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INTRODUCTION: SOME FACTS AB OUT FINLAND 
relevant to the present excursion 

Geology of the bedrock 

Bedrock of Finland is part of the Fennoscandian crystalline shield of Precambrian age situated in the 
NW corner of Europe, occupying the central part of the shield (see below). The shield itself consists of 
three crustal blocks or domains consolidated during three epochs of the Precambrian. The NE part, the 
Kola-Karelian Domain, is a craton initially consolidated in the Archaean (3 .2 to 2.6 Ga); the Svecofennian 
Domain in the central part represents a crust formed in the Lower Proterozoic (1.95 to 1.8 Ga) ; and the 
SW corner of the shield, the Sveconorwegian Domain, is an accreted territory of Middle Proterozoic 
age. Finland belongs to the territory of the two former domains, and the boundary between them in Fin
land runs roughly from the northern end of the Gulf of Bothnia to Lake Ladoga in Russia. The Archaean 
Kola-Karelian Domain of the northern part was subjected to Palaeoproterozoic tectonic events and, in 
addition to Archaean granitoid fields and greens tone belts, large territories are occupied by rocks of 
Proterozoic mobile belts or Proterozoic cover. Remnants of Archaean formations have however been 
found throughout this territory. In contrast, the Svecofennian Domain in the SW is entirely Proterozoic 
in age. The supracrustal rocks here were folded, metamorphosed and migmatized during the Svecofennian 
Orogeny of the Lower Proterozoic, and large massifs of plutonic rocks, especially granitoids, were in
truded in connection with the latter. After this event on ly minor rock-bui lding processes occured, as 
intrusion of rapakivi granites in the Middle Proterozoic, accumulation of terrestrial sedimentary rocks in 
Middle Proterozoic rift valleys, peneplanation shortly before the Phanerozoic Eon and intruding of sev
eral pipes of the alkaline-carbonatite rocks and kimberlites. 

Outlines of geology of Fennoscandian Shield and its surroundings 
(From: Koistinen et al. , Geological Map of Fennoscandia, 2001). 
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Mineral deposits in Finland are those typical of Precambrian crystalline terrains. Of the class of metal
lic mineral deposits , present are Archaean iron formations and gold deposits, as weil as Proterozoic 
chromium and platinum deposits in layered intrusions, base meta I deposits of several groups, iron for
mations and skarns, titanium-vanadium-iron deposits , gold deposits etc. As a curiosity for modern man, 
lake iron ores in hundreds of lakes can be mentioned, as weil as tiny placer gold occurrences in Lapland. 

Nonmetallic, industrial mineral deposits comprise apatite-bearing carbonatites, pegmatite mineralizations 
with feldspar, lithium and tantalum minerals, talc deposits etc. As found everywhere in Precambrian 
terrains, occurrence of limestones is limited and deposits of pure crystalline limestone are recognized 
mining objects. 

Hundreds of mineral deposits have been mined in Finland. Feasibility conditions varied in the course of 
centuries, and accordingly, various types of commodities have been of importance. From prehistoric times 
up to the 19th century, lake ores constituted an important source of domestic-produced iron that has also 
been exported to Europe since the Middle Ages. In the 16th century, with the beginning of industrial
scale metallurgy, skarn-type lode deposits of iron, copper and lead in SW Finland became subject to 
mining. In modern times Finland has been a major producer of such metals as nickel, copper, zinc, chro
mium and vanadium, and ofmany nonmetallic minerals, such as phosphorus, talc, wollastonite and feld
spar. In recent years precious metals (gold and the platinum-group metals) have gained significance. 

Metallic mineral deposlts )? 
explolted In 20th century 

0-

~~r Q Q 

~~ Q ' ) 

) 

0 .. 
o PGE 

cu 

• Zn, Pb 

:~." \1 
o u J:. 
./ :~ .. 
{ 

• 

~ % 0 i 0 • 

~j.l: '.~:--v~/ 

~ . ) 
o~ 

:I 

Industrial mineral deposlts r''-. 
exploited in 20th century f 

6.. Umestone 

A. Wo!lastorita 6. __ pa, 

6. 0ue<1z 

Toie 

.J ( 
\ \~ ~,-l <;' 

~, .--' '-vi I 

/ 

A 

Cf:. 
/ 

Most important mineral deposits of Finland (Source: Mineral Deposits databases, GTK, 2002). 

References: 
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Moscow: Geological Survey ofFinland - Geological Survey ofNorway - Geological Survey ofSweden 
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Lehtinen, M.; Nurmi, P. A.; and Rämö, T. (eds.) 2003. The Precambrian Bedrock of Finland -
Key to the Evolution of the Fennoscandian Shield. Elsevier Science B.V (in press). 
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Quaternary history 

The landscape and entire image of Finland reflects its history during the Quatemary glacial period and 
the development of the Baltic Sea basin in postglacial time. 

ANCYLUSJÄRVI 

In the Quatemary Period Finland was repeatedly covered by ice masses of the Scandinavian continental 
ice sheet, and the loose Quatemary deposits lie directly on the Precambrian bedrock terrain over most of 
the country. The relief of Finland is controlled mainly by the structures of the bedrock, but in detail it 
also reflects the effect of the Quaternary sediment cover and glacial erosion. The most striking elements 
in this glacially formed relief are the eskers, the end moraines of the Salpausselkä ridges and the exten
sive drumlin fields , as well as the shear zones in the bedrock cleared of debris by glacial and glacioflu
vial erosion. 
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It is not known when Finland was glaciated for the first time, but it has been suggested that the glacial 
record covers at least half a million years. On the other hand, the history of the last Scandinavian ice 
sheet, the Weichselian, is rather well known. lt commenced after previous interglacial time, the Eemian, 
120,000 years aga (ya), and northern Fennoscandia became covered by ice sheets about 110,000 and 
90,000 ya, respectively. Around 60,000 ya, the Scandinavian ice sheet for a short time spread throughout 
the whole territory of Finland for the first time during the Weichselian glaciation. According to dating of 
mammoth bones, the southern and central parts ofthe country were ice-free at least from 40,000 to 25,000 
ya. Since then the ice sheet advanced to its maximal extent in NW Russia. It expanded from northern 
Sweden across Finland to W Russia (a distance more than 1,000 km!) in less than 10,000 years. The 
maximum position was attained by about 17,000- 18,000 ya, while ice retreat was completed in less than 
10,000 years, suggesting very marked changes in climate. The southern coast of Finland was deglaciat
ed 13 ,000 ya, the major Salpausselkä end moraines were deposited between 12,000 and 11,500 ya dur
ing the cold Younger Dryas event and the final retreat of the ice margin to the interior of northern Swe
den was completed about 10,000 ya. 

The maximum ice thickness at the last glacial maximum was 2,500 m over the Gulf of Bothnia and 
2,000 m in SW Finland. lt callsed a total depression of the earth 's crust of up to 1,000 metres. With 
easing up of the load the land began reverting to its former state. The maximum total uplift during post
glacial time has been over 200 m and the uplift continues at a rate of 3 mm/year in SW Finland and 9 
mm/year in the northern Gulf of Bothnia area. The depressed land emerging from beneath the ice after 
the deglaciation was submerged beneath the waters of the Baltic basin. For instance, the excursion route 
in SW Finland is entirely over former sea bottom. Differential land uplift and eustatic fluctuation in sea 
level have reslllted in the various stages of the Baltic Sea since the deglaciation with alternating fresh
water and brackish water stages. First was the Baltic lee Lake 14,000- 11 ,500 ya. It was an ice-dammed 
lake above sea level. Its water level fluctuations are registered in the delta levels of the Salpausselkä 
moraines (one example is the Nummela Delta at 112 m above sea level). The Yoldia Sea stage (11,500-
10,800 ya) was connected with the ocean through central Sweden. It was followed by the Ancylus Lake 
stage (10,800- ca. 9,000 ya), a freshwater lake dammed above the sea level due to rapid isostatic land 
uplift. It had an outlet first through central Sweden and then through the Straits ofDenmark. Since about 
9,000 ya, when the eustatically rising ocean level reached the Straits of Denmark, the level of the Baltic 
has been controlled by the ocean, but the coast of Finland has continued to emerge due to land uplift. 
This saline stage since 9,000 ya is known as the Litorina Sea. 

References: 

Lunkka, J. P.; Saarnisto, M.; Gey, V.; Demidov, I.; and Kiselova, V., 2001. Extent and age 
of the last glacial maximum in the southeastern sector of the Scandinavian ice sheet. In : Thiede, 
J.; Bauch, H.; Hjort, C.; and Mangerud, J. (Eds.) 2001. The late Quaternary stratigraphy 
and environments of northern Eurasia and the adjacent Arctic seas; new contributions from 
QUEEN. Global and Planetary Change, November 2001, Vol. 31, Issue 1- 4, pp. 407-425. 
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History 

Prehistoric time 

People began to settle in Finland soon after the retreat of the ice some 10,000 years ago, in the Mesolith
ic period (although, some enigmatic signs of older human activities have been found in one cave in 
west-central Finland) . The first Mesolithic population was scarce and limited to the sea coast and the 
lake shores. The people lived by hunting and fishing and used tools and weapons made of imported flint 
and local quartz, slate and greenstone - and, of course, bone and wood. 

During the change to the Neolithic period we see agriculture introduced here and cultural ties both to 
Eastern Europe and to the Baltic region with Eastern-type ceramics, Western battle-axes etc. One inter
esting local invention was the use of asbestos in pottery. 

In the Bronze Age contacts around the Baltic Sea 
became stable and at least SW Finland was ab
sorbed into the sphere of Scandinavian culture. 
The most noteworthy memorials of this period are 
the numerous burial cairns in the coastal area. 
On ce erected at the seashore, they are now situ
ated regularly at ab out 15 m elevation due to post
glacial land uplift. In the interior of Finland the 
culture was more eastern-influenced and also had 
contacts with the ancient and withdrawing Sami 
(Lappish) culture . This is clearly seen from the 
rock paintings found in many places in the Lake 
Region of Finland. In addition to human beings 
and boats they very often depict elk - a greatly 
desired prey and a magic totem animal in a hunt
ing culture. The true ages of these paintings are 
actually uncertain; the oldest may possibly co me 
from the Neolithic. 

Bronze meta) for weapons and other utilities was 
imported. No signs of local copper production 
during the Bronze Age have been detected as yet, 
unlike in Russian Karelia. 

In contrast, the art of making iron appeared in 
Finland very early in the Iron Age, already in the 
Pre-Roman period (in the first centuries BC), and 
eventually Finland grew to export iron to Europe. 

Swedish and Russian reign 

The pre-historic period in Finland ended when Christianity was introduced to Scandinavia and Russia 
and two considerable powers were thus formed. In fact, the southern coasts of Finland had al ready been 
subject to influence by Swedish-speaking settlers in the Viking period. In the 12th and 13th centuries, 
southern and western Finland was subjected to three subsequent crusades by the Kingdom of Svea (Swe
den) , and the main part of Finland came under Swedish rule, which las ted for 600 years . The Grand 
Duchy ofNovgorod (Russia) extended its power to the eastern part of the territory, occupied by Finnish 
tribes, which is now known as Karelia. 
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The Swedish regime meant among other things a common religion (Roman Catholicism and later Lu
theranism) and common civilization. Swedish was the only official language in use throughout the en
tire country until the 19th century, although religious and popular texts had been written in Finnish since 
the Reformation. Nevertheless, local administration in Finland was established quite early, e.g. a Com
missioner ofMines ofFinland was appointed in 1638, and a university was established in 1640 in Turku, 
the administrative centre at that time. 

The 17th and early 18th centuries 
were aperiod of economic and 
political greatness for Sweden, 
not the least due to her flourish
ing mining and metallurgical in
dustry. Sweden was the largest 
producer of iran and copper in 
Europe. Ironworks were also es
tablished outside the main min
ing region of Central Sweden, 
which suffered from a lack of 
water power and firewood . 
Many ironworks were estab
lished at that time in Finland, 
such as Fiskars, Billnäs and 
Fagervik. They relied to a great 
extent on iron ore from Sweden, 
since most of the local ore de
posits were small in size. Indeed, 
the iron mines of that period 
would have appeared as ridicu
lously small pockets to people 
today. One of the copper depos

its was however extensive enough to be exploited for almost 200 years - the Orijärvi mine, known to the 
recent geological world due to the classical works by Pentti Eskola. 

Hand in hand with the flourishing mining industry (and some time after its decline), the natural sciences 
flourished in Sweden, particularly, mineralogy and chemistry, which were the most highly developed at 
that time. Many chemical elements, including such well-known metals as nickel and cobalt, were dis
covered by Swedish chemists . And one of those ' top ten chemists of the 18th century' was Johan Gadolin 
of Finland. His best known achievement, in 1794, was the discovery of y ttria , a new earth (element in 
oxide form) which was the first rare-earth (lanthanide) element ever discovered; later one of the lantha
nides was named gadolinium in his honour. 

During the 18th century Sweden gradually lost her political power. In 1809 all of Finland was taken over 
by the Russian Empire. Noticeably enough, she was not incorporated into the Empire simply as a group 
of provinces but acquired the status of an autonomous state (Grand Duchy of Finland) ruled by her own 
administration under the old Swedish legislative code and even having her own Diet. The administration 
and the university were transferred to Helsinki, which was now declared the capital of the country. Na
tive Finns - including the Swedish-speaking aristocracy - were appointed to all top positions. Thus, the 
Russian influence remained quite limited, particularly in terms of culture. 

As everywhere in Europe, national self-confidence grew in Finland during the 19th century; Finnish was 
systematically developed into a modern language, anationalliterature flourished (starting with the epic 
Kalevala) and eventually Finnish became the officiallanguage in the country along with Swedish. Polit
ically this led to a kind of self-assertion, to jealousy by the analogous nationalistic circles in Russia and 
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to tensions with the main Em
pire. Striving for full independ
ence arose in Finland, and in 
1917, at the collapse of the Rus
sian Empire, Finland declared 
herself independent. 

As far as mining and metallur
gy are concerned, the 19th cen
tury meant rapid changes. When 
the use of cast iron from phos
phorous lake ores to produce 
steel became feasible, a lot of 
ironworks in the lake districts 
were erected, and for a short 
time this industry produced 
about of the iron manufactured 
in Finland. But then, the global 
invention of steam-powered en
gines and the use of fossil co al 
coke in metallurgy undermined 
the feasibility of the entire met
allurgical industry in Finland 
and also led to a crisis in min
mg. 

Science in Finland was running in parallel with its development throughout Europe. A certain milestone 
in geology was the establishment of a geological survey (the Geological Commission) and the beginning 
of systematic geological mapping. Finnish geology acquired worldwide recognition at the International 
Geological Congress in 1896 in St. Petersburg, when during the excursion to Finland clearly perceived 
sedimentary structures (conglomerates, varved and cross-bedded schists and even fossil like graphite 
bubbles) in rocks of undoubtedly Precambrian age were demonstrated by J.J. Sederholm, which finally 
corroborated the principle of actualism. 

Independentrepublic 

In common with most of the new states that appeared in Europe after World War I, Finland immediately 
suffered from a political split-up and a short civil war. However, the situation stabilized rather soon and 
even the political passions of the 1930s could not ruin her. In the course of World War 11, Finland twice 
fell into conflict with the Soviet Union - first in the winter of 1939- 1940 on a bilateral basis and later in 
1941- 1944, as a cobelligerent with Germany. Despite the disparity in military forces Finland survived 
relatively well, e.g. she never experienced occupation by foreign forces. After the war Finland main
tained a policy of neutrality with special emphasis on positive relations with the Soviet Union without 
changing its own political system or compromising with its Western traditions. Today Finland has good 
relations with a11 neighbouring countries, is a member of the European Union and actively supports in
ternational efforts of the United Nations . 

Economically, Finland developed from a predominantly agricultural to a modern industrialized country. 
The most visible factor in this process was the wood-processing industry (in particular the paper indus
try), which actua11y touched a large part of the rural population as woodland owners and loggers. But 
mining and metallurgy also experienced new growth that became possible with the invention of electri
cal transport mechanisms and modern drilling in the mines, and especially of flotation in mineral dress-
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ing. This gave new value to the typical disseminated base metalore deposits of Finland, e.g. the large 
copper deposit at Outokumpu. The Outokumpu company, which was developed around this deposit, soon 
grew into a versatile mining and metallurgical concern of worldwide significance. Another milestone in 
metal production was an intensive, even if short, flourishing of vanadium production: in the 1960s Fin
land supplied more than 10% of the world's vanadium. In fact, the 1960s constituted aperiod of flour
ishing of mining as a whole: about 40 meta I mines were opened during this decade, largely as a result of 
success in mineral exploration gained with regular use of ore boulder tracing. 

In the geological sciences the Finnish geologists actively conducted the studies on metamorphic petrolo
gy started by Pentti Eskola, who declared the concept of metamorphic facies, and by J.J. Sederholm, 
who introduced the term 'migmatite' . Studies were also undertaken on the Quaternary geology in the 
glaciated terrains and on geochronology, which now has a comprehensive network of age data. As a 
whole, the entire region of Fennoscandia - both the crystalline shield and the overburden complex - is 
now one of the best-studied geological regions in the world, thanks to the work performed by specialists 
of the countries concerned, including Finnish geoscientists. 

References: 

http://virtual .finland.fi /finfo/english/prehistory.html 
http: //virtual. finland. fi /finfo/ english/histeng.html 
Kivikäs, Pekka 1997. Vorhistorische Felsmalerei in Finnland. Jyväskylä: Atena Kirja Oy. 
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BRONZE AGE CAIRN, MEILAHTI, HELSINKI 

Bronze Age cairn in Meilahti , Helsinki (Drawing by Hj. Appelberg, 1886, 
courtesy by the National Museum of Finland). 

Burial cairns ofthe Bronze Age (1500- 500 BC) are widespread along the southern and western co asts of 
Finland. They imply close contacts with Scandinavian culture, which is corroborated by finds of West
ern-type bronze weapons andjewellery as weil. In Finnish they are called ' hiidenkiuas', wh ich means 'a 
devil 's stove'. 

The cairns were erected on minor islets or points of rock close to watersheds and were located some 
distance from dwellings. Possibly they also acted as landmarks. Their construction was simple: a pile of 
stones collected from the nearby seashore covering the remnants of the cremated dead body, sometimes 
in a sarcophagus made of flagstones. 

In particular, the metropolitan area of Helsinki was a prominent burial cairn locality. A total of 17 cairn 
finds are registered in the territory of the City of Helsinki, and tens more have been found in Espoo, 
Vantaa and Sipoo. One of the sites, containing several cairn locations, is at the end of the Humallahti 
Bay in the Meilahti district. It is a district of dense housing and busy traffic, and most of the cairns have 
been destroyed or blockaded by the buildings, but one to which visitors can go has remained. This par
ticular cairn is also remarkable for the fact that it is the first object of archaeological excavations in 
Helsinki and was studied as early as 1886. 

The cairn is located on a barren rache mautannl!e at an elevation of about 14.5 m above sea level, as are 
the other cairns in Helsinki. This elevation clearly shows the amplitude of postglacial land uplift. In
deed, 3,500 years ago this rock lay immediately at the seashore, and in fact the entire centre of Helsinki 
was an island. The rock itself displays glacial striae, which show that its surface was polished by the 
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glacier, and its bareness tells it was washed clean from the overlying till by seawaters when it was in 
turn submerged in the Baltic basin . 

+ 10 m 3000 rs B_P o HELSINKI 

As the attached map shows, 500 years after erecting this particular cairn its site was still on the open 
seashore. Large parts of the municipality of Helsinki were submerged, and today's city centre comprised 
several islands in the Baltic Sea. Present-day Helsinki is a young city - even in the geological sense. 
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OCCURRENCE OF ORBICULAR ROCK IN NUUKSIO, ESPOO 

Exotic rock composed of balls 

The Nuuksio Orbicular Rock site is located some 25 km NW of the Helsinki city centre in Nuuksio 
National Park. This unique occurrence was discovered in the 1920s by a botanist, Prof. H. Tallqvist, and 
first studied by the well-known Finnish geologist, Prof. J.J. Sederholm. 

The rock is curious in appearance : it is composed of roundish or oval balls (orbicules), closely spaced in 
an even-grained matrix. The orbicules have a light grey core surrounded by alternating light and dark 
shells. The rock is quartz monzodioritic in composition. Its exceptional structure was formed in the 
specific crystallization processes of quartz monzodioritic magma deep in the earth 's crust. 

Geology of the orbicular rock 

The Nuuksio orbicular rock forms a 100-m-long and 10- 20-m-wide body. It represents a marginal part 
of a heterogeneous quartz monzodioritic to dioritic intrusion against amphibolite. Two types of orbicular 
rocks can be observed at the locality. The main part of the occurrence is composed of an orbicular rock 
variety with large orbicules. It is brecciated by another orbicular rock variety with smalI, poorly devel
oped orbicules , a protorbicular rock and even-grained dioritic rocks. The orbicular rock formation , the 
dioritic rocks and orbicular rocks occur as a block in a reddish microcline granite that has locally pene
trated the orbicular rock as narrow dykes. 

Mineralogy 

The Nuuksio orbicular rock has large oval or roundish orbicules (diameter 5- 25 cm), closely spaced in 
an even-grained, heterogeneous, plagioclase-rich matrix . The orbicules have a light core composed of 
plagioclase (An33- 35) with minor amounts ofbiotite and microcline, and numerous thin, dark and light 
grey shells . The main minerals in the shells are plagioclase (An33- 35) and biotite ; their mutual propor
tions cause the colour variation in shells . The orbicules are often flattened by tectonic stress during con
solidation of the rock. Broken orbicules and fragments of shells are characteristic, especially in the southem 
part of the occurrence. The main minerals in the matrix are plagioclase (An32- 34), biotite, quartz and 
microcline. The rock is generally quartz monzodioritic, dioritic or tonalitic in composition, but it may 
locally grade into granodiorite or granite. 
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Crystallization history 

The following main processes can be recog
nized in the formation of the Nuuksio orbic
ular rock complex: 
- Intrusion of quartz monzodioritic magma 
contaminated by crustal material and rapid 
undercooling close to the intrusion contact. 
- Crystallization ofthe cores ofthe orbicules 
from early accumulations of plagioclase. 
- Alternating crystallization of plagioclase 
and biotite in the shells around the cores. The 
process is considered to be controlled by the 
crystal growth rate, and on the other hand, 
by diffusion of the chemical components in 
the melt. The radial arrangement of plagio
clase crystals is considered to be caused by 
crystallization of the orbicules from the un
dercooled magma. 
- Consolidation of the main orbicular rock 
body. 
- Brecciation of the rock and intrusion of a 
new pulse of dioritic magma. Crystallization 
of the proto-orbicular rock from the melt. 
- Solidification of the dioritic intrusion, 
brecciation of the crust and intrusion of the 
microcline granite. Granitization of the or
bicular rock formation. 

Orbicular rocks in Finland 

The Nuuksio orbicular rock was discovered 
in the 1920s and was the sixth discovery of 
these peculiar rocks in Finland. New obser
vations have since been recorded almost an
nually so that currently 83 orbicular rock oc
currences are known; 29 of these are bedrock 
sites and the rest are observations of glacial 
boulders from different unknown sources. 

Map of the Nuuksio orbicular rock site 
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1 - Orbicular syenodiorite , 2 - Protorbicular syenodiorite, 3 - Even-grained monzodiorite and syenodiorite, 4 -
Microcline granite, 5 - Amphibolite, 6 - Mica gneiss, 7 - Gamet phenocrysts; 8 - Major erratic, 9 - Outcrop, 
10 - Pit 

Reference: 

Lahti, Seppo 1. & Raivio, Paula (Eds.). Orbicular rocks in Finland. Geological Survey of Finland, Spec. 
Paper XX (in press). 
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NUUKSIO NATIONAL PARK 

Landscape and geology 

The Nuuksio Lake Upland (a general elevation of 50- 100 m above sea level) lies only 20 km northwest 
of the Helsinki metropolitan region in Espoo, Vihti and Kirkkonummi municipalities . Its unique feature 
is the almost undisturbed natural state of this approximately 215 km2 forested lake district. The land
scape is rugged and barren, since half the area consists of rocky ground, with thin soil cover in depres
sions where sparse pine forest grows. The rocky hills are cut by joint-related linear valleys with thicker 
soil and comparatively lush forests of spruce and deciduous trees . Nuuksio is situated on the northern 
boundary where oak forest gives way to the coniferous forest zone. The diversity of the area is due to 
the dissection of the rocky plateau by narrow forested valleys, with a tenth of the area covered by nu
merous lakes and ponds. 

In 1989 the Finnish government made a policy decision to develop the Nuuksio Lake Upland for the 
purposes of recreation and nature conservation. The best-preserved wilderness part was proclaimed as 
the Nuuksio National Park in 1994. It is now a nature conservation area owned by the government and 
administered by the Finnish Forest and Park Service with the aim of keeping it as close to the natural 
state as possible. The National Park is surrounded by several Natura 2000 areas and recreational areas 
owned by the municipalities . 

Quaternary history of Nuuksio 

The melting of the last ice sheet and the subsequent evolution of the Baltic Sea have played a dominant 
role in the formation and distribution of soils in the Nuuksio Lake Upland. Till covers the bedrock as a 
thin blanket or up to a few metres thick, evening out its irregular surface. During melting of the ice sheet 
there were torrential glacial streams emerging from its base, in which rock debris from within or be
neath the ice was transported, sorted, washed and accumulated to the present form . These sandy gla
ciofluvial deposits often also contain layers of gravel and silt. The routes of ancient subglacial stream 
channels can be traced from the location of eskers and other glaciofluvial deposits as weIl as potholes. 

After deglaciation about 12 700 years aga the Nuuksio area was totally covered by water. The suspend
ed material emerging from the glacier in meltwater was then deposited in deep water as fine-grained 
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sediments (clays and silts), the structure and composition of which changed with each developmental 
stage of the ancient Baltic Sea and land vegetation. As the waters receded due to land uplift, littoral 
forces in the wave-washed zone eroded the soil, starting with the highest points. The most extensive 
sandy beaeh deposits formed at the margins of glaciofluvial deposits, the material of which had already 
been sorted. The Nuuksio District in the early postglacial stages was very similar to the Outer Archipel
aga oftoday. On some hilltops, littoral boulder belts formed, called "pirunpelto" (Devil=s field) in Finn
ish, as signs of ancient raised shorelines of various ages. 

The Nuuksio Lake Upland forms part of a region of oligotrophie raised bogs of southem Finland with 
mire vegetation. The deposits of peat and gyttja form a continuous natural archive reflecting more than 
10,000 years of environmental development in the Nuuksio area. 

There are many hectares of exposed bedroek in the Nuuksio Lake Upland, which are easy to walk on. 
But the terrain is made difficult for hikers by the joint-related linear valleys that dissect the bedrock 
plateau in the northwesterIy and northeasterly directions, and are seen on the map as long, narrow chains 
of lakes and mires. On the brinks of steep valley walls, which are often stepped and blocky, there are 
many magnificent viewpoints, precipices and caves. 

Bedroek 

Most of the bedrock of the Nuuksio area consists of granitoids belonging to the Svecofennian orogenie 
sequence of the Lower Proterozoic. These granitoids appear to be rather resistive to erosion and thus the 
territory has remained higher than the surrounding gneiss and schist zones. The nearby intrusion of the 
Bodom granite of the rapakivi group forms a distinct depression in the relief. The Nuuksio granitoids 
themselves contain many remnants of supracrustal rocks and products of assimilation, which is in par
ticular demonstrated by the abundance of gamet in the granitoids. Areal curiosity found in the area is 
the orbicular rock described separately. 

There are many ways to focus your attention while hiking in a national park. One hiker may look mainly 
at the plants, someone else watches birds. The geological outdoor map makes it possible to view the 
environment as if wearing the glasses of a geologist. So, grasp this opportunity to play the role of a 
scientific explorer on an expedition to study the basis of our existence, Earth=s crust! 

Referenees: 

Haavisto-Hyvärinen, Maija; Grönholm, Sari; Kielosto, Sakari; Sten, Carl-Göran 2001. Nuuksion järvi
ylänkö = Noux sjöplatä = Nuuksio Lake Upland: geologinen retkeilykartta = geologisk friluftskarta 
= geological outdoor map 1 :25 000. Espoo: Geologian tutkimuskeskus. 1 map + guidebook (48 p.) 
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MIGMATITES 

Products of melting and mixing 

The main heat energy for reactions between minerals or melting in metamorphic rocks comes from radio
active decay of the elements U, Th and K in rock-forming minerals. This crustal radiogenic heat input has 
decreased during the 3.5-Ga-old evolution of Earth's crust to ab out a third of its initial value. Thus, the 
tectonic processes and generation of new crust must have been more intense during Earth 's early history. 
An additional energy input into the crust has been the deep-seated, e.g. mantle-derived heating occurring 
during extensional tectonic evolution. According to many studies in the Svecofennian (1.9- 1.8 Ga) terrain 
in southern Finland, the rocks exposed on the present-day erosion level were metamorphosed and migma
tized at depths of ab out 12- 15 km (at 700- 750 oe / 4- 5 kbar), weIl above minimum melting conditions. 
The Svecofennian terrain is a good example of bedrock fonned under such high he at flow, which caused 
high-grade metamorphism, strong melting and generation of the widely spread migmatites. 

The tenn migmatite, referring to rocks composed of mixtures of different constituents was introduced 
in 1907 by Professor J.J. Sederholm: "This rock group occupies in a sense a transitional position be
tween granites and the crystalline schists of partly sedimentary, partly igneous eruptive origin, and has 
no sharp boundary with any of them". His nomenclature on migmatites and their structures is still wide
ly used although modified to conform with present-day knowledge. Sederholm's pioneering research 
work on Precambrian gneisses (see figure) opened many new aspects for understanding these complexly 
deformed and migmatized rocks, and his ideas on division of the Finnish Precambrian formations can 
still be seen as the basis of all new tectonic models. 

The migmatites are products of partial melting of rocks of variable composition. The precursor rock 
type is often preserved as a palaeosome that was resistant to melting like psammitic, calcareous or mafic 
layers. The newly born fraction of the migmatite, the neosome, consists of two parts: the melt fraction, 
or leucosome, that fonns veined, network or patchy structures in the host rock, and the melanosome, the 

19 



restitic portion left after melt extraction. The melanosome is seen as biotite-, garnet- and cordierite
bearing zones within the leucosome or in the leucosome-palaeosome boundary. When the melt fraction 
was small, patchy in-situ migmatites (Sederholm 's venites) were formed. Larger melt fractions were 
extracted from their original positions and formed veins in gneisses (Sederholm's arterites) and wider 
intrusions, up to the large granite massifs in southern Finland. In the anatectic migmatites the earlier 
structures are visible only as ghostlike remnants or have been totally destroyed by melting. Fluids that 
escaped from the melts during crystallization have caused 
changes in primary rock compositions outside the migma
tites. Granitization, or potassium enrichment, is a typical 
feature in the surroundings of strongly migmatized areas. 

The primary rock composition has an important effect on 
the leucosome composition. The Svecofennian terrain of 
southern Finland can be divided into two belts: a predomi
nantly psammitic belt in the north and a pelitic belt in the 
south. These belts have different tectonic-metamorphic his
tories and leucosome compositions. In the north throndhje
mitic migmatites (upper photo) predominate, whereas in the 
south the leucosome is typically granitic in composition (low
er photo). Along with the rock composition and the prevail
ing temperature-pressure conditions, the leucosome compo
sition is also dependent on Hp activity in a complex way. 
For example, in the northern psammitic belt the early thrond
hjemitic leucosomes were formed under higher water activ
ities than the later granitic leucosome. Careful combining 
ofthe successive structures with the metamorphic key min
eral growth indicating the p-T conditions, to leucosome pulse 
generations and to isotopic age determinations, makes it 
possible to construct a picture of the multistage evolution 
of the Svecofennian migmatitic crust. 

Road-cutting in Nummenkylä gives an excellent view of polyphase granitic migmatite, typical for the pelitic 
belt ofsouthern Finland. The garnet- and cordierite-bearing gneiss was deformed during several folding events. 
The flat-lying main foliation, representing the second folding event in this rock, and the early leucosome are 
folded by two later fold generations. The metamorphic peak conditions were achieved later after the horizon
tal structure had been formed, which, therefore, is cut by arteritic garnet-cordierite-bearing granite veins. 

References: 

Korsman, K., Korja, T. , Pajunen, M., Virransalo, P. and the GGT/SVEKA Working Group, 1999. The 
GGT/SVEKA Transect: Structure and evolution of the continental crust in the Palaeoproterozoic Sve
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SALPAUSSELKÄ leE-MARGINAL FORMATIONS 
and the sand pit at Ojakkala 

The ice-marginal formations called Salpausselkä (Salpausselkä 1-111) form part of the end moraines of 
the Younger Dryas phase and are the most conspicuous glacial formations in Finland. They also provide 
a v ital key for establishing the history of water-level fluctuations in the Baltic basin during Late Weich
selian time . Numerous deltas of the Salpausselkä ridges were deposited up to the fluctuating level of the 
Baltic Ice Lake, and their elevations and spacing form a background for shoreline reconstructions. 

The Salpausselkä ridges were generated during a stage in which the edge of the glacier remained in one 
place for a longer period. The glacier brought new till ; this was reworked by melting waters and gla
ciofluvial material was deposited as deltas . The fines were washed away to the nearby basins (lakes or 
sea) , where they were deposited as clay and silt plains. According to the recently revised varve chronolo
gy Salpausselkä I was deposited between 12,230 and 12,013 calendar years ago . 

In the territory of Finland the Salpausselkä zone is about 600 km in length and 20- 50 km in width. It is 
composed basically of two almost parallel ice-marginal formations running right across southern Fin
land and a third, shorter one in the SW of the country. Three chains of ice-marginal formations, continu
ations of Salpausselkäs, are also encountered in Finnish Karelia . The two youngest of these, Koitere End 
Moraine and Pielisjärvi End Moraine, extend to Russia (see the figure beneath) . 
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The Salpausselkäs exhibit a diversity of forms. The schematic figure beneath presents the typical struc
ture of the Salpausselkä ice-marginal formation . The proximal part (on the left) contains several con
cordant till layers. In addition to diamicton (unsorted material) , the till is rich in sorted sediments, some 
of which represent earlier glaciofluvial material reworked by the continental ice sheet. The glaciofluvial 
deposits exhibit deformation caused by ice push or the load due to drift rolled from the ice. The distal 
part (on the right) contains mainly glaciofluvial sand and gravel deposits . 
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2 3 4 5 6 

Salpausselkä. Utti 

l. lodgement till , 2. meltout till , 3. flow till, 4 . glaciofluvial gravel and sand with deformations, 
5. glaciofluvial fine sand, 6. littoral deposits. 

The voluminous glaciofluvial formations within the Salpausselkäs constitute large resources of sand and 
gravel, and since olden times they have been used for quarrying. These sand pits offer good transsec
tions for becoming acquainted with the structure of the ridge. 

The Ojakkala sand pit is situated in the distal part of the first Salpausselkä formation, locally called 
Lohjanharju. The size of this delta is ab out 1 km2 and the highest points are 100- 105 m above sea level. 
The topmost points of the Ojakkala delta were not quite deposited up to the level of the Baltic Ice Lake, 
which in the region is 112 m above sea level. 

The thickness of sandy and silty deposits varies in the different parts of the Ojakkala delta. A polished 
bedrock surface with striation (320°) is exposed in the middle part of the sand pit. The latter shows that 
the ice sheet flowed from northwest to southeast towards the ice margin during the deglaciation phase. 
There are also observations of older striations showing ice movement from due north in the front of 
Salpausselkä 1. The level of the bedrock surface in the pit area and its surroundings was investigated by 
seismic refraction surveys and gravimetric measurements, as well as with ground-penetrating radar. The 
thickest delta deposits, 45 m, were observed in a fracture zone northeast of the sand pit. 

Reference: 

Rainio, H. , Saamisto, M. & Ekman, I. 1995 . Younger Dryas End Moraines in Finland and NW Russia. 
Quaternary International, Val. 28, pp. 179- 192, 1995. 
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LIMESTONE DEPOSIT OF PARAINEN/PARGAS 

History 

Limestone from Parainen (Pargas in Swedish, the prevalent language in the district) has been burnt and 
slaked into hydrated lime since the 14th century. At that time and until the invention of portland cement 
500 years later, lime mortar was an essential building material, since it was the only binding agent used 
in brick or stone buildings . The local farmers burnt lime in small earthen kilns and a significant part of 
the lime produced was shipped to Stockholm, which at that time was establishing itself as the capital 
and most important town of Sweden. 

The company currently known as Nordkalk was founded in 1898 under the name Pargas Kalkbergs Ab
Paraisten Kalkkivuori Oy (Pargas Limestone Inc.) . They built a large li me kiln which used a respectable 
quantity of 10,000 t of limestone per year. From this start the company grew steadily and their first 
cement kiln, which also was the first such kiln in Finland, was inaugurated in 1915. Cement was the 
main limestone product in Parainen and the backbone of the company for many years. 

Limestone for the present 2,500 t/d cement kiln is still a major product of the Parainen Quarry. During 
the last five years, though, the demand for white fillers for dry putties, paints, plastics etc., based on the 
white, crystalline limestone of Parainen, has risen sharply. Current and future production in the Parainen 
quarry will rest on two pillars: cement rock ofthe medium limestone quality and white fillers and fodders 
of high-quality rock. 

It is noteworthy that even though the originallimestone product in Parainen, hydrated lime, has shrunk 
into oblivion, lime is still burnt here. Only the raw material is different. Metallurgical quicklime is cur
rently produced from Silurian limestone barged from the company's Storugns quarry in Gotland, Swe
den. 

Nordkalk is currently the largest limestone company in Northern Europe, mining and processing 10 mil
lion t of limestone in Finland, Sweden, Estonia and Poland. 
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Geology 

The Parainen limestone is a 1,900 million-year-old metamorphic, folded calcite marble. It was origi
nally formed by precipitation of calcium from seawater. During the Svecofennian orogeny the limestone 
went through at least three different deformational events and became folded and thickened into a com
plex saddlelike structure. It is situated on the SE border of a large synform, which covers Alö Island, 
and the limestone strata is here interlayered with mafic volcanics in an environment comprising migmatized 
mi ca gneisses. Various granites and mafic dykes were emplaced into the marble during the peak of meta
morphism. These black amphibolites and red and grey granites can be observed on the quarry walls as 
folded and teared gangue fragments . 

The deposit is approximately 2 km in length and the maximum width is 500 m. The brightness of the 
marble makes the deposit unique, even among the other domestic marble deposits. The predominant 
carbonate mineral is calcite as is the case in most of the marble deposits in southem Finland. The Parainen 
marble is white-grey in colour and very coarse-grained and thus very fragile and not as well-suited for 
lime buming. The greyish tint is caused by a fine graphite impregnation, which occurs in a banded man
ner. The average calcite content is 74%; however, the marble itself is quite pure and seldom contains 
more than 10% of silicate material, and most gangue in mining comes from the encapsulated granite and 
amphibolite rock fragments. 

The most distinguished gangue minerals in the marble are chondrodite, pargasite and scapolite. Fluorite 
and apatite also occur quite commonly as larger crystals. 

The name of the deposit has been immortalized in the mineral name pargasite, described in 1815 by an 
amateur mineralogist, Fabian Steinheil, who actually was at that time the Governor General of Finland. 
This greenish-black amphibole, the end-member of the pargasite-hastingsite family of the hornblende 
group, is perhaps the best known mineral with a name related to Finland. 

Geologically Parainen belongs to the so-called leptite zone in the Svecofennian metamorphic schist belts, 
which stretches from central Sweden across southem Finland. This zone is recognized for the abundance 
of leptites (felsic gneisses) and relative abundance of crystalline limestones and calcareous rocks in gen
eral. It includes the largest mined deposits of crystalline limestone in Finland - Parainen, the deposits in 
Lohja and the Ihalainen deposit in Lappeenranta, plus a number of smaller ones. In addition to the high
grade limestone some deposits contain such valuable minerals as wollastonite, and in fact Finland has been 
a major producer of wollastonite in the world. The same zone includes also a number of skarn-type iron 
and zinc-copper deposits, one ofwhich, Orijärvi, is described later in this guide. 

Production 

The deposit is mined in open pits, employing highly developed selective mining. To ensure quality the 
mined material is upgraded in an optical sorting plant. 

Mining 2001 (Mt) 
Limestone 
Waste rock (inferior quality) 
Silicatic wall rock 

Total mining 

Production 2001 (Mt) 
Cement rock 
White products 
Other limestone products 
Aggregates (silicatic rock) 
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TANTALUM PEGMATITES IN KEMIÖ 

The island of Kemiö (Kimito in Swedish) is one of the famous pegmatite provinces in Finland. It com
prises tens of pegmatite veins and more irregular pegmatite granite bodies scattered mainly in the basic 
igneous rocks and to a lesser extent in the supracrustal rocks in the area. 

Pegmatites in the Kemiö area have been subject to mining since the 18th century, first for quartz for the 
nearby ironworks and glassworks, later on for feldspar for ceramics. For several hundreds of years min
ing was perforrned on a small scale, and minerals were separated in the traditional way by hand picking, 
but in 1966 a flotation plant was erected here - the first in Europe to perform dressing of feldspar and 
quartz by flotation. Consequently production could be run on an industrial scale: 50,000 t of feldspar 
concentrate and - depending on markets - 10,000- 30,000 t of quartz concentrate per year. 

During the small-scale mining period, only coarse-grained pegmatites were subject to exploitation. Flo
tation enabled the use of smaller-grained pegmatite granites and even graphic feldspar. 

The geological community knows Kemiö pegmatites mainly for their accessory tantalum and beryllium 
minerals . In fact, the element tantalum was discovered in a mineral from the Skogsböle dyke in Kemiö. 
Heavy black minerals had been collected here in the 1770s and were thought to be cassiterite. However, 
they did not melt, and after several attempts to analyse them Johan Gadolin sent a sampie to a colleague 
ofhis, A.G. Ekeberg in Stockholm. Ekeberg succeeded in the work and published in 1802 a new chemi
cal element which he called tantalum "because of the tantalizing problem of fusing, dissolving or any 
other methods of decomposing the damned mineral". - Later the very same mineral was studied by A.E. 
Nordenskjöld and given a name tapiolite after the god ofwoods in ancient Finnish mythology. 

Tantalum and beryllium minerals were collected in Kemiö as by-products in small amounts during the 
early 20th century and exported together with feldspar to Germany. 
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In 1985 the anomalous tantalum content of some veins attracted the attention of an exploration team of 
the Geological Survey of Finland. The main dyke was mapped, surface sampled and drilled. The prelim
inary results were promising. Due to the growth in demand for tantalum and the subsequent price in
crease, a British junior company became interested in the Ta potential in Finland. Currently a new ex
ploration phase with further sampling and drilling is on-going in the Kemiö area and it is possible that 
the first tantal um mine in Finland and Europe will be opened in the near future. 

References: 
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RAADESUO - A RAISED BOG IN KISKO, 
SOUTHWESTERN FINLAND 

The Raadesuo mire is located in the municipality ofKisko (600 16'N, 23°25 'E), in SW Finland about 100 km 
west of Helsinki. The mire is easy to reach since the highway crosses the southern part of the mire. The length 
of Raadesuo is 4 km and the width 1.5 km, covering a peatland area of 241 ha. The Quaternary deposits 
around the mire are mostly c1ays, deposited during the former stages of the Baltic Sea (Yoldia Sea and Ancylus 
Lake) less than 11,000 years ago. Forests dominated by Scots pine growing on sand, gravel and till deposits 
and on bare bedrock can be seen around the mire and on the 'islands' in the middle of the mire. The altitude 
of the mire surface is 50-57 m above sea level. 

Raadesuo is a concentric, ombrotrophic raised bog complex, i.e. its nutrients come mainly from rain water. 
On the raised bog three parts can be distinguished: the open treeless bog centre, the slowly rising slope 
margin on which is growing Scots pines and dwarf shrubs, and the wet lagg with sedge peat in the margin 
area. In the bog centre, which has grown somewhat higher than the surrounding areas, the peat banks and 
hollows form a concentric pattern covering more than half of the area. The peat banks are long and narrow, 
10-40 cm high and mostly treeless. There are also pools in the middle of the bog centre; these are 5-50 m 
across and 1-2 m deep. 
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The Geological Survey of Finland has conducted peat inventories on the Raadesuo mire. The peat volume in 
the Raadesuo mire is 7.64 million m3 in situ, of which 76% is Sphagnum peat and 24% sedge (Carex) peat. 
The mean humification degree of peat is low, 4.1 in von Post's scale (HI-lO) (Figure 1). The mean depth of 
the peat is 3.2 m and the maximum depth is 7.2 m. The mineral soils beneath Raadesuo are clay, silt, fine sand, 
sand and till, partly covered by organic mud and gyttja. Subfossil fruits of water chestnut (Trapa natans), now 
extinct in Finland, were found in the gyttja layers, which means that it grew in the ancient lake of Raadesuo 
during a warmer postglacial period about 7000 years ago. 
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Fig. l. Cross seetion profile (W-E) from the northern part ofthe raised bog Raadesuo, Kisko. 
1 = Sphagnum peat, 2 = Carex peat, 3 = Sphagnum-Carex peat, 4 = Eriophorum, 5 = Scheuchzeria , 6 = 
wood remains, 7 = Phragmites, 8 = Equisetum, 9 = detritus gyttja, 10 = gyttja c1ay, 11 = c1ay, 12 = silt, 
13 = ti 11. 

Digging of pe at for local domestic use as litter in cowsheds has been done in the NE part of the peatland. The 
peatland area suitabIe for industrial horticultural peat production has been evaluated as 100 ha. However, 
since the mire is in a nearly pristine state with an exceptional variety ofbird life, it will be protected as part of 
the National Mire Protection Programme, covering an area of 165 ha. The mire with surroundings has also 
been proposed for inclusion in the Natura 2000 -Network, covering an area of 226 ha. 

The mire and surrounding areas include plants such as cloudberries (Rubus chamaemorus), cranberries 
(Vaccinium oxycoccos) and bog bilberries (Vaccinium uliginosum), and birds such as pygmy owl (Glaucidium 
passerinum), erane (Grus grus), golden plover (Pluvialis apricaria) and eagle owl (Bubo bubo). 
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ORIJÄRVI MINE 
At the roots of eopper and zine in Finland 

The historical copper mine at Orijärvi represents a milestone of mining in Finland. 1t was opened in 
1757 as one of the numerous small mines in the Kisko district in SW Finland and was the only mine 
operated for almost 200 years, until 1956. 

The district of Kisko and Lohja became a centre of mining and metallurgy in Finland in the 16th century, 
when the first officially recognized mine, the Ojamo iron mine was opened in Lohja in 1540. Several 
ironworks were established in the region during the following decades ; however they largely relied on 
ore brought from Sweden, and prospecting carried out here was mainly aimed at augmenting their min
eral reserves from local sources. In the 18th century the largest known deposits in Central Sweden showed 
symptoms of exhaustion, local prospecting was intensified and numerous new findings were officially 
given the status of a mine. Most were minute pockets of iron ore, of a size of several thousands of tons 
only. But then, in 1757, 'strange, shining rock was found in the backyards of the Fiskars manor'. It 
proved to be valuable copper ore, and the discovered deposit was much larger than anything ever seen 
before. It was Orijärvi. 

Geologically Orijärvi belongs to the so-called leptite zone in the Svecofennian metamorphic schist belts 
of Lower Proterozoic age, which stretches from Central Sweden across Southern Finland. This zone is 
recognized for the abundance of leptites (felsic gneisses) and relative abundance of crystalline lime
stones and ca\careous rocks in general. Under the conditions of high-grade metamorphism in the region 
these calcareous rocks were in many places transformed into skarns, which provide favourable matrices 
for concentrations of heavy metals such as iron in the oxide phase and copper, zinc and lead in the sul-
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phide phase. The best-known mineral deposits of this type are those of the Bergslagen region in Central 
Sweden, led by the famous Falun copper mine. In Finland the same metaBogenie zone is traced along 
the southern co ast, from Parainen in the western archipelago to Imatra at the Russian border. However, 
the deposits here are, as a rule, smaller in size, and only three of them have been large enough to meet 
the requirements of the 20th century - the oldest known Orijärvi and two deposits, Aijala and Metsä
monttu, discovered in the 1940s. Minor occurrences mined in the 18th and 19th centuries are countless in 
number both in the Kisko-Lohja area and also around Helsinki. The same zone includes also the largest 
mined deposits of crystalline limestone in Finland, as it was discussed in connection to Parainen above. 

At Orijärvi the ore is hosted partly by tremolite skarn, partly by a conspicuous rock consisting of mas
sive cordierite and anthophyllite. The main ore minerals include chalcopyrite, sphalerite and galena plus 
naturally worthless iron sulphides (pyrrhotite and pyrite). The ore is coarse-grained enough, and until 
the 1910s it was dressed simply by hand-picking. At that time copper was the overwhelmingly most 
important commodity. Zinc was recognized, but the extraction was too difficult. Later on modern dress
ing methods (shaking table and later flotation) were applied, old tailings were reprocessed and the final 
figures show this copper deposit to be predominantly of zinc type. The total output of the Orijärvi mine 
is estimated to have been about 1.3 million 1. 

The Orijärvi region has been subject to geological investigations for centuries . The entire geological 
world remembers its name from the classical work 'Petrology of the Orijärvi Region' by Pentti Eskola. 
In this publication Eskola for the first time postulated the paradigm of metamorphie facies, a fundamen
tal concept in the quantitative study of metamorphie rocks. 
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FISKARS 
Ironworks community since 1649 

--------- ----

1 

Fiskars is one of a group of ironworks established in the 17th century, during the Swedish reign, and is 
one that has flourished through the centuries. The trademark 'Fiskars' is still alive and the company is 
transacting extensive export. 

Fiskars was established at a time when the metal industry in Sweden - of wh ich Finland was apart -
reached its apogee. In fact, the 16th and 17th centuries represented the first industrial revolution. Water 
power was adopted as apower supply, blast furnaces were introduced in iron making and continuous 
smelting at high temperatures led to the invention of a new metal, cast iron. This was useful both in 
producing malleable iron and for casting artillery guns, where it superseded the valuable bronze. The 
world demand for iron grew explosively. And this was the situation in which Sweden stepped forth with 
her rich iron ores in Central Sweden, her numerous rapids in the rivers and her forests as a source of 
firewood and charcoal. In the early 17th century the Swedish metallurgical industry produced about a 
half of all iron in Europe plus more than two-thirds of all copper, and was ready to expand still further. 
However the energy sources became a limiting factor. Firewood resources in the Bergslagen mining dis
trict were especially exhausted. Thus, the Swedish metallurgical industry began building new facilities 
farther away, particularly in the coastal regions of Finland. 

Several ironworks were established in what is now the district of Pohja-Kisko in south-western Finland, 
not far from the old Lohja mining district. The location was almost ideal: numerous rapids in the passag
es between the lakes, abundant large virgin forests, ski lied labour from existing ironworks and a short 
distance from a natural harbour. All ironworks were operated by Swedish merchants. 

31 



Fiskars was established by Peter Thorwöste, a merchant of Dutch origin, who in 1649 obtained a licence 
for a factory consisting of ablast furnace and a wrought iron forge with a water-driven hammer. The 
license also included a monopoly for use of wood from a large forested estate. 

Labour was mainly hired locally; however, some specialists were recruited from abroad as weil. In par
ticular, there was a !ittle French-speaking community in the village of Antskog. These were Walloon 
blacksmiths, regarded as producers of the highest-qua!ity steel in Europe. 

As with all other ironworks in the region, Fiskars was estab!ished mainly for utilization of iron ore from 
Sweden. Local sources were, however, used as well to a smaller extent. An interesting detail was the use 
of mixtures of different types of ore: high-grade skarn ore from Sweden or from local mines was diluted 
by banded iron formation- type ore. This was very poor but very 'clean', since it contained pure quartz 
as gangue only and thus helped the problem of sulphur, which was always hampering the use of skarn 
ores. Quartz and limestone used as slag-producing mixes were mined locally. 

The main machinery (blast furnace for 
smelting cast iron, wrought iron forge and 
heavy hammer for making malleable iron 
or steel, smaller hammers in the manufac
ture workshop) remained almost un
changed until the 19th century. In fact , in 
the end of the 18th century the blast fur
nace at Fiskars was still regarded as one 
of the most modem kilns in the world. 

Most of the products - both the crude cast 
iron, bar iron and ready-made utensils -
were sold to Sweden or via Sweden, where 
the owners used to reside. 

When Finland went over to Russia in 1809 
and formed an autonomous state, contacts 
with Sweden decreased. However, the 
company did not die; its headquarters was 
moved to Finland and the village devel
oped as we see it today. 

Blast furnace at Fiskars in 1762. 
Archives of the Fiskars Company 

With the changing international situation in trade and technology (such as competition by steam- and 
coke-based ironworks in England), Fiskars changed its profile gradually to a manufacturing company. 
The assortment of products produced here included machinery (e.g. the first steam engine built in Fin
land in 1838) as well as kitchen utensils and coppersmith products. This production is still running, and 
Fiskars scissors are a world-famous product available in America, Europe and Asia. 

The trademark Fiskars became part of everyday life in Finland and found its way even into the Finnish 
folklore. "Dancing with the girls of this village, it's like operating a Fiskars nu mb er ten plough" was a 
saying originating from a speech in a popular movie from the 1940s. 'Fiskars No. 10' needed no expla
nations. 
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Excursion objects, day 1 : 

1 - Bronze Age cairn, Helsinki 

2 - Orbicular rock, Nuuksio, Espoo 

3 - Nuuksio National Park, Espoo 

4 - Migmatite gneiss, Nummenkylä 

5 - Salpausselkä end formation, 
Ojakkala 

Excursion objects, day 2: 

6 - Limestone quarry, Parainen 

7 - Tantalum pegmatite, Kemiö 

8 - Raadesuo peat bog, Kisko 

9 - Orijärvi copper mine, Kisko 

10 - Fiskars ironworks, Pohja 

Base map: © Maanmittaushallitus, Helsinki , Finland 
Permit No. 380/MYY/02 
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