ehlers 1996, Nironen et
al. 2000, Nironen 2003).

The host rocks to the Kuru batholith include
1890-1880 Ma old intrusions of Svecofennian
granodiorites (Fig. 2). The granodiorites are

even-grained or carrying feldspar phenocrysts
(Aurola 1967, Nyman 2007).

Greenish-black, younger (ca 1645 Ma) diabase
dykes intrude sharply the Kuru batholith in an
approx. N=S direction (Nyman 2007) (Fig. 3).

They show en echelon patterns and bayonet-
structures. The diabases are fine and even-
grained, comprising small non-oriented needle-
like plagioclase laths. The matrix is composed
chiefly of amphibole with some biotite, and
opaque minerals.
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Figure 2. Geological map of the Kuru granite batholith. Licenced quarries are marked with black squares. Intrusions
at the southern margin of the Central Finland Granitoid Complex (CFGC) in the inset are Kuru (K), Orivesi (O),
Juupajoki (J), and Puula (P). Digital elevation model as base. Modified from Aurola (1967), Peltola et al. (2012, 2014),

and Selonen et al. (2012).

Kuva 2. Kurun graniittialueen kivilajikartta. Grey granite = Harmaa graniitti, Red granite = Punainen graniitti, Mafic
rocks = Tummat mafiset kivilajit (“mustat graniitit”), Granodiorite = Granodioriitti. Mustilla nelivilli on merkitty loubi-
mot, joilla loubintaluvat ovat voimassa. CFGC = Keski-Suomen syvikivialue, K = Kuru, O = Orivesi, | = Juupajoki, P =
Puula. Digitaalinen korkeusaineisto kartan pohjalla. Aurolaa (1967), Peltolaa et al. (2012, 2014) ja Selosta et al. (2012)

mukaillen.

3 ROCKTYPES OF THE KURU
BATHOLITH

3.1 Grey granite

The colour of the granite is distinctively grey
with occasional variations towards green,
blue, and red. A red colouring may occur
along pronounced vertical and horizontal
fractures. The texture of the granite is generally
homogenous, even-grained, and massive (Fig.

The main rock type of the Kuru batholith is a 4). A weak biotite foliation can be observed in
grey granite that extends over an approx. 20 km*  some outcrops. The average grain size is 0.3-2
large area in the centre of the batholith around mm, but the diameter of single grains can rise

the Lake Vankavesi in the Kuru (Niemikyld) and  up to 5 mm (Aurola 1967). Potassium feldspar,

Kapee areas (Fig. 2).

quartz, and plagioclase are the main minerals
(Aurola 1967, Nyman 2007), small amounts
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Figure 3. N-S directed cutting diabase dykes in the grey
granite of the Kuru granite batholith. Photo: Rasmus Ny-
man.

Kuva 3. Pohjois—etelisuuntainen leikkaava diabaasijuoni
Kurun graniittialueen harmaassa graniitissa. Kuva: Rasmus
Nyman.

of biotite, muscovite, zircon, epidote, titanite,
hornblende, carbonate, and opaques can be
observed (Aurola 1967, Nyman 2007).

The slightly bluish colour of some grey granites
is due to blue quartz grains, and the reddish
colour is attained by iron oxide concentration in

the feldspars (Aurola 1967).

The grey granite shows different stages of magma
mingling with more mafic rocks. Contacts
against the red granite are mainly gradual

| h {

Figure 4. Grey granite of the Kuru granite batholith on
outcrop. Photo: Rasmus Nyman.
Kuva 4. Kurun graniittialueen harmaa graniitti kalliopal-

Jjastumalla. Kuva: Rasmus Nyman.

Figure 5. Porphyritic red granite of the Kuru granite
batholith on outcrop. Photo: Rasmus Nyman.

Kuva 5. Kurun graniittialueen porfyyrinen punainen gra-
niitti kalliopaljastumalla. Kuva: Rasmus Nyman.

(Nyman 2007). Occasional coarse-grained
granitic enclaves and coarse-grained pegmatite
veins as well as schlieren structures are found.

3.2 Red granite

The red granites occur mostly along the margins
of the grey granite intrusion. They show varying
grain sizes, from medium, even-grained to
coarse-grained or porphyritic but are generally
coarser than the grey granites. The colour of
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Figure 6. Diorite of the Kuru granite batholith on out-
crop. Photo: Rasmus Nyman.

Kuva 6. Kurun graniittialueen dioriitti kalliopaljastumalla.
Kuva: Rasmus Nyman.

the rocks varies from red to intense red and red
brown. The main minerals in the red granites
are potassium feldspar, plagioclase, and quartz
(Aurola 1967, Nyman 2007). Sparser minerals
are biotite, muscovite, titanite, apatite, zircon,
and opaques; chlorite and sericite are found
as alteration products (Aurola 1967, Nyman
2007).

The porphyritic granite variety is usually red
brown, coarse or medium-grained and massive,
but sometimes a weak biotite foliation is visible
(Fig. 5). The porphyritic microcline grains are
0.5-2 cm in size, and the quartz is bluish.

Occasional pegmatite veins can be observed in
the red granites. Mingled mafic components,
appearing as flame-shaped schlieren or as more
clastic particles, are found (Nyman 2007).

3.3 Mafic rocks

The composition of the mafic rocks in the Kuru
batholith varies from gabbro and diorite to
quartz gabbro, quartz diorite, and hornblende
gabbro. The dark-coloured mafic rocks are
usually massive and even-grained (Fig. 6). The
grain size varies from fine to coarse. The mafic
rocks are mingled with granites (Fig. 7).

Figure 7. Mingling (net-veining) between diorite and
granite in the Kuru granite batholith. Photo: Carl Ehlers.
Kuva 7. Dioriitin ja graniitin mekaanista sekoittumista (‘mag-
ma mingling”) Kurun graniittialueella. Kuva: Carl Eblers.

The main minerals of the quartz diorite are
plagioclase, hornblende, biotite, and quartz
(Aurola 1967, Nyman 2007), whereas the
diorite is composed mainly of plagioclase,
biotite, and amphibole (Pirinen 2017) (Fig.
8). Biotite can occur as large crystals (Nyman
2007), giving the rocks black spots. Occasional
aplite veins are observed as well as white quartz
rich veins, approx. 1-3 cm in thickness. Mafic,
fine-grained, and rounded enclaves are found,
e.g. in the quartz diorite and diorite.

4 THE GEOLOGICAL STRUCTURE OF
THE KURU BATHOLITH

According to Selonen & Ehlers (1996) the
Orivesi, Juupajoki, and Kuru batholiths
(Fig. 2) are bordered by regional NW-SE
trending lineaments, which have controlled
their emplacement. Nironen et al. (2000) also
report that the postkinematic intrusions have a
tendency to be closely connected to lineaments.
The emplacement of the granites along shear
zones indicates that extensional tectonism was
active in the area during the formation of the
granitoids (Selonen & Ehlers 1996, Nironen
2003).
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Three vertical fracture directions in the Kuru
batholith are measured in the field, striking 20°,
60° and 160° of which the second one is the most
frequent (Nyman 2007). The main directions of
fractures in the Kuru batholith correlate well
with those of the regional large-scale lineaments.
A subtle, E-W striking foliation with a steep dip
is observed in the Kuru batholith.

The rocks of the Kuru batholith are exposed
around the shores of the Lake Vankavesi (Fig.
2). The contacts between the rock types of the
batholith lie close to the contours of the local
topography indicating that the Kuru batholith
is composed of roughly subhorizontal sheets
of intrusion (Selonen et al. 2012). The grey
granites occupy the lowest exposed levels, along
the shorelines, whereas the mafic rocks are
found higher up in the topography (Selonen
et al. 2012). The red granites form a thin zone
between the grey granite and the mafic rocks.

Mafic rocks can be found as inclusions in granites,
but also magma mingling occurs, indicating
a coeval intrusion between gabbros, quartz
diorites, and granites (Nyman 2007, Selonen
et al. 2012). The mingling between granitic
and mafic rocks further implies successions
of intrusions with contrasting composition
forming a layered series.

Vertical drill cores through the grey granites
in quarries in Kuru, show that they are partly
underlain by red granites (Selonen et al. 2012).
Nyman (2007) reports a positive magnetic
anomaly over the deepest part of the Lake

Figure 8. Thin section showing mineral composition
of diorite in the Kuru granite batholith. Plane polarized
light. Photo: Heikki Pirinen, Geological Survey of Fin-
land.

Kuva 8. Kurun graniittialueen dioriitin mineraalikoos-
tumusta  ohuthieessi.  Tasopolarisoituna.  Plagioclase =
plagioklaasi, Biotite = biotiitti, Amphibole = amfiboli,
Clinopyroxene = klinopyrokseeni. Kuva: Heikki Pirinen,
Geologian tutkimuskeskus.

Vankavesi, perhaps an indication of more mafic
layers deeper down.

We conclude that the Kuru granite batholith
consists of subhorizontal or gently dipping layers
of intrusive rocks (Fig. 9). The exposed middle
layer is composed of grey granite, occupying the
topographically lowest parts of the area. A thin
mingled layer of red granite, which is covered
by dioritic (and more mafic) rocks, overlies the
grey granite. The core drillings and the positive
magnetic anomaly at the bottom of the Lake
Vankavesi further imply that a similar sequence

of layers could be found beneath (Fig. 9).

4.1 Geological control of natural stone

deposits in the Kuru batholith

All natural stone deposits are situated in locations
with a combination of geological conditions
favourable for formation of homogeneous and
structurally intact rock (e.g. Selonen 1998,
Luodes et al. 2000, Selonen et al. 2000, Carvalho
et al. 2008, Heldal et al. 2008, Arponen et al.
2009, Selonen et al. 2011, Selonen et al. 2012,
Ciardenes et al. 2014, Selonen et al. 2014, Sousa
et al. 2016, Sousa et al. 2017).

Geological factors control the location of deposits.
Such factors are, e.g. the history of magmatic
intrusion, its relation to the local topography, the
brittle deformation history, and the metamorphic
grade in the area. Several geological features must
interact both on regional and local scale in order
to produce a rock of economically viable quality.



The Finnish Natural Stone Association

granite

Figure 9. Geological structure of the Kuru granite batholith. The dotted lines indicate supposed mafic rocks in the
layered series. Blue colour = lake. Not to scale. Modified from Selonen et al. (2014).

Kuva 9. Kurun graniittialueen geologinen rakenne. Tummien mafisten kivilajien oletettu kerros on merkitty katkoviivoilla.
Sininen viri = jirvi. Ei mittakaavassa. Selosta et al. (2014) mukaillen.

The late and postkinematic intrusions at the
southern margin of the CFGC (e.g. the Kuru,
Orivesi, Juupajoki, and Puula batholiths) (Fig.
2) postdate the major regional deformation of
the areas (Selonen & Ehlers 1996, Nironen et
al. 2000, Nironen 2003, Mikkola et al. 2016).
Hence, the density of fractures in these batholiths
is low (Selonen 1994, Selonen 1998, Hirmi et al.
2006, Meriluoto 2008), which means that large-
sized blocks can be quarried. The Kuru batholith
is thus regionally a location with high potential for
natural stone.

The localization of the natural stone deposits in the
Kuru granite batholith is geologically controlled
by the intrusion structure of the batholith (Fig. 9),
exposing gently dipping rock layers with potential
for natural stone subparallel to the present level of
erosion, e.g. the grey granite (see further Selonen
etal. 2012).

5 NATURAL STONE PRODUCTION
IN THE KURU BATHOLITH

The lively construction activity in the city of
Tampere in the 1850’s generated the stone industry
in the Kuru area (Aurola 1967, Kylkilahti 1989).
No high-quality building stone was found in the

immediate vicinity of Tampere, but good reserves
of easily cleaved and worked grey granite in Kuru,
some 50 km north of the city, were known (Fig. 1).
The first quarries in grey granites were opened in
Kuru (in the Niemikyli village) and Kapee along
the shores and on the islands of the Lake Vankavesi
in the northern parts of the Lake Nisijarvi (Figs 1
and 2). The quarrying of red granite commenced
in 1902. The stones were transported to Tampere
by boat along the Lake Nisijarvi (Fig. 1). The
production of grey granitic press rollers for paper
machines in Kuru, represents a phase of particular
interest in the history of stone production in the
area (Aurola 1967, Ahtiainen, 1974, Kylkilahti
1987, Peltola et al. 2012, 2014, 2015) (see, App. 2).

The extraction of stone in the Kuru batholith,
beginning in the 1850's has continued up to
this day, still with the grey granite as the most
important rock type, with the main production
areas still located in the Kuru (Niemikyld) and
Kapee areas (Fig. 2). For historical aspects of
quarrying, see App. 3.

5.1 Kuru Grey

The grey granite is quarried today from several
licenced areas both in Kuru (Niemikyld) and
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Figure 10. Commercial stone qualities produced in the Kuru granite batholith. A. Kuru Grey. B. Quarry of Kuru
Grey. C. Kuru Redbrown. D. Kuru Black. Sources: A. and C. www.suomalainenkivi.fi, D. Geological Survey of
Finland. Photo in B. by Paavo Harma.

Kuva 10. Kurun graniittialueelta tuotettavat kaupalliset kivilaadur. A. Kurun harmaa. B. Kurun harmaan graniitin lou-
himo. C. Kurun punaruskea, D. Kurun musta. Libteet: A. ja C. www.suomalainenkivi.fi, D. Geologian tutkimuskeskus.

Valokuva B: Paavo Hirmi.

Kapee (Fig. 2) with the commercial name of
Kuru Grey* (Figs 10A and 10B). Kuru Grey is
commercially defined as a fine-grained, non-
foliated, equigranular grey granite. The granite
is suited for all interior and outdoor uses, and
especially well-suited for products with split
surfaces such as environmental stone and paving
stone.

Surface treatments for the Kuru Grey granite
include split, bush hammered, flamed, shot
blasted, brushed, matt polished, and polished
finishes. The granite is exported to, e.g. Poland,
Sweden, the Baltic countries, China, and Japan as

2 Other commercial names used: Nisi Grey, Karin
Grey, Royal Grey, Royal Blue, Baltic King

well as used at the domestic markets. The granite is
produced by the companies Interrock Oy, Kurun
Kivi Oy ja Tampereen Kovakivi Oy.

5.2 Kuru Redbrown

Kuru Redbrown is a medium-grained, slightly
foliated granite with a deep red brown colour,
containing potassium feldspar phenocrysts (0.5-2
cm in size) (Fig. 10C). It is quarried from one
quarry (Fig. 2).

The granite is suited for all interior and outdoor
uses. Surface treatments include split, bush
hammered, flamed, shot blasted, brushed, matt
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Figure 11. Well-developed horizontal fracturing (sheet-

ing) in a grey granite quarry in the Kuru granite batho-
lith. Photo: Rasmus Nyman.

Kuva 11. Hyvin kehittynyt vaakarakoilu Kurun harmaan
graniitin loubimolla. Kuva: Rasmus Nyman.

polished, and polished finishes. The granite is
used at the domestic markets and exported, e.g. to
Sweden and Denmark. The granite produced by
the company Tampereen Kovakivi Oy.

5.3 Kuru Black

Kuru Black® is a fine and medium-grained, non-
foliated black diorite with shades of grey or white
stripes (Fig. 10D).

The diorite is suited for all interior and outdoor
uses. Surface treatments include split, bush
hammered, flamed, shot blasted, brushed, matt
polished, and polished finishes. It is a product
that is quarried from two quarries (Fig. 2) mainly
for domestic markets as architectural stones,
environmental stones and tombstones. The diorite
is produced by the companies Interrock Oy and
Tampereen Kovakivi Oy.

Information on the stone qualities from Kuru
is also found on the portal of Finnish stone
industry (www.suomalainenkivi.fi). A selection of
applications and uses of the stones is presented in

App. 4.

3 Other commercial names used: Nelson Black, Black
Star, Kuru Black Star, Arctic Black

10

Figure 12. Short drill holes indicating good cleavability
in this direction of the grey granite in the Kuru granite
batholith. Photo: Paavo Hérma.

Kuva 12. Lyhyet porareiiit osoittavat, etti Kurun harmaa
graniitti lohkeaa helposti kiilaamalla. Kuva: Paavo Héirmi.

6 GEOTECHNICAL FEATURES OF
THE KURU GREY GRANITE

While the vertical fracturing of the red granite
and the mafic rocks is non-systematic with poorly
developed horizontal fracturing (sheeting), the
fracture system of the grey granite is orthogonal
with an especially well-developed horizontal
fracturing (Fig. 11, Table 1). The well-developed
sheeting can be utilized in quarrying, but it
also delimits the height of the primary blocks.
According to Selonen et al. (2012), the good
sheeting in the grey granite could be a result of
a combination of the regional subhorizontal
compression in the crust (see, Chapter 6.1) and
the high grade of brittleness and homogeneity
of the rock as compared to the other rock types
as well as of the subhorizontal position of the
granite. In addition, the melting of the thick ice
cap of the last Ice Age and the resulting decrease
in pressure may have affected the development of
the horizontal fracturing.

The cleavability of the grey granite is very
good (Fig. 12), depending on its mineralogical
composition, texture, and fine grain size. The
occasionally observed biotite foliation also affects
the splitting ability of the granite. According to
Aurola (1967), three directions of cleavage (“rift”)
can be discerned in the grey granite quarries.
The main rift direction is found along the weak



GEOTECHNICAL REPORT 6

Table 1. Geotechnical properties of the stone qualities produced in the Kuru granite batholith. Sources: Geological
Survey of Finland, The Finnish Natural Stone Association, this study.

Taulukko 1. Kurun graniittialueelta loubittavien kivilaatujen geoteknisii ominaisuuksia. Lihteet: Geologian tutkimuskes-

keus, Kiviteollisuusliitto ry, timd tutkimus.

Kuru Grey Kuru Redbrown Kuru Black
Rock type Granite Granite Diorite
Mineralogical composition Quartz (31.7%) Plagioclase (35.1%) Plagioclase (57%)

K-feldspar (31.5%) K-feldspar (28.8%) Biotite (21%)

Plagioclase (30.4%) Quartz (23.7%) Amphibole (10%)

Colour/appearance

Colour variations

Suitability

Polishability
Resistance to weather
Durability
Fracturing
Cleavability
Weathering
Availability

Surface treatments

Water absorption (%), EN 13755
Apparent density (kg/m®), EN 1936
Flexural strength (MPa), EN 12372

Frost resistance, change of flexural

strength (%), EN 12371

Compressive strength (MPa),

EN 1926

Abrasion resistance (mm), EN 14157

Biotite (3.6%)
Muscovite (1.4%)
Others (1.4%)

Grey/homogeneous

Small

All uses outdoor and
indoor, especially well-
suited as environmental
stone and paving stone

Good
Good

High
Orthogonal
Very good
None
Good

Polished, matt, brushed,
shot blasted, flamed,
bush hammered, split

0.13-0.15
2620-2630

19.6 (17.9%)-22.1
(20.6%)

+1.6**-+8.6™*

184 (215%)-218 (192*)

15-18
2550-3450

Biotite (7.7%)
Muscovite (2%)
Epidote (1.3%)
Others (1.4%)

Redbrown/slightly
foliated

Fair

All uses outdoor and
indoor

Good

Good

High
Non-systematic
Good

None

Fair

Polished, matt,
brushed, shot blasted
flamed, bush hamme-

red, split

0.1
2680
22,9 (19,3)

+2.2%*

198 (211%)

15
3950

Pyroxene (6%)
Opaques (2%)
Quartz (2%)
Others (2%)

Black/homoge-
neous with shades
of grey and white
stripes

Fair

All uses outdoor
and indoor

Good

Good

High
Non-systematic
Fair

None

Fair

Polished, matt,
brushed, shot
blasted, flamed,
bush hammered,
split

0.09

2920

20,1 (20,3%)

+1.3**

196 (181%)

15
4100

Breaking load at dowel hole (N),
EN 13364

*after 56 freeze/thaw cycles (1% NaCl)

**after 48 freeze/thaw cycles
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vertical foliation in the granite. The horizontal
rift coincides with the sheeting in the granite.
The poorest rift direction is perpendicular to the
main rift and the sheeting direction. For splitting
directions in granites, see also Freire-Lista & Fort
(2017).

The technical properties of the Kuru Grey include:
water absorption 0.13-0.15 %, apparent density
2620-2630 kg/m®, flexural strength 19.6-22.1
MPa, compressive strength 184-218 MPa, frost
resistance +1.6-+8.6 % and abrasion resistance
15-18 mm (Selonen 2017, Suomalainen Kivi
2017) (Table 1). These values indicate high
strength and durability as well as good resistance
to weather and wear. Hence, the granite has been
used for all purposes both indoors and outdoors,
and no durability problems have been reported.
The need for maintenance for products made of
this stone is minimal.

The general soundness and the unweathered state of
the granite together with the mineral composition,
the fine grain size, and the homogeneity of the rock
explains the good technical properties of the Kuru
Grey. The granite is in micro scale very sound,
only small micro cracks in quartz are reported
(Aurola 1967). The silicic mineral composition of
the rock with a low amount of soft minerals (such
as biotite) and an absence of sulphides, contribute
to the good durability of the granite. Because of
its high homogeneity, the technical properties are
equal in all directions in the stone. The grey Kuru
granite has the great strength and soundness of the
material required for the production of rollers for
paper machines (see, App. 2).

A mineral composition with high quartz content
(contributing to high hardness) and the fine grain
size give the Kuru Grey a good ability to accept
polishing. Because of the high quartz content, also
a flamed finish can be easily applied on the granite.

See Table 1 for summary on geotechnical features
of the stone qualities in the Kuru batholith. For
geotechnical features of natural stones in general,
see Siegesmund & Snethlake (2014).
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6.1 Rock stress in the Kuru Grey granite

The fractures presently observed on outcrops have
been formed in response to deformations after the
solidification of the granitic magma (molten rock
material). The main cause of deformation has been
the prevailing stress field — paleostress — at given
times after the solidification, and the bedrock is
still today under constant stress. This stress is a
result of plate tectonic forces, lithospheric plates
moving in relation to each other. The movements
causes a horizontal compression within the plates.
In Finland, the tectonic stress is due the extension
along the mid-Adantic ridge between the North
American and Eurasian plates, creating a principal
horizontal lithospheric stress in a WNW-ESE
direction in the Finnish bedrock (Mononen 2005).

Figure 13. Release of rock stress deforming the lower
parts of horizontal sheets in a grey granite quarry in the
Kuru granite batholith. Photo: Rasmus Nyman.

Kuva 13. Kalliojinnityksen purkautumisen aibeuttamaa
deformaatiota Kurun harmaan graniitin loubimolla. Kuva:
Rasmus Nyman.
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In the Kuru Grey granite quarries, the high rock
stress is released by the quarrying causing a slip
along sheeting planes, deforming the lowest 15
cm of the overlying granite sheet (Fig. 13). The
rock stress has been studied in the grey granite by
means of hydraulic fracturing and a measuring set
called Minifrac System (Mononen 2005, 20006).
According to the measurements, the direction of
the principal horizontal stress is approx. 110°,
which is the typical NW-SE direction found in
Finland (Mononen 2005, 2006). According to
Nyman (2007), there is a secondary direction of
rock stress, at a 90-degree angle (200°) to the main
stress (110°) (as measured as expansion of rock

sheets in the field).

The rock stress can be effectively managed in
extraction, e.g. by quarry planning and the use of
slot drilling in suitable locations perpendicular to
the main horizontal stress direction for releasing
the stress (Mononen 2005).

7 ASSESSMENT OF SUITABILITY OF
THE ROCK TYPES OF THE KURU
BATHOLITH AS NATURAL STONE

The main part of the Kuru granite batholith was
included in a reconnaissance study carried out by
the Geological Survey of Finland in south-central
Finland (Hirmi et al. 2006). The evaluation
was based on quality requirements for natural
stone presented in Table 2. See also Table 3 for
properties of the rock types of the Kuru batholith
in assessment for natural stone suitability.

7.1 Grey granite

The quality of the grey granite is in general
good, only locally variations in the appearance
are observed. The fracture spacing is suitable for
extraction. While the quarry reserves for the grey
granite are good, infrastructural and environmental
aspects challenge further industrial uses of large
areas (Harmi et al. 20006). The grey granite area
has been largely exploited and remaining locations
could be too close to homes and buildings.

Table 2. Requirements for suitable natural stone. Modified from Romu (2014).

Taulukko 2. Luonnonkiven soveltuvuuskriteerit. Romua (2014) mukaillen.

Geological requirements

* homogeneity of colour and appearance of stone (one-coloured/multi-coloured)

¢ soundness of bedrock (block size of 2-15 m?)
* size of the prospect
* mineralogy

Technical requirements

* physical properties (e.g. density, water absorption)
* mechanical properties (e.g. durability properties)
* production (quarrying/processing)

Infrastructural requirements

* legislation

* location of the prospect in relation to environment (noise, dust, vibration, waters)

* Jocation of the prospect in relation to roads
¢ availability of labour

Commercial requirements

* interesting appearance and colour
* price and fashion

* product selection

* market and competition
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Table 3. The main properties of the rock types of the Kuru granite batholith in assessment for natural stone suit-
ability. Based on Hérma et al. (2006) and this study. See also Table 2.

Taulukko 3. Kurun graniittialueen kivilajien ominaisuuksia rakennuskiven esiintymdarvioinnissa. Lihde: Hirmi et al.

(2006) ja timi tutkimus. Katso myds Taulukko 2.

Rock type

Fracturing

Colour Inconsistencies in appearance

Grey granite * Orthogonal fracture pattern
with especially well-developed
horizontal fracturing
(sheeting).

* Spacing of the vertical fractures
1-10 m.

* Spacing of the horizontal
fractures 0.2—4 m with
downward thickening of the
sheets.

* Sheeting follows the contours
of topography.

Red granite * Non-systematic fracture
pattern.

* Spacing of the vertical fractures
0.5-4 m.

* Spacing of the horizontal
fractures 0.1-2 m.

Mafic rocks
(“Black granites”)

* Non-systematic fracture
pattern.

* Spacing of the vertical fractures
0.5-2 m.

* Spacing of the horizontal
fractures 0.5-1.5 m.

* Grey with sporadic * Local red colouring along

variations towards vertical and horizontal

blue, green, and red. fractures.

* Occasional coarse-grained
granitic enclaves and veins,
schlieren structures (“smoke”),

and dark mafic inclusions.

¢ Red with intense ¢ Dark mafic inclusions,
red and red brown

variations.

occasional pegmatite veins.

* Black, dark grey or e Aplite and quartz veins as well

occasionally dark as dark mafic inclusions.

greenish grey.

7.2 Red granite and mafic rocks

Variations in the appearance and colour of the
rock as well as dense fracturing is a problem for
the quality of the red granite and the mafic rocks
(Hirmai et al. 2006). The mafic rocks can contain
veins and stripes of light-coloured granite and
quartz as a result of mingling. On the other hand,
these variations could be regarded as interesting
details in the dark appearance of the rocks (Hirma
et al. 2000).

7.3 Further investigations

The reconnaissance survey in the Kuru batholith
should be followed by detailed explorations
focused on the surroundings of the current
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quarries and areas not included in the survey. An
analysis of the infrastructural and environmental
challenges concerning new sites in the grey granite
is needed as well as closer studies of the quality
variations of the red granite and the mafic rocks.
Areas of rocks with only a thin soil cover could be
checked, e.g. by core drilling.

8 CONCLUDING COMMENTS

The quarrying of grey granite in the Kuru granite
batholith started in the 1850%. It has been an
essential material for buildings in the city of
Tampere and hence constitute an important part
of our built stone heritage in Finland. The granite
can also frequently be seen as facing material,
interior stone and monumental stone abroad.
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There is a constant and steady demand for the
Kuru Grey granite both in the domestic and in the
international natural stone market.

The Kuru Grey granite is acknowledged as a
unique homogeneous, hard, and durable Finnish
stone quality with a long service life and a minimal
need for maintenance. Products of the grey granite
have included rollers for paper machines, which
requires exceptional soundness of the material.
Due to its good cleavability, the Kuru Grey is
particularly well-suited for paving stone and
environmental stone with split surfaces, and the
high homogeneity of the material makes it a
popular monumental stone. The stone reserves
of the Kuru Grey granite quarries are large and
guarantees a good availability of the stone for years
to come.
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YHTEENVETO: KURUN
GRANIITTIALUEEN RAKENNUSKIVET

Johdanto

Kurun graniittialue on perinteinen suomalainen
rakennuskiven tuotantoalue, jolla harmaan granii-
tin louhinta alkoi 1850-luvun tienoilla Tampereen
kaupungin laajamittaista rakentamista varten.
Hieman my6hemmin kived alettiin viedd myos

Venijille.

Vihitellen Kurun harmaasta graniitista tuli kan-
sainvilisesti tunnettu ja arvostettu suomalainen
kivilaatu erityisesti lujuutensa ja tasalaatuisuu-
tensa vuoksi. Sitd on kidytetty kaikentyyppisissd
rakennuskivikohteissa niin sisitiloissa kuin ulko-
nakin ja myos kaikkialla maailmassa. Nykyaankin
kivelld on vakaa kysyntd kotimaisilla ja kansain-
vilisilli rakennuskivimarkkinoilla. Kurun harmaa
graniitti on myos hyvin kiytetty kivi kotimaamme
rakennetussa kulttuuriperinnossa.

Tdmin raportin tarkoituksena on antaa yleistiedot
Kurun graniittialueen geologiasta ja rakennuski-
vistd. Lisiksi raportissa on laaja kirjallisuusluettelo
lisitiedon hankkimiseksi.

Kurun graniittialueen yleispiirteita

Kurun graniittialue ("batoliitti™) sijaitsee Pirkan-
maalla Nisijarven pohjoisosassa padosin Kurussa
Ylojarven kunnan alueella sekd Tampereen kau-
pungin alueella Kapeessa (Kuva 1). Graniittialueen
pieni itdisin osa kuuluu Ruoveden kuntaan. Gra-
niittialue on esitetty Geologian tutkimuskeskuk-
sen julkaisemilla kallioperikartoilta 2213 ja 2214.
Batoliitti on noin 100 km?:n laajuinen ja koostuu
kolmesta kivilajiyksikdstd: 1. harmaa graniitti, 2.
punainen graniitti ja 3. tummat mafiset kivila-
jit, joihin kuuluvat gabro, dioriitti, kvartsigabro,
kvartsidioriitti ja sarvivilkegabro (mustat granii-

tit”) (Kuva 2).

Kurun graniittialueen kallioperd kuuluu laajaan
Keski-Suomen  syvikivialueeseen  (”granitoidi-
kompleksiin”), jossa kivilajit vaihtelevat emiksisis-
td tummista peridotiiteista ja gabroista happamiin
(eli vaaleisiin) harmaisiin ja punaisiin graniittei-
hin. Kurun harmaan graniitin ikd on 1875+5 Ma
(miljoonaa vuotta).

Geologisesti Kurun graniittialue koostuu lihes
vaaka-asentoisista intruusioista kerrossarjassa, jos-
sa harmaa graniitti on alinna ja seuraavina ylos-
pdin ovat punainen graniitti ja tummat mafiset

kivilajit (Kuva 9).

Kurun graniittialueen kivilajit

Harmaa graniitti

Kurun graniittialueen yleisin graniittimuunnos on
harmaa graniitti. Sitd esiintyy noin 20 km?*:n laa-
juisella alueella Nisijiarven pohjoisosassa Vankave-
den ympiristossd Kurussa (Niemikyld) ja Kapeessa
(Kuva 2).

Harmaa graniitti on suuntautumaton tai heikosti
suuntautunutta (Kuva 4). Se on yleensi tasarakeis-
ta ja sen keskimairdinen rackoko on 0,3-2,0 mm.
Kiven viri on yleensd harmaa; paikoin tavataan
sinertdvid, punertavia tai vihertdvii muunnok-
sia. Graniitin sinertivd sivy johtuu sinertivistd
kvartsista ja punertava viri rakojen liheisyydessi
maasilvin rautaoksidipitoisuudesta. Kiven pdmi-
neraalit ovat plagioklaasi, kvartsi ja kalimaasilpa.
Muina mineraaleina tavataan vihiisii maarii mm.
biotiittia, muskoviittia ja kloriittia. Kiven maasil-
pd on valkoista ja biotiitti nikyy kiven lohkopin-
nalla mustina tiplini. Kivi on mikroskooppisesti
hyvin ehjdd, vain muutamia mikrorakoja esiintyy
kvartsikiteissi.

Harmaa graniitti voi olla sekoittuneena ("magma
mingling”?) tummien mafisten kivilajien kanssa.
Kontaktit punaiseen graniittiin ovat padasiassa
vaiheittaisia. Satunnaisia karkearakeisia graniit-
tisia sulkeumia, karkeita pegmatiittijuonia ja ns.

1 Batoliitti on laaja, yhdesti tai useammasta kivilajista
koostuva syvikivialue, jonka pinta-ala on yli 100 km?.
(htep://www.geologinenseura.fi/suomenkalliopera/SA-

NASTO.pdf).
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2 Mingling = kahden koostumukseltaan erilaisen ma%—
man mekaaninen sekoittuminen (sekaantuminen), tulok-
sena magmakappaleita toisessa magmassa. (htep://www.

geologinenseura.fi/suomenkalliopera/SANASTO. pdf).
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schlieren-rakenteita ("sauhua”) esiintyy harmaassa
graniitissa.

Punainen graniitti

Kurun graniittialueen punaisten graniittien rae-
koko vaihtelee keski- ja tasarakeisesta karkearakei-
seen ja porfyyriseen. Yleensi ne ovat rackooltaan
karkeampia kuin harmaa graniitti. Kivien viri
vaihtelee punaisesta tumman punaiseen ja puna-
ruskeaan. Punaisten graniittien pdimineraalit ovat
kalimaasilpd, plagioklaasi ja kvartsi. Muita mine-
raaleja ovat biotiitti, muskoviitti, titaniitti, apatiit-
ti, zirkoni ja opaakit; kloriittia ja serisiittid tava-
taan mineraalien muuttumistuotteina.

Porfyyrinen graniittimuunnos on yleensid puna-
ruskeaa, karkea- tai keskirakeista ja massiivista,
mutta paikoin on nihtivissi heikko biotiitin maa-
rittelemd suuntautuneisuus (Kuva 5). Porfyyri-
set mikrokliinikiteet ovat 0,5-2 cm:n kokoisia ja
kvartsirakeet on sinertivii.

Sekoittuneita tummia mafisia kivilajeja esiintyy
usein punaisessa graniitissa, lisiksi tavataan satun-
naisia pegmatiittijuonia.

Tummat mafiset kivilajit ("mustat graniitit”)

Tummien mafisten kivilajien koostumus Kurun
graniittialueella vaihtelee gabrosta ja dioriitista
kvartsigabroon, kvartsidioriittiin ja sarvivilkegab-
roon. Kivet ovat yleensd suuntautumattomia ja
tasarakeisia (Kuva 6). Raekoko vaihtelee pienira-
keisesta karkearakeiseen. Mafisissa kivissi tavataan
sekoittumisrakenteita (Kuva 7).

Kvartsidioriitin pddmineraalit ovat plagioklaasi,
sarvivilke, biotiitti ja kvartsi, kun taas dioriitti
koostuu padasiassa plagioklaasista, biotiitista ja
amfibolista (Kuva 8). Biotiittia voi usein nihdi
suurempina kasaumina, jolloin kivestd tulee tip-
likkddn musta. Satunnaisesti tavataan apliittijuo-
nia seki valkoisia kvartsijuonia, joiden leveys on n.
1-3 cm. Mafisia pienirakeisia sulkeumia tavataan
esim. kvartsidioriitissa ja dioriitissa.

Rakennuskivien tuotanto

Historiaa®

Kurun alueen kiviteollisuus sai alkunsa, kun Tam-
pereen kaupungissa tehtiin laajamittaisia raken-
nustditd 1850-luvulla. Rakentamiseen tarvittiin
hyvilaatuista luonnonkived, mutta sitd ei ollut
saatavilla Tampereen lihistolld. Kurun seudulta,
noin 50 km Tampereelta pohjoiseen, oli sen sijaan
saatavissa helposti lohkeavaa ja tydstettavad har-
maata graniittia.

Ensimmiiset harmaan graniitin louhimot sijait-
sivat Vankaveden rannoilla ja saarilla Kurussa
(Niemikyld) ja Kapeessa Nisijiarven pohjoisosassa
(Kuvat 1 ja 2). Lisdksi hyodynnettiin irtolohkarei-
ta. Punaisen graniitin louhinta aloitettiin vuonna
1902. Kivet kuljetettiin vesiteitse Nisijirved pit-
kin Tampereelle, jossa kivet jatkojalostettiin.

Toiminnan alkupuolella Kurun ja Tampereen ki-
viteollisuus oli yksittdisten urakoitsijoiden kisissd
(mm. K.J. Lindeman, Matti Wigelius, Karl Hen-
rik Barman ja Kalle Siltala). He olivat usein laivu-
reita, joille kivenlouhinta ja toimittaminen tapah-
tuivat esim. puun kuljetusten lomassa. Tampereen
kaupungin rakentamisen aktiivisin vaihe sijoittui
vuosisadan vaihteeseen, jolloin kaupungin kes-
kusta sai nykyisen historiallisen rakennuskantansa
(Liite 3). Tamai tarkoitti sitd, etti Kurun kivelld
oli hyvin kysyntdd, kun samaan aikaan sitd vietiin
my6s Venijille.

Vihitellen 1910-luvun alkupuolelta alkaen Ku-
run-Tampereen alueelle perustettiin myds osa-
keyhtioitd, joita olivat mm. Oy Nisi (1911),
Tampereen Kiviteollisuus Oy (1911) ja Suomen
Graniitti Oy (1914). Osakeyhtididen perustami-
nen loi pohjan tuotannon laajenemiselle. Vihi-
tellen ne syrjayttivitkin yksittdiset urakoitsijat.
Esimerkiksi 1930-luvulla, joka oli hyvi vuosi-
kymmen suomalaiselle kiviteollisuudelle, monet
Kurun ja Tampereen alueen osakeyhtiot veivit ki-
ved ulkomaille blokkeina, puolivalmiina tuotteina
sekd lopputuotteina. Vientimaina olivat mm. Bal-

3 Luvun teksti perustuu Pekka Kylkilahden vuonna
1989 julkaistuun pro gradu -tutkielmaan, jossa hin on
laajasti selvittinyt Kurun kiviteollisuusalueen historiaa.
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tian maat, Englanti, Saksa ja Yhdysvallat. Samaan
aikaan myos kotimaan kysynti oli hyvi.

Merkittdvin niistd 1930-luvun yrityksisti oli Suo-
men Graniitti Oy. Yhtion johtajana toimi Ilmari
Elomaa, joka oli hankkinut yhtién omistukseensa
vuonna 1917. Yhtiolld oli Tampereella kivijalosta-
mo ja louhimoita Kurussa ja esim. myos Hyvin-
kddlld sekd huomattavaa kiven vientid ulkomaille.
Yhti6 avasi ensimmiiseni mustan dioriitin lou-
himon Kurussa vuonna 1932. Suomen Graniitti
Oy oli 1930-luvulla Suomen neljin suurimman
kivialan yrityksen joukossa ja silli oli parhaim-
millaan noin 70 tyontekijad kolmivuorotydssi.
[lmari Elomaan poika Antti Elomaa tuli yhtion
johtajaksi vuonna 1951. Kivijalostamo siirret-
tiin Tampereelta Kuruun vuonna 1959. Vuonna
1972 Suomen Graniitti Oy perusti yhdessd ruot-
salaisen kauppakumppaninsa kanssa Tampereen
Kovakivi Oy:n louhintayritykseksi. MyShemmin
my®&s jalostus siirtyi Tampereen Kovakivi Oy:lle ja
Suomen Graniitti Oy:std tuli myyntiyhtié. Antti
Elomaan poika Tapani Elomaa toimi Tampereen
Kovakivi Oy:n toimitusjohtajana vuosina 1986—
2014, jolloin yhtid investoi voimakkaasti sekd
louhinta- ettd jalostusteknologiaan. Yhtion vienti
laajeni ja yritysostojen my6td my6s louhintakapa-
siteetti kasvoi. Nykydin yhtion johdossa on Tapa-
ni Elomaan poika Antti Elomaa, perheen neljis
sukupolvi. Tampereen Kovakivi Oy:1ld on yhteen-
si neljd louhintalupa-aluetta Kurussa ja Kapeessa
sekd jalostuslaitos Kurussa, ja se on tilld hetkelld
Kurun graniittialueen tirkein kivialan yritys ty6l-
listden noin 20 henkil6a.

Toisen maailmasodan jilkeen luonnonkivi ei ol-
lut suosittua rakennusmateriaalia Suomessa. Siti
pidettiin kalliina ja vaihtoehtoiset ja halvemmat
materiaalit (kuten betoni) tulivat markkinoille. Jos
luonnonkived hyddynnettiin, se oli usein “halpaa”
liusketta, jota kiytettiin sokkeleissa ja portaissa
sekid sisustuksessa. 1960-luvulta alkaen luonnon-
kiven kiytto hiljalleen lisddntyi kotimaisen gra-
niitin ja marmorin sekd ulkomaisen marmorin
kiyton myotd. 1970-luku merkitsi varsinaista
suomalaisen kiviteollisuuden nousua. Silloin lou-
hinta- (ja jalostus)teknologia kehittyi voimakkaas-
ti johtaen “raakakiven” viennin reippaaseen kas-
vuun. Lisiksi luonnonkivei alettiin arvostaa sen
pitkiikiisyytensi ja kestivyytensd vuoksi.
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Nisin Kiviteollisuus oli pitkdin toisen maailman
sodan jilkeen Kurun ja Tampereen alueella kes-
keisin kivialan yritys. Sen perusti Oy Nisin toi-
mitusjohtaja Antti IImari Auvinen vuonna 1945
ostettuaan Oy Nisin kiviliiketoiminnan. Yhtio
kasvoi 1960-luvulla Suomen neljinneksi suurim-
maksi kivialan toimijaksi. 1960-luvun loppuun
mennessd yhtién tuotanto kolminkertaistui ja par-
haimpana aikana, vuosina 1968-1969, yhtislld
oli 64 tyontekijdd. Vuonna 1960 Nisin Kiviteol-
lisuus aloitti Kurussa paperikoneiden graniittisten
puristintelojen valmistuksen. Pian telakivien val-
mistuksesta tulikin yhtion piddtoimiala ja se lopetti
vuonna 1973 kivenjalostustoiminnan Tampereella
ja keskittyi kokonaan puristintelojen valmistami-
seen. Vuonna 1979 Nisin Kiviteollisuus myytiin
porssiyhtié Mancon Oy:lle (my6h. Mancon-Gra-
nit Oy), joka kuitenkin ajautui konkurssiin
1980-luvun lopulla. Kurun Niemikylissi toimin-
taa jatkoi Nisi Granit Oy, joka puolestaan myytiin
Interrock Oy:lle vuodenvaihteessa 2004-2005.
Interrock Oy:ll4 on tilld hetkelld kaksi louhintalu-
pa-aluetta Kurun alueella.

Kurun ja Tampereen alueella on toiminut useita
muitakin yrityksid, jotka usein ovat olleet vain
muutaman tyontekijoiden yrityksid. Tampereen
Kiviteollisuus Oy, Graniittituote Oy ja Kapeen
Kivipojat Oy ovat esimerkkejd suuremmista yri-
tyksistd. Tampereen Kiviteollisuus Oy toimi vuo-
sina 1911-1942. Yhtié oli Kurun ja Tampereen
alueen suurin toimija 1910- ja 1920-luvuilla,
mutta tuotanto hiipui 1930-luvulla ja loppui lo-
pulta kokonaan. Yhtion nimi otettiin uudelleen
kiytt66n 1940-luvun lopulla ja tuotanto jatkui
aina 1960-luvulle asti. Yhti6 louhi mustaa ja har-
maata graniittia lihinnd hautakivituotantoa var-
ten. Graniittituote Oy toimi vuodesta 1933 aina
1950-luvun alkuun asti louhien ja jalostaen Ku-
run sekd muiden alueiden kiviid. Kapeen Kivipojat
Oy perustettiin vuonna 1950. Yhti6 oli Suomessa
1980- ja 90-luvuilla merkittdvi toimija, jolla oli
louhimot Kapeessa ja jalostamot Kapeessa ja Mu-
roleessa, mutta yhti6 ajautui konkurssiin vuonna

2013.

Kurun graniittialueella toimivat tind pdivind
my6s vuonna 1972 perustettu Kivityolitke E.
Viisinen Oy, joka valmistaa hautakivid, sisustus-
tuotteita, pihakalusteita ja lahjaesineitd sekd Taisto
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Peltolan vuonna 1975 perustama Kurun Kivi Oy,
jolla nykyddn on yksi louhintalupa-alue Kapeessa;
aiemmin yhtio louhi kived Niemikylassi.

1960-luvun puolivilissa Kurun kiviteollisuusalu-
eella oli yhteensi 81 louhimoa (hylittyjd ja aktiivi-
sia) (mukaan lukien alueet Kurun varsinaisen gra-
niittialueen ulkopuolella). 60 niistd oli harmaata
graniittia, 5 punaista graniittia ja 16 tummia ma-
fisia kivid. Nykyiddn louhimoiden kokonaismaira
on noin sata. Vihitellen vuosien saatossa jalostava
kiviteollisuus on siirtynyt Tampereelta kiyttokoh-
teiden liheltd louhimoiden lihelle Kurun alueelle,
eikd Tampereella ole endi kiviteollisuutta.

Telakivien valmistus

Lujuutensa ja tasalaatuisuutensa vuoksi Kurun
harmaata graniittia on kiytetty paperikoneiden
puristintelojen (valssikivien”) valmistukseen. Te-
lagraniitin louhinta alkoi Kurussa jo 1930-luvulla.
Aluksi telakivet valmistettiin Salossa, mutta kun
vuonna 1960 Nisin Kiviteollisuus rakensi Kurun
Niemikyldin ensimmiisen sahaustornin, niin ki-
vet voitiin tehdd paikan p#illi. Menekin kasvaessa
toinen torni rakennettiin vuonna 1967 ja kolmas
1977. Graniitti louhittiin Kurun Niemikylin lou-
himolta, jolta oli mahdollista irrottaa tarpeeksi
ehyitd ja suuria aihioita kivitelojen valmistusta
varten.

Telakivien valmistus Kurussa muodostui Nisin
Kiviteollisuuden aikana korkealaatuiseksi teolli-
seksi prosessiksi, jossa eri tyovaiheille oli kehitetty
omat erikoistuneet laitteistonsa. Valmistusproses-
sin vaiheet Kurussa olivat louhinta, sahaus ja pii-
den teko sekd paperikonetehtaalla akselin asennus,
graniittivaipan esijannitys seki telan tasapainotus
ja kiillotus.

Kurussa telakivien tuotanto nousi parhaimmil-
laan 6070 kappaleeseen vuodessa ja 1980-luvulla
Mancon-Granit Oy hallitsi 55 % telakivien maail-
manmarkkinoista. 1980-luvulta alkaen muut ma-
teriaalit kuitenkin vihitellen syrjdyttivit luonnon-
kiven paperikoneiden telamateriaalina, ja graniitin
kiytto hiljalleen viheni. Viimeiset graniittiset tela-
kivet valmistettiin Kurussa kesilla 2008.

Telakivien valmistus ja sen historia on kuvattu
kattavasti Arto Peltolan et al. selvityksissd vuosilta
2012, 2014 ja 2015. Katso my®&s Liite 2.

Nykyinen tuotanto

Kuru Grey eli Kurun harmaa on pienirakeinen,
suuntautumaton ja tasarakeinen harmaa graniitti
(Kuva 10A). Kurun harmaan siin- ja kulutuskes-
tivyys on hyvi, virin vaihtelu vihiistd. Graniittia
on saatavana kiillotettuna, hiottuna, kuulapuhal-
lettuna, harjattuna, poltettuna, ristipddhakattuna
ja lohkottuna. Sitd voidaan kiytcda kaikissa kiyt-
tokohteissa sisilld ja ulkona, ja se soveltuu erityisen
hyvin lohkokivituotannon raaka-aineeksi. Kiveid
louhitaan useasta louhimosta Kurussa (Niemikyl3)
ja Kapeessa (Kuvat 2 ja 10B). Kurun harmaa on
maailmanlaajuisesti tunnustettu kivilaatu ja sitd
vieddin esim. Puolaan, Ruotsiin, Baltian maihin,
Kiinaan ja Japaniin. Lisiksi sitd kiytetddn laajasti
kotimaan markkinoilla. Kiven tuottajat: Interrock
Oy, Kurun Kivi Oy ja Tampereen Kovakivi Oy.

Kuru Redbrown eli Kurun punaruskea on keskira-
keinen, lievisti suuntautunut voimakkaan puna-
ruskea graniitti (Kuva 10C). Kivi soveltuu kaikkiin
kiyttokohteisiin sisdlld ja ulkona. Graniitin sddn-
kestivyys ja kulutuskestivyys on hyvi. Kiven virin
vaihtelu on kohtalaista. Graniittia on saatavana
kiillotettuna, harjattuna, hiottuna, kuulapuhal-
lettuna, poltettuna, ristipdihakattuna ja lohkot-
tuna. Nykyiin kived louhitaan Kurun Parkkuus-
ta yhdestd louhimosta (Kuva 2). Kived kiytetddn
kotimaassa ja viedddn esim. Ruotsiin ja Tanskaan.
Kiven tuottaja: Tampereen Kovakivi Oy.

Kuru Black eli Kurun musta on pieni- ja keskira-
keinen, suuntautumaton ja harmahtavan musta
dioriitti, jonka ulkonikod eldvoittdavit satunnaiset
vaaleat juovat (Kuva 10D). Se soveltuu kaikkiin
kiyttokohteisiin sisilld ja ulkona. Sdinkestivyys
ja kulutuskestivyys on hyvi. Kiven virivaihtelu
on kohtalaista. Dioriittia on saatavana Kkiillotet-
tuna, harjattuna, hiottuna, kuulapuhallettuna,
poltettuna, ristipddhakattuna ja lohkottuna. Kived
louhitaan Kurussa kahdesta louhimosta (Kuva 2)
pidasiassa kotimaan hautakivi- ja ympiristoki-
vimarkkinoille. Kiven tuottajat: Interrock Oy ja
Tampereen Kovakivi Oy.
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Tietoja Kurun alueen kivilaaduista [6ytyy myos
Suomalainen luonnonkivi -portaalista (www.suo-
malainenkivi.fi). Kurun graniittien kiyttdkohteita
esitetddn puolestaan Liitteessi 4.

Kuru Grey -graniitin geoteknisia
ominaisuuksia

Punaisen graniitin ja tummien mafisten kivien
pystyrakoilu on sdinnétontd ja vaakarakoilu on
heikosti kehittynyttd, kun taas harmaan graniitin
rakoilusysteemi on kuutiollinen ja silld on erityi-
sen hyvin kehittynyt vaakarakoilu eli pengerrys
(Kuva 11). Hyvin kehittynyttd vaakarakoilua voi-
daan kiyttdd hyviksi louhinnassa, mutta samalla
vaakarakojen vili midrittelee kamin korkeuden.
Harmaan graniitin louhimoilla on havaittu myos
kalliojinnitystd ("vuoripainetta’), joka murtaa
vaaka-asentoisten penkereiden alareunoja (Kuva
13). Kalliojannityksen padsuunta on Eteld-Suo-
melle tyypillinen 110°.

Harmaan graniitin voimakkaan vaakarakoilun
syntyyn ovat todennikoisesti vaikuttaneet gra-
niitin pienirakeisuus ja tasalaatuisuus verrattu-
na muihin Kurun alueen graniittisiin kiviin seki
kivilajien lihes vaaka-asentoinen asema. Lisiksi
vaakasuuntainen kalliojinnitys sekd viime jadkau-
den aikaisen paksun jadpeitteen sulaminen ja siitd
aiheutunut puristuksen viheneminen ovat myos
vaikuttaneet vaakarakoilun kehittymiseen.

Harmaan graniitin erittdin hyvi lohkeavuus (Kuva
12) johtuu kiven mineralogisesta koostumukses-
ta, tekstuurista ja pienestd rackoosta. Lisiksi ki-
vessd toisinaan esiintyvd biotiitin muodostama
liuskeisuus vaikuttaa lohkeavuuteen. Louhimoilla
voidaan havaita kolme lohkeavuussuuntaa ("lusta-
suuntaa’). Pddsuunta on yleensi pystyliuskeisuu-
den suuntainen ("pii-/pitkd-/pystylusta”). Kiven
heikon suuntautuneisuuden takia titi suuntaa
saattaa paikoin olla vaikea mairittad. Vaaka-asen-
toinen lohkeavuus ("lamalusta”) on kiytinndssi
samansuuntainen kuin vaakarakoilu. Graniitti
lohkeaa huonoimmin suunnassa, joka on kohti-

suoraan vaakarakoilua ja pdilustaa vasten ("poik-
kilusta™).
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Kuru Greyn tirkeimmit tekniset ominaisuu-
det ovat vedenimukyky 0,13-0,15%, tiheys
2620-2630 kg/m’®, taivutusvetolujuus 19,6-22,1
MPa, puristuslujuus 184-218 MPa, pakkasen-
kestivyys +1.6-+8,6% ja kulutuskestivyys 15-18
mm (Taulukko 1). Nimai arvot osoittavat erityistd
lujuutta ja kestdvyyttd sekd hyvid vastustuskykyi
sddtd ja kulutusta vastaan. Siksi graniittia on kiy-
tetty kaikkiin tarkoituksiin seka sisilld ettd ulkona,
eikid kestivyysongelmia ole todettu edes vanhim-
missakaan kiyttokohteissa. Kivestd valmistetut
tuotteet ovat kdytinnossd huoltovapaat.

Kuru Greyn hyvit tekniset ominaisuudet johtuvat
kiven pienestd raekoosta, mineraalikoostumuk-
sesta, tasalaatuisuudesta, mikroskooppisesta ehey-
desti sekd rapautumattomuudesta. Graniitissa on
kovien silikaattisten piamineraalien lisiksi vain vi-
hdisia miirid pehmeitd mineraaleja, mikd parantaa
sen kestdvyyttd. Graniitti on hyvin tasalaatuista ja
suuntautumatonta ja siten sen lujuusominaisuu-
det ovat isotrooppiset eli suunnasta riippumatto-
mat ja yhtd hyvit joka suunnassa mitattuna. Kiven
tekniset ominaisuudet selittdvit myds sen, miksi
kived voitiin kiyttdd erityistd lujuutta ja eheyttd
vaativien paperikoneiden telojen valmistukseen.
Kivi on mikroskooppisesti hyvin ehjii, ainoastaan
paikoin pienid mikrorakoja kvartsissa on havaittu.

Suuresta kvartsipitoisuudesta johtuvan kovuuden
ja pienen rackoon ansiosta Kuru Grey -graniitti
kiillottuu hyvin. Lisiksi kvartsipitoisuuden takia
kived voi helposti kisitelld polttamalla.

Taulukossa 1 esitetddn yhteenveto Kurun graniit-
tien geoteknisisti ominaisuuksista.

Kurun graniittialueen kivilajien
soveltuvuus rakennuskiveksi

Suurin osa Kurun graniittialueesta sisiltyi Geo-
logian tutkimuskeskuksen vuosina 2001-2005
Pirkanmaalla toteuttamaan rakennuskiven etsin-
tihankkeeseen. Kurun graniittialueen kivilajien
ominaisuuksia rakennuskiven esiintymiarvioin-
nissa esitetdan Taulukossa 3. Katso mys Taulukko 2.

Harmaan graniitin louhimoiden varannot ovat hy-
vit. Harmaan graniitin haasteena ovat lihinni inf-
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rastruktuuriset ja ympiristolliset tekijit. Alueella
on ollut paljon louhintatoimintaa ja jiljelld olevat
alueet ovat lihelld asutusta tai lihelldi muita hii-
ridlle alttiita kohteita. Yleisesti harmaan graniitin
laatu on hyvi, vain paikallisesti tavataan ulkonién
vaihteluita. Lisiksi rakoilun miiri ja tyyppi mah-
dollistaisivat louhinnan.

Punaisen graniitin ja tummien mafisten kivien
(mustien graniittien”) laadun haasteina ovat ul-
konion ja virin vaihtelut seki tihed rakoilu. Tum-
mien kivien markkina-arvoa voivat heikentii
erilaiset vaaleat graniittijuonet ja raidat sekd kvart-
sijuonet. Toisaalta nimidt voivat myds elivoittad
kivien tummaa pintaa.

Koko Kurun graniittialueella tulisi tehdd yksi-
tyiskohtainen jatkotutkimus, joka keskittyisi ole-
massa olevien louhimoiden ldhialueisiin ja vield
kartoittamattomiin alueisiin, harmaan graniitin
infrastrukeuurisiin ja ympiristollisiin haasteisiin ja
punaisen graniitin ja tummien kivien laatuvaihte-
luihin. Lisiksi vain ohuen maapeitteen alla olevat
alueet tulisi tutkia esim. kairaamalla.

Lopuksi

Harmaan graniitin louhinta Kurun graniittialueel-
la alkoi jo 1850-luvulla. Kurun harmaa graniitti
on Tampereen kaupungin rakennusten olennainen
rakennusmateriaali ja siten tirked osa suomalaista
rakennettua kulttuuriperintéd. Kurun harmaata
graniittia voidaan nihdi myds ulkomailla pinta- ja
sisustusmateriaalina seki monumentteina. Kurun
harmaalla graniitilla (Kuru Grey) on edelleen jat-
kuva vakaa kysyntd niin kotimaisilla kuin kansain-
vilisillikin rakennuskivimarkkinoilla.

Kurun harmaa graniitti tunnetaan tasalaatuisuu-
destaan, lujuudestaan ja kestivyydestdin seki ko-
timaassa ettd ulkomailla. Kivelld on pitkd kiytto-
ikd ja vihidinen huoltotarve. Kivestd on valmistettu
myds suurta lujuutta ja eheyttd vaatineita paperi-
koneiden puristintelakivid. Hyvin lohkeavuutensa
vuoksi graniitti soveltuu erityisen hyvin lohko-
kivituotantoon sekd tasalaatuisuutensa ansiosta
muistomerkki- ja monumenttituotantoon. Lou-
himoiden varannot ovat hyvit ja takaavat kiven
saatavuuden pitkille tulevaisuuteen.
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APPENDICES

Appendix. 1. Licenced areas for natural stone quarries in Finland in 2017, and the main natural stone

companies operating within the Kuru granite batholith.
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Interrock Oy (www.interrock.f1)

Kivityoliike E. Viisinen Oy (www.kuruntaidekivi.com)
Kurun Kivi Oy (www.kurunkivi.fi)

Tampereen Kovakivi Oy (http://kovakivi.fi)
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Appendix 2. Production of granitic press rollers in the Kuru granite batholith

Rollers for paper machines requiring great strength
and soundness of the material has been a special
product of the grey granite of the Kuru batholith
(Aurola 1967, Ahtiainen, 1974, Kylkilahti 1987,
Peltola et al. 2012, 2014, 2015).

The production of granitic press rollers in Kuru
commenced already in the 1930’ but increased
from the year 1960 when the first dressing mill
was raised by the company Nisin Kiviteollisuus
in the Niemikyld village (see, Fig. 2 on page 4)
near the quarry where the blocks were extracted.
Contrary to the previous dressing of the rolls in
a horizontal position, the granite block was now
turned into a vertical position and the raw roll was
prepared with a cylindrical saw.

Later, two additional vertical mills were raised.
At the peak of the production, during the 19807,
60-70 rolls were manufactured annually, which
covered 55 % of the world production at that
time. The biggest granite roller manufactured in
Kuru measured 9650 mm in length, 1700 mm in
diameter, and weighed approx. 70 tons.

The production of granite press rollers in Kuru was
developed by Nisin Kiviteollisuus into an unique
and highly specialized industrial process with
several stages. The first stage was the quarrying
of the stone block. The height of the block was
defined by the horizontal fractures. The back side
of the block was released by drilling and blasting,
and the ends of the block were cut by jet-flame
burning. The splitting of the loosened block was
done by drilling and wedging (if needed).

The quarried block was then transported to the
dressing mill, where it was set in a vertical position
for dressing. The outer and inner surfaces of the
roll were sawed vertically with a rotating cylindrical
saw (which was manufactured from an ordinary
steel pipe) with the aid of abrasive, silicon carbide
powder, and water. The ends of the dressed roll
were first cut by wire saw and the final preparation
was done by an automatic grinding machine
equipped with diamond and silicon carbide tools.

After these stages, the roll was transported from
Kuru to a paper machine factory, where a steel axis
or several steel rods were installed. The roll was
pre-compressed in order to avoid tensile load in
the granitic mantle. Finally, balancing, grinding,
and polishing of the roll ended the production
process.

The production of granite rollers eventually begun
to decline when increased paper production
required higher speed paper machines and new
coating materials for the rolls. Today, mostly
ceramic coatings are used. The last granite roller
was produced in Kuru during the summer of
2008. For production of granitic press rollers in
Kuru, see also Peltola et al. (2012, 2014, 2015).

A rotating cylindrical saw was used for dressing of the sur-
faces of the granite roller. Photo: Roger Aapola.

Kivitelan ulko- ja sisipinta sahattiin pyorivilli sylinterisa-
halla. Kuva: Roger Aapola.

Dressed granite roller in Kuru. Photo: Nisi Granit Oy.

Sabattu graniititela Kurussa. Kuva: Nési Granit Oy.
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Appendix 3. Historical aspects of production of natural stone in the Kuru granite batholith.’

Around 1850’s there was a lively construction
activity in the growing city of Tampere. No good-
quality building stone was to be found in the
immediate vicinity of the city, but good reserves
of easily cleaved and worked grey granite in Kuru,
some 50 km north of the city, were known (see,
Fig. 1 on page 3).

The first quarries in grey granites were opened
in Kuru (Niemikyld) and Kapee areas along the
shores and on the islands of the Lake Vankavesi in
the northern parts of the Lake Nisijirvi (see, Figs
1 and 2 on page 3 and 4). Also, boulders found
on the shorelines were utilized. The quarrying of
the red granite began in 1902. The raw material
was transported to Tampere by boat along the
Lake Nisijirvi (see, Fig. 1 on page 3), and the

processing of stone was done in Tampere.

In the beginning, the stone industry in Kuru and
Tampere was in the hands of individual contractors
(e.g. K.J. Lindeman, Matti Wigelius, Karl Henrik
Birman, and Kalle Siltala), shipmasters or other
all-rounders, partly occupied with other activities
not connected to quarrying. The most active
period of construction of the city of Tampere took
place at the turn of the 20th century. During this
period, the whole city centre got its characteristic
historical look with buildings many of which are
standing still today (see below). The demand for
stone from Kuru was considerable during that
time, including exports to Russia.

From 1911, joint-stock companies were established
alongside the individual entrepreneurs, including,
e.g. Oy Nisi (1911), Tampereen Kiviteollisuus Oy
(1911), and Suomen Graniitti Oy (1914), which
allowed expansion of production. Gradually, the
limited companies took over the stone industries
in Kuru and Tampere. The 1930’s was a successful
decade for the Finnish stone industry, several
companies also from Kuru and Tampere exported

1 The text is based on the thorough study of the history
of the stone industries in the Kuru area and in the city of
Tampere by Kylkilahti (1989). See also Pohjola (1984),
Kauranne (2000), and Rask (2001).
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stone either as “rough”, semi-finished or processed,
e.g. to the Baltic countries, England, Germany,
and the USA. The domestic demand for stone

constructions was also good.

During the 1930, the most prominent stone
company in the Kuru-Tampere area was Suomen
Graniitti Oy. The company had a processing
plant in Tampere, quarries in Kuru (also, e.g. in
Hyvinkii, outside the Kuru area), and extensive
exports abroad. In 1932, the company was the
first to open a quarry in black diorite in Kuru.
Suomen Graniitti Oy was one of the four largest
stone companies in the Finnish stone industry
during that time and had about 70 employees.
The company is still today operating in the Kuru
batholith under the name of Tampereen Kovakivi
Oy (founded in 1972). The processing plant was
moved from Tampere to Kuru in 1959. Tampereen
Kovakivi Oy is presently the most important stone
company active in the Kuru batholith area, with
four licenced quarry areas and a processing plant,
employing approx. 20 persons.

After the Second World War, natural stone was
not in fashion as construction material in Finland.
It was considered expensive, and alternative and
cheaper materials (e.g. concrete) were favoured
as building material. When used, stone was often
“cheap” slabs of schist, e.g. on foundations and
outdoor stairs as well as in interiors. During the
1960’s, the use of natural stone started to increase
when domestic granite and marble as well as
imported marble were applied. The real renaissance
of Finnish stone industry came during the 1970’
due to a rapid development of the quarrying
(and processing) technology, leading to a strong
growth in exports of “rough stone”. An increasing
appreciation of the durability and long service-life
of natural stone as construction material was also a
contributing factor to this development.

For a long period of time, the most notable stone
company after the Second World War in the
Kuru-Tampere area was Nisin Kiviteollisuus (a
derivate of Oy Nisi), which in the 1960’s became
the fourth largest stone company in Finland.
During the years 1968-1969, the company
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had up to 64 employees. In 1960, the company
started production of granitic press rollers for
paper machines in Kuru (see, App. 2), which soon
became the company’s main product. In 1973, the
company closed the stone processing operations
in Tampere and focused on the manufacturing
of granite rollers in Kuru. In 1979, Nisin
Kiviteollisuus was sold to Mancon Oy, which in
turn went bankrupt in the end of the 1980’s. The
stone production in Kuru was continued by Nisi
Granit Oy, which was finally sold to the Interrock
Oy company at the turn of 2004-05. Interrock
Oy has currently two licenced quarry areas in
Kuru and Kapee.

Numerous small-scale stone production companies
employing only a few workers have operated
in the Kuru and Tampere areas. Tampereen
Kiviteollisuus Oy, Graniittituote Oy, and Kapeen
Kivipojat Oy are examples of larger companies.
Tampereen Kiviteollisuus Oy was active during
the years 1911-1942. The company was the
largest stone producer in the Kuru-Tampere
area during the 1910s and the 1920%, but the
production declined considerably during the
1930’s, and eventually faded away. The company

name was activated again at the end of the 1940’
and the production continued until the 1960’
with quarrying of black and grey stone mainly
for tombstone manufacturing. Graniittituote
Oy operated with quarrying and processing of
stone from 1933 to the beginning of the 1950%.
Kapeen Kivipojat Oy (founded in 1950) was a
notable operator in Finland the 1980’s and 1990’
with quarries and processing plants in the Kapee
area, but the company was declared bankrupt in
2013. Other active operators in the Kuru granite
batholith include today Kivityéliike E. Viisinen
Oy (from 1972) and Kurun Kivi Oy (from 1975).

In the middle of the 1960’s, there were, according
to Aurola (1967), altogether 81 quarries
(abandoned and active) in the Kuru area of
stone industry (including areas outside the Kuru
batholith), sixty of which were in grey granite,
five in the red granite and sixteen in the mafic
rocks. Currently, the total amount of quarries is
approx. one hundred. Beginning in the 1960’s,
the stone processing industry has gradually moved
closer to the quarries in Kuru and today, the stone
processing in Tampere has ceased.

A grey granite quarry on an island outside the village Nie-
mikyld in Kuru. Photo: J.J. Sederholm, 1899. GTK, old
pictures No. 737.

"Graniittilouhoksen linsiosa eriilld Lorpyksen kartanon

omistamalla saarella Kurussa.” Kuva: ]. ]. Sederholm, 1899.
GTK, Vanhatkuvat nro 737.

A grey granite quarry in Kapee. Photo: ].J. Sederholm,
1899. GTK, old pictures No. 739.

"Kapeerannan graniittilouhos Nisijirvestd itiin.” Kuva: J.
J. Sederholm, 1899. GTK, Vanhatkuvat nro 739.
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Selected buildings and structures in the city of Tampere where granites from the Kuru area of stone
industry have been used at the turn of the 20th century. Defined by the authors. Photos: Olavi Selonen.

Valikoima Tampereen kaupungin rakennuksia ja rakenteita, joissa on kiytetty Kurun kiviteollisuusalueen
graniitteja 1900-luvun taitteessa. Mairitetty kirjoittajien toimesta. Kuvat: Olavi Selonen.

1.

PNAN AR

9

10.
11.
12.
13.
14.
15.
16.

Walls on the rapids of Tammerkoski 1870’s / Tammerkosken kiveykset 1870-luku
(Palatsinraitinsilta). (G)

Foundations of the Finlayson factory / Finlaysonin perustukset 1877 (Satakunnankatu 18). (G)
Foundations of Tampere City Hall / Raatihuoneen perustukset 1890 (Keskustori 10). (G)
Himeenkatu Street around 1900 / Himeenkatu noin 1900. (G)

Central Square around 1900 / Keskustori noin 1900 (Keskustori). (G)

Laukontori Square around 1900 / Laukontori noin 1900 (Laikontori). (G)

Satakunta Bridge / Satakunnansilta 1897-1900 (Satakunnankatu). (G)

Tirkkonen Commercial House / Tirkkosen liiketalo 1901 (Kauppakatu 6). (G)

Student House / Ylioppilastalo 1901 (Kauppakatu 10). (G)

Tampere Savings bank / Tampereen sadstdpankki 1902-03, 1925 (Kauppakatu 14). (G)
Tampere Cathedral / Tampereen Tuomiokirkko 1902—07 (Tuomiokirkonkatu 3). (G)

Tampere Joint-Stock Bank / Tampereen Osake-Pankin talo 1907 (Kauppakatu 7). (G)

Fire Station / Keskuspaloasema 1908 (Satakunnankatu 16). (G/R)

Tampere Theatre / Tampereen teatteri 1912 (Keskustori 2). (G)

Otra Oy Commercial House / Otra Oy:n liiketalo 1912 (Himeenkatu 23). (G)

Haarla Palace / Haarlan Palatsi 1923 (Hatanpiin valtatie 2). (R)

G = Grey granite / Harmaa graniitti
R = Red granite / Punainen graniitti
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Appendix 4. A selection of applications where the stones from the Kuru granite batholith have
been used.

KURU GREY (Kuru grey granite)

W XRNAN BN =

15.

16.
17.
18.
19.

20.
21.
22.

23.

24.
25.

20.

27.
28.

29.
30.

31.
32.
33.
34.
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Fagade, Office building, Aleksanterinkatu 10, Lahti, Finland. 1913. Photo: Olavi Selonen.
Memorial, Tuohikotintie, Kouvola, Finland. 1924. Photo: Olavi Selonen.

Portal, Lepolankatu 11, Lappeenranta, Finland. 1939. Photo: Olavi Selonen.

Fagade, Office building, Fabianinkatu 23, Helsinki, Finland. 1962. Photo: Olavi Selonen.
Facade, Office building, Lapinmientie 1, Helsinki, Finland. 1969, 1982, 1989. Photo: Paavo Hirmi.
Fagade, Office building, Eteldesplanadi 20, Helsinki, Finland. 1975. Photo: Olavi Selonen.
Lower fagade, Office building, Unioninkatu 13, Helsinki, Finland. 1979. Photo: Olavi Selonen.
Fagade, Ofhice building, Humalistonkatu 11, Turku, Finland. 1983. Photo: Olavi Selonen.
Floor, Library, Pirkankatu 2, Tampere, Finland. 1986. Photo: Olavi Selonen.

Floor, Shopping centre, Mannerheimintie 14-20. Helsinki, Finland. 1987. Photo: Olavi Selonen.
Fagade, Office building, Kauppakatu 10-12, Lohja, Finland. 1988. Photo: Olavi Selonen.
Fagade, Office building, Kauppakatu 32, Lappeenranta, Finland. 1989. Photo: Olavi Selonen.
Facade, Office building, Eerikinkatu 6, Turku, Finland. 1989. Photo: Olavi Selonen.
Memorial, Emil Aaltosen puisto, Tampere, Finland. Designer: Kauko Salmi, 1989. Photo:
Olavi Selonen.

Fagade, Office building, 5-23 Thomas More Street, London, United Kingdom. 1990. Photo:
www.suomalainenkivi.fi

Fagade, Congtress Centre, Yliopistonkatu 55, Tampere, Finland. 1990. Photo: Olavi Selonen.
Facade, Congress centre, Katajanokanlaituri 6, Helsinki, Finland. 1991. Photo: Olavi Selonen.
Fagade, Shopping centre, Kauppakatu 18, Kajaani, Finland. 1991. Photo: Olavi Selonen.
Stairs and walls, Office building, Jirvensivuntie 3, Tampere, Finland. 1991. Photo: Olavi
Selonen.

Fagade, Office building, Heikinkuja 4, Mintsild, Finland. 1992. Photo: Olavi Selonen.

Lower fagade, Office building, Lénnrotinkatu 7, Mikkeli, Finland. 1992. Photo: Olavi Selonen.
Memorial, Samppalinnanmaiki, Turku, Finland. Designer: Aarne Ehojoki, 1992. Photo: Olavi
Selonen.

Stairs and wall, Office building, Katajanokanlaituri 3, Helsinki, Finland. 1993. Photo: Olavi
Selonen.

Lower fagade, Office building, Kauppurienkatu 10, Oulu, Finland. Photo: Olavi Selonen.
Monument, Helsinginkatu 58, Helsinki, Finland. Designer: Hannu Siren, 1995. Photo: Olavi
Selonen.

Memorial, Porthaninrinne, Helsinki, Finland. Designer: Heikki Hiivioja, 1996. Photo: Olavi
Selonen.

Paving, Market square, Arhus, Denmark. Photo: www.suomalainenkivi.fi

Estonia Memorial, Galdrvarvskyrkogarden, Djurgardsvigen 28, Stockholm, Sweden. Designer:
Mirostaw Batka, 1997. Photo: Olavi Selonen.

Fagade, Office building, Sairashuoneenkatu 2—4, Turku, Finland. 1998. Photo: Olavi Selonen.
Memorial, Kirkkotanhuantie 1, Y16jirvi, Finland. Designer: Sakari Ermala, 1999. Photo: Olavi
Selonen.

Stairs, Vuolteentori, Tampere, Finland. Photo: Olavi Selonen.

Memorial, Kirkkotie 34, Tuusula, Finland. Designer: Erkki Eronen, 1999. Photo: Olavi Selonen.
Planting pool, Central Square, Tampere, Finland. Photo: Olavi Selonen.

Stairs, lower fagade, paving, Office building, Kalevantie 2, Tampere, Finland. Photo: Olavi Selonen.
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35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
406.
47.
48.
49.
50.
51.
52.
53.
54.

Monument, Keltakankaantie 5, Anjalankoski (Kouvola), Finland. Designer: Juhani Honkanen,
2003. Photo: Paavo Hirma.

Planting pools, Office building, Akerlundinkatu 11, Tampere, Finland. Photo: Olavi Selonen.
Wall and stairs, Kahvikuja, Helsinki, Finland. 2006. Photo: Olavi Selonen.

Wall, Ratinanranta, Tampere, Finland. Photo: Olavi Selonen.

Paving, Freedom square, Tallinn, Estonia. 2009. Photo: Olavi Selonen.

Paving, Mannerheimintie 13, Helsinki, Finland. 2010. Photo: Olavi Selonen.

Paving, stairs, fagade, Pellavantori 1, Tampere, Finland. Photo: Olavi Selonen.

Bridge cladding, L6v6, Kimitoon, Finland. 2010. Photo: Olavi Selonen.

Paving, Square, Turebergs torg, Sollentuna, Sweden. 2012. Photo: Olavi Selonen.
Paving, Market square, Kuopio, Finland. 2012. Photo: Heikki Pirinen.

Paving, Otavalankatu 3, Tampere, Finland. Photo: Olavi Selonen.

Stairs, Dwelling house, Satamakatu 1, Tampere, Finland. 2015. Photo. Olavi Selonen.
Stairs, Arena, Krutvigen 2, Goteborg, Sweden. 2015. Photo: Olavi Selonen.

Paving and portal, Skeppsbron, Goteborg, Sweden. 2015. Photo: Olavi Selonen.
Paving, Teollisuuskatu 1, Helsinki, Finland. 2015. Photo: Olavi Selonen.

Fagade, Bicycle garage, Odenplan, Stockholm, Sweden. 2015. Photo: Olavi Selonen.
Paving, Square, Nysiters gata 1-10, Vallentuna, Sweden. Photo: Olavi Selonen.

Pool construction, Gribo Centrum, Lerum, Sweden. 2016. Photo: Olavi Selonen.
Fagade, Shopping centre, Stjirntorget 2, Solna, Sweden. 2016. Photo: Olavi Selonen.
Paving etc., Office building, Pyramidvigen, Sweden. 2018. Photo: Olavi Selonen.

KURU REDBROWN (Kuru red granite]

55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

Upper fagade, Office building, Himeenkatu/Hatanpiin valtatie, Tampere, Finland. 1943. Pho-
to: Olavi Selonen.

Floor, Shopping centre, Mannerheimintie 14-20. Helsinki, Finland. 1987. Photo: Olavi Selonen.
Stairs, Shopping centre, Mannerheimintie 14-20. Helsinki, Finland. 1987. Photo: Olavi Selonen.
Fagade, Office building, Aleksanterinkatu 9, Helsinki, Finland. 1988. Photo: Olavi Selonen.
Paving, Kaivokatu 2, Helsinki, Finland. 1990. Photo: Olavi Selonen.

Wall and bridge, Katajanokka, Helsinki, Finland. 1991. Photo: Olavi Selonen.

Fence, Katajanokka, Helsinki, Finland. 1991. Photo: Olavi Selonen.

Fagade, Office building, Alppikatu 2, Helsinki, Finland. 1991. Photo: Olavi Selonen.

Fagade, Office building, Jarvensivuntie 1, Tampere, Finland. 1991. Photo: Olavi Selonen.
Fagade, Office building, Kanalinranta 3, Rauma, Finland. 1991. Photo: Olavi Selonen.

Paving and lower fagade, Office building, Kanalinranta 3, Rauma, Finland. 1991. Photo: Olavi
Selonen.

Paving, Aleksanterinkatu 15, Helsinki, Finland. 1991. Photo: Olavi Selonen.

Paving with details, Arhus, Denmark. Photo: www.suomalainenkivi.fi

Fagade, Office building, Panuntie 4, Helsinki, Finland. Photo: Olavi Selonen.

Fagade, Office building, Panuntie 4, Helsinki, Finland. Photo: Olavi Selonen.

Lower fagade, Office building, Sibeliuksenkatu 3, Forssa, Finland. Photo: Olavi Selonen.

Portal, Himeenkatu 17, Tampere, Finland. Photo: Olavi Selonen.

Portal and lower fagade, Hallituskatu 8, Tampere, Finland. Photo: Olavi Selonen.

Floor, Shopping centre, Urho Kekkosen katu 1, Helsinki, Finland. 2006. Photo: Olavi Selonen.
Paving and lower facade, Dwelling house, Pohjoinen Rautatiekatu/Lapinlahdenkatu, Helsinki,
Finland. 2015. Photo: Olavi Selonen.

Wall, Verkatehtaankatu/Pellavatehtaankatu, Tampere, Finland. 2016. Photo: Olavi Selonen.
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KURU BLACK (Kuru diorite)

76.
77.
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79.
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100.
101.
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Lower fagade, Hotel, Rautatienkatu/Himeenkatu, Tampere, Finland. 1936. Photo: Olavi Selonen.
Lower fagade, Office building, Himeenkatu 10, Tampere, Finland. Photo: Olavi Selonen.
Lower fagade, Office building, Himeenkatu 9, Tampere, Finland. Photo: Olavi Selonen.

Lower fagade, Office building, Himeenkatu 25, Tampere, Finland. Photo: Olavi Selonen.
Memorial pedestal, Nisikallio, Tampere, Finland. Designer: Yrj6 Liipola, 1940. Photo: Olavi
Selonen.

Monument pedestal, Himeenpuisto, Tampere, Finland. Designer: Lauri Leppinen, 1951. Photo:
Olavi Selonen.

Memorial, Naistenmatkantie, Tampere, Finland. 1968. Photo: Olavi Selonen.

Facade, Church, Varikonkatu 10, Sastamala, Finland. 1990. Photo: Olavi Selonen.

Floor, Railway station, Kaivokatu 1, Helsinki, Finland. 1992. Photo: Olavi Selonen.

Floor, Office building, Himeenkatu 22, Tampere, Finland. Photo: Olavi Selonen.

Fountain, Mannerheiminaukio, Helsinki, Finland. 1998. Photo: Olavi Selonen.

Paving, Kauppalankatu 13, Kouvola, Finland. 1998. Photo: Olavi Selonen.

Paving, Office building, Risto Rytin tie 33, Helsinki, Finland. 2003. Photo: Olavi Selonen.
Wall, Office building, Risto Rytin tie 33, Helsinki, Finland. 2003. Photo: Olavi Selonen.

Walls, Office building, Risto Rytin tie 33, Helsinki, Finland. 2003. Photo: Olavi Selonen.
Memorial, Esplanade Park, Riga, Latvia. Designer: Andris Veidemanis, Sculptor: Glebs Pantele-
jevs, 2006. Photo: Aleksandrs Balodis (https://upload.wikimedia.org/wikipedia/commons/e/el/
Memorial-Oskars_Kalpaks_01.JPG [1.9.2017]).

Memorial, Louhisaarentie 5, Askainen, Finland. Designer: Bey Heng, 2007. Photo: Olavi Selonen.
Lower fagade, Dwelling house, Kisitydldiskatu 16, Turku. Finland. 2007. Photo: Olavi Selonen.
Lower fagade, Dwelling house, Puistokatu 1, Turku, Finland. 2012. Photo: Olavi Selonen.
Wall, Hospital, Himeentie 11, Turku, Finland. 2013. Photo: Olavi Selonen.

Wall, Hospital, Himeentie 11, Turku, Finland. 2013. Photo: Olavi Selonen.

Fagade, Hospital, Himeentie 11, Turku, Finland. 2013. Photo: Olavi Selonen.

Wall, Office building, Hakakalliontie 2, Hyvinkii, Finland. 2014. Photo: Olavi Selonen.
Paving, Office building, Hakakalliontie 2, Hyvinkii, Finland. 2014. Photo: Olavi Selonen.
Bridge structure, Kalasatama, Helsinki, Finland. 2016. Photo: Olavi Selonen.

Lower fagade, Dwelling house, Mikonkatu 6, Mikkeli, Finland. 2016. Photo: Olavi Selonen.
Fountain, Gribo Centrum, Lerum, Sweden. 2016. Photo: Olavi Selonen.
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KURU GREY (Kuru grey granite)
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KURU REDBROWN (Kuru red granite]
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KURU BLACK (Kuru diorite)
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Photo/Kuva: Olavi Selonen

53




THE FINNISH
NATURAL STONE
ASSOCIATION

Unioninkatu 14, 3rd floor
P.O.Box 381, FIN-00131 Helsinki
Tel. +358 9 129 9300
Fax +358 9 129 9252
finstone@finstone.fi
www.suomalainenkivi.fi




