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Th e lichen lift ed up its fragile cup,
And it was fi lled by rain, and in that drop
Th e vault of heaven sparkled, holding back the wind.
Th e lichen lift ed up its fragile cup,
A toast now, to the riches of the forest!

Freely after the poem The Cup Lichen [Pikarijäkälä] by Helvi 

Juvonen (1952). Juvonen herself toasted the riches of life.

Rock surfaces support a rich growth of moss and lichen, and the animal species 

there also diff er from ordinary forest ground. Madam’s pixie-cup among juniper haircap.
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A long, close, but open-
minded look at the forest

During the past few years, eff orts to safeguard the biodiversity of forest 
nature have taken a considerable qualitative leap in Finland. New ways 
of nature management in commercial forests are continuously being 
found. Forest certifi cation ensures that these means are mainstreamed 
as and when they are found eff ective.

Th is was not always the case. Up to the 1990s, Finnish debate on 
the protection of forests followed a pattern where some advocated 
more protection, others were against it, and ultimately a compromise in 
favour of more protection was reached. Aft er a while, the same round 
started again. With each round protection increased, while satisfaction 
with protection or the condition of forest nature did not.

Nevertheless, when Esko Joutsamo, long-term Secretary General 
of the Finnish Association for Nature Conservation, compared the 
situation at the end of the 1990s with the association’s forest programme 
of 1989, he was able to say that in ten years all of the programme had 
been realised. He was modest in his assessment: many things had been 
done that the association had not even demanded in 1989, the most 
extensive entity of these being forest certifi cation.

Despite this, the forest sector continued to be criticised for excessive 
loggings, though the volume of growing stock was continuously 
increasing. At the moment, there is more timber in Finnish forests 
than at any time within recorded history – that is, since the beginning 
of the 19th century.

Around the beginning of the 2000s, when pressure for more protection 
began to focus on Southern Finland, the forest sector understood that 
protection policy would have to be changed. Simply excluding forests 
from commercial use as the result of randomly emerging forest confl icts 
would only lead to ineff ective and inconsequential protection – and, 
if it was to continue for any length of time, this would cause the forest 
sector to dwindle. Th e forest sector realised that it would have to take 
charge of formulating its protection goals and of implementing them. 
It was this that led to the setting up of the Metso Forest Biodiversity 
Programme for Southern Finland at the start of the 2000s.
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Metso and many other measures have been benefi cial to forest 
nature. One evidence of this is that, between the assessments in 2000 
and 2010, the share of endangered forest species of the species studied 
did not increase at all. In other words, as shown by this indicator, the 
conservation status of forest species had stopped deteriorating even 
before 2010. At the same time the area of protected forests increased 
considerably, which has favoured this development. Th at things have 
continued in the same direction was shown by the latest assessment 
in 2019.

Nevertheless, even the forest sector itself does not regard the situation 
as satisfactory, and so new, creative means of protection are introduced 
continuously. Two of the most recent ones are creating and leaving 
artifi cial snags in forests during thinning and new ground preparation 
methods, foremost among them being mounding. 

Th is publication discusses the benefi ts that the management of 
commercial forests can bring to forest nature. Th e management eff orts 
are eff ective for two reasons: they bring rapid results and aff ect the major 
share of Finnish forests, which come under the term commercial forests.

Th ough not a research publication, this text is based on research. 
We are fortunate in having it authored by Seppo Vuokko, who holds a 
Master’s degree in botany and has published a number of specialist books. 
Th anks to his contacts, we were also able to illustrate the publication 
with photographs by Jorma Peiponen.

Almost all of the text is by Seppo Vuokko. Hannes Mäntyranta 
participated in editing the text. Th e manuscript was commented on 
by several experts, among them Professor (emeritus) Erkki Annila, 
researcher Harri Hänninen and Professor Anne Tolvanen. Th e graphic 
design and layout are by Jaana Rautio for Gravision.

Th is text takes you on to a journey into Finnish forestry with its 
numerous dimensions. Th e list of contents should not be taken as 
an exhaustive description of the text under each heading; rather, the 
headings serve as signposts to the next village you will reach – without 
actually defi ning what you will fi nd on getting there.

At the very least, you will fi nd a host of forest beings – endangered 
or not, big or small, colourful or drab, fast or slow, or even standing 
still – but quite defi nitely, all of equal worth.

Helsinki, 30 April 2019
Hannes Mäntyranta
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In Finland…

• Forestry is based on indigenous tree species alone. As a result, 

the majority of the forest species in the country are safe.

• Forestry emulates natural processes, and various valuable natural 

habitats are spared. These include habitats defi ned in the Forest 

Act: sites with exceptional features and decaying and hollow 

trees.

• The genetic diversity of forest tree species is good. Cloned 

seedlings are little used, and the share of trees from nurseries 

is small. Even in commercial forests, a minimum of four trees out 

of fi ve have sprung up from natural seeds.

• There is more timber in the forests than ever within recorded 

history – that is, since the beginning of the 19th century. During 

the past 70 years, the growing stock has become stouter and 

the forests have grown older. The share of broadleaved trees of 

the growing stock has increased, and the amount of decaying 

wood in Southern Finland has taken an upward turn.

• In practically all of the country, forest owners can carry on 

profi table forestry under world market conditions. When owners 

can derive an income from their forest, they will want to treat 

it well – which will also benefi t nature. Where forests bring no 

fi nancial benefi t to their owners, they are wasted and destroyed.

• The conservation status of forest species would be a good deal 

worse if, in connection with clearcuttings, forest owners did 

not voluntarily leave fi nancially valuable retention trees on the 

logging sites; after dying, these trees increase the amount of 

decaying wood in the forests.

• Nature management in commercial forests leads to eff ective and 

rapid results: the positive impact on biodiversity is generally seen 

immediately after nature management measures, and because 

these measures are in use in all commercial forests, covering 90 

percent of Finnish forests, they also have a widespread eff ect.



A plant leaf acts as a solar panel and chemistry lab. Solar energy is captured by chloroplasts and 

converted by the leaf into chemical energy; fi rst into sugar and then increasingly more complex 

compounds.
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Finland is a land of forests

Finland is one of the most widely forested countries in the world. 

Depending on which defi nition is used, two thirds or even three 

quarters of its land area is forested. Th e situation of forest protection, 

too, is good in an international comparison: nearly one fi ft h of the 

forests is under diff erent levels of protection, and the share of strictly 

protected forests excluded from all commercial activity is over one 

tenth of the total forest area.

A comparison conducted during the COST E4 action, covering all 

European countries, showed that over one half of the strictly protected 

forests in Western Europe are found in Finland. According to a report 

by the Humboldt University, Berlin, 2.9 percent of the land area of 

Finland consists of forests in a natural state. Th is is more than in any 

other country in Western Europe.

Nevertheless, our forestry is strongly criticised; it is claimed, 

among other things, that due to clearcuttings the state of forest nature 

has severely deteriorated, and that the clearcuttings cause extensive 

and indisputable harm. Th e harm caused by clearcuttings, however, is 

not indisputable, nor is forest nature indisputably suff ering. Opinions 

contrary to the criticism may also be argued for. Th ere are no scientifi c 

studies that would prove the truth of these claims as a whole.

Finland, in line with the other Nordic countries, has extensive 

everyman’s rights. Moving about in the wild and picking berries and 

mushrooms is allowed for everyone, regardless of who owns the forest. 

To some extent, this is the very thing leading to the severe criticism 

of forestry: when loggers ride rough-shod over the spot where you 

have always found the best mushrooms or berries, you feel the loss 

very personally, even when the land is not yours.

Timber production in Finland is based on indigenous tree species, 

which in itself guarantees the survival of most forest species. Finnish 

forestry emulates natural processes, and various nature values are 

spared. Th ese include habitats defi ned in the Forest Act: sites with 

exceptional features and decaying and hollow trees.
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Th e methods used in forest management are the result of 

compromise. To be sure, it would be possible to do more for nature 

in forests, yet it must be remembered that a forest is private property 

with the potential of generating income for the owner. In areas where 

trees bring no fi nancial benefi t to their owners, forests are wasted and 

destroyed. In that situation, it pays to convert forests into soy and 

African oil palm plantations. When the forest itself brings in money, 

it makes sense to treat it well – which will also benefi t nature.

Th at the situation is better than is generally thought is evidenced 

by the fact that in recent years, several species thought to be extinct, 

as well as species previously unknown to science, have been found 

in Finnish forests.

Categories of forestry land

In rural areas, forestry land includes all land not in construction or agricultural 

use. Forestry land also contains areas not classifi ed as forest: rocky outcrops, 

mires, shores, ponds and other small waterways.

In Finland, forestry land is divided into three categories:

• Productive forest land with a minimum annual increment of 

1 cubic metre of stemwood per hectare

• Poorly productive scrub land with an annual increment of 0.1 to 

1 cubic metres per hectare

• Unproductive waste land with an annual increment of less than 

0.1 cubic metres

The area of forestry land in Finland is over 26 million hectares. Of that, 

the area of forest land is above 20, of scrub land about 2.5 and of waste 

land about 3.5 million hectares.

Diff erences between the defi nitions of forest and land categories make 

international comparisons diffi  cult. For example, the widely used defi nition 

of forests by the Food and Agriculture Organization of the United Nations 

is based on canopy cover. Compared with the defi nitions used in Finland, 

the FAO defi nition of forest would include the forest land and about half 

of the scrub land in Finland.
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Th e total area of forestry land in Finland is 26 million hectares. 

Of that, private individuals and families own more than half, or 53 

percent. Th e state owns 35 percent, forestry companies 7 percent 

and others – mainly local authorities, church parishes and other 

organisations – 5 percent.

Th e lands owned by the state are mostly situated in northern and 

eastern Finland. Of the state-owned forests, 45 percent or 4.1 million 

hectares are under protection. In southern Finland, safeguarding 

forest biodiversity depends to a great extent on the actions of private 

family forest owners.

Green plants nourish the rest of nature with the solar energy they capture and bind. 

Insects have eaten the soft lamina of the goat willow leaf, leaving the hard veins.
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Forests are diff erent in 
diff erent parts of the world

Left  to itself, most of Earth’s land area would be forested – only the 

most arid and coldest regions have always been bare of forest. Where 

the annual rainfall in warm regions is below 300 millimetres, they 

consist of treeless steppes or deserts. Th ere may be trees and even 

forests in these areas as well, such as along rivers and in places where 

the groundwater is close to the surface, as in desert oases.

Low temperatures aff ect the survival of trees in the northern parts 

of Europe, Asia and North America, at the southernmost tip of South 

America and in mountainous areas. Trees require a growth period of 

two months at least, so that the annual shoots have time to become 

woody enough to withstand winter temperatures.

On the basis of national forest inventories, the estimated number 

of trees in Finland is 78 thousand million. Similarly, the total number 

of trees on Earth has been estimated at 3.04 million million, that is, 

3,040,000,000,000. Before humans interfered with forests using axes 

and fi re, there were about six million million trees on Earth – twice 

as many as today.

Tropical rain forests contain 26 percent, and boreal coniferous 

forests 24 percent of the trees – which make one half of the trees 

in the world. In terms of their area, tropical rain forests and boreal 

coniferous forests are just as important: the total area of the world’s 

forests is about 40 million square kilometres, out of which tropical 

rain forests cover about 17 and boreal coniferous forests about 14 

million square kilometres.

Diff erent climatic conditions cause forests to be diff erent. Where 

winters are long, cold and snowy, coniferous forests dominate. Th e 

northern coniferous forest zone, also called the boreal zone or the taiga, 

forms an almost unbroken belt across the northern parts of Eurasia 

and North America. North of it lies the treeless tundra.
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In temperate regions, with year-round rainfall, the dominant species 

are trees which drop their leaves in the autumn – oaks, beeches, ashes, 

lindens and elms. In contrast to the coniferous zone, this deciduous 

zone is not continuous: arid regions split it into separate parts in 

Europe, the Caucasus, East Asia and North America.

Where summers are dry and winters rainy, the forests are dominated 

by sclerophyllous (evergreen) trees. In Europe, this zone also includes 

the Mediterranean, which is why it is also called the Mediterranean 

vegetation zone. Similar forests are found in East Asia, North America 

and, in the southern hemisphere, in Africa, Australia and South America. 

In Europe and Asia, only vestiges of these forests are still found.

At or around the tropics there are extensive deserts on all continents. 

To the south of these deserts in the northern hemisphere, the fi rst 

zone consists of dry tropical forests and savannah. Around the 

equator, tropical rain forest dominates. In the southern hemisphere 

the same zones are repeated in inverted order, but they are not as 

clearly delineated, because mountain ranges and local wind conditions 

either bring in humidity from the sea or cause coastal areas to be dry.

Logging methods are also diff erent in diff erent types of forests. 

On the global scale, clearcutting is primarily used in plantation 

forestry. Eucalyptus, acacia and Sitka spruce plantations are clearcut 

as soon as the trees have reached a suffi  cient size. Th e plantations are 

regenerated either from root sprouts or by planting. One of the reasons 

why clearcutting is disapproved of in Finland is that it is equated with 

plantation forestry, though with little justifi cation.

Finnish forestry has been characterised with the English-language 

terms seminatural or natural-like forestry. Th ey are an apt illustration 

of the essential features of Finnish forestry: the tree species utilised 

are indigenous, and the forestry methods emulate natural processes.

Th e natural regeneration of boreal coniferous forests occurs mainly 

through destruction – caused by either storms or fi res. A mature boreal 

forest is dense and little light reaches the ground, so that the seedlings 

of most species have no possibility of thriving. Clearcutting emulates 

a natural destruction, which gives space for a new tree generation on 

the forest fl oor.
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Broadleaved forests are less sensitive to fi res. Especially in spring 

and autumn, enough light reaches the fl oor of a broadleaved forest. 

Th anks to this, the forest is able to regenerate in openings left  by single 

dead trees. Th is is why broadleaved forests need not be regenerated 

by clearcutting; a moderate thinning is suffi  cient for new tree stands 

to develop.

In tropical rain forests, clearcutting can actually be disastrous: 

most of the nutrients in the forest are stored in the vegetation, and the 

humus layer is very thin. Forest growth is based on rapid decomposing 

activity and nutrient circulation. When such forest is logged or burns 

down, the risk is that loose soil will be carried away by rain and erosion.

Tropical forests decrease, while forests 

in more industrialised countries increase

Humans have taken over forests for agriculture and grazing as well as 

construction. During the past two centuries, forest area has decreased 

by a third. Compared with the pre-agricultural era of 10,000 years ago, 

forest area has been nearly halved.

According to the Food and Agriculture Organization of the United 

Nations, however, the situation is changing. Th e forested area in 

wealthy countries is increasing, while decreasing in poor countries. Th e 

commercial world is a single entity which pays little attention to state 

boundaries. When the use of forests is curbed in wealthy countries, 

timber will be bought elsewhere, oft en also at a cheaper price.

Unfortunately, much of the increase of the world’s forest area is 

based on non-indigenous species, such as Australian eucalyptus and 

acacia and American pine species. Planting non-indigenous tree species 

does, of course, serve to bind carbon dioxide and helps combat global 

warming, but it degrades original biodiversity. In many countries, 

people living in rural areas have started aff orestation projects with the 

primary aim of ensuring access to fi rewood and preventing erosion. 

Th ese projects, generally managed by women, use local tree species 

and seedlings.
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Th e greatest threat to forests is not caused by the industrial 

demand for timber. When forests are harvested for industrial use, they 

are generally also regenerated. In contrast, when forest is converted 

to agricultural or construction use, forest nature is completely and 

irrevocably destroyed.

It is true that the forest area in Europe is growing, but nevertheless, 

Europeans are the worst off enders as regards the destruction of tropical 

forests – bested only by the Chinese. When more and more soy, rice, 

palm oil and steaks are imported into wealthy countries, the land 

needed to produce them is cleared of tropical forests in South-east 

Asia and South America.

Plants defend themselves from being eaten by secreting poisonous, bad-tasting 

or otherwise harmful substances. The abundant resin of pine buds is a defence 

against both animals and drought.
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Finnish forests are under 
continuous change

To a great extent, it is the history of our natural environment that 

explains why Finland and the Nordic countries have become the great 

powers of forestry.

Finland’s bedrock is truly ancient, for the most part 1,800–2,600 

million years old. Th e history of organic nature, in contrast, is very 

short in the Nordic countries. As late as 20,000 years ago, all of Finland 

was covered by a continental ice layer with a thickness of several 

kilometres. As the ice melted 13,000–10,000 years ago, life returned 

to Finland from the east and the south-east, from areas that had been 

bare of ice throughout the ice Age.

Th e kilometres-thick continental ice depressed and deformed 

the bedrock. With the melting of ice, Earth’s crust began a rebound, a 

process that still continues. As the ice started to melt, most of present-

day southern Finland remained submerged under a succession of 

ancient seas and lakes. Th e dunes, boulder fi elds and shelves on the 

ancient shores of what is now the Baltic Sea are visible today at the 

height of 200 metres on the hillsides of south-west Lapland and at 

about 100 metres on the slopes of the Salpausselkä ridge system in 

the south-east.

Th e ice Age – the moving continental ice mass, the events during 

its melting and the rebound – has had a considerable impact on both 

landscape and the conditions for forestry. Th e continental ice mass 

scraped down the bedrock and mixed the debris, consisting of diff erent 

types of rock, into homogeneous till. Rivers running underneath the 

glacier and in its crevasses heaped sand and gravel into eskers. Where 

a subglacial river fl owed out into a lake or a sea, an extensive, sandy 

delta was formed. Th e fi nest matter transported by the rivers – clay 

and silt – settled on the bottom of lakes and seas.
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Th e moving ice mass levelled the terrain and also created the 

systems of shallow lakes connected by rivers.

As land areas were freed of ice, they fi rst became covered by patches 

of vegetation, combining characteristics of both tundra and steppe. 

Th e phase of open ground was, however, short, since the climate was 

warm and trees rapidly colonised the land emerging from under the 

ice. In the warm climate, hardwood trees, common hazel and black 

alder spread much farther inland than they are found today. In the 

driest areas, pine grew among the broadleaves, but spruce was scarce.

About 6,000 years ago, as the climate grew cooler, paludifi cation 

increased and spruce became more abundant. Spruce only reached 

the Åland islands around the beginning of the Common Era. Since 

then, in fact, the greatest changes to forest nature and landscape have 

been due to human activity. Th e fi rst few attempts at agriculture may 

have started as early as 6,000 years ago, but it only became a signifi cant 

form of land use during the past two millennia. Hardwood trees lost 

ground due to the proliferation of spruce and paludifi cation, but just 

as importantly, to human activity.

Today, the eskers and ancient river deltas are covered by xeric pine 

forests. Mesic till is favoured by spruce. Th e clay and silt sediments, 

originally under water, have either turned into mires or been taken 

into agricultural use, or carry herb-rich forests.

Th anks to the many waterways, wood-processing industry could 

be located close to the timber resources, and timber could be fl oated 

downriver to the mills. Th e fl at terrain also made the construction of 

road and rail networks relatively easy.

Th e ice Age aff ected the conditions of Finnish forestry in another 

way, too. Th e past two million years have seen several ice Ages, 

causing the extinction of a number of tree species in Europe, including 

magnolia, redwoods, hemlocks and thujas. Owing to this weeding out, 

the number of tree species here is quite limited.

Since the topography has relatively little variation, the soil is 

homogeneous and there are few tree species, the conditions for 

plan-based and fi nancially viable forestry are good. We only have to 

compare this with forestry and harvesting at the other extremity of 
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forest nature, in the Amazonian rain forest, where a single hectare may 

boast over a hundred diff erent tree species. It is not by accident that 

Finland and the Nordic countries have become the great powers of 

forestry.

Th ere are about 30 tree species in Finland, about ten of which are 

commonly found in most parts of the country. Th e only ones with 

fi nancial signifi cance are Scots pine, spruce, silver birch, downy birch 

and aspen, but the others are also valuable for biodiversity.

In many countries, especially those located in more temperate 

zones than Finland, the production of timber is based on imported tree 

species. In Finland and at least so far, forestry is based on indigenous 

species, and as long as this is the case, the majority of the species living 

in forests are safe. Th e only imported tree species with any silvicultural 

importance is larch. Its natural distribution area is close enough to 

Finland that its accompanying species are also found here. With the 

warming of the climate, spruce stands in southern Finland may be 

replaced with the American Douglas fi r. Its ecology and accompanying 

species are very similar to those of spruce, and cultivating it to a 

moderate extent would not be likely to cause problems.

Soil nutrient levels determine type of forest

Th e main biotopes of natural Finland are forests, mires, shores, waters 

and fells. Th ere is no actual tundra in Finland. Even in the northern 

parts, only the tops of the highest fells are treeless, and even in the 

farthest north, pine stands grow in the river valleys. With the exception 

of the easternmost fells, Betula pubescens subsp. Czerepanovii, a shrub-

like subspecies of downy birch, is found at the forest line.

Even above the forest line, the dominant species are dwarf shrubs 

also plentiful in other parts of Finland: bilberry, lingonberry, bog 

bilberry, crowberry and dwarf birch, though interspersed with a 

varying number of Arctic species. It is only on the highest fells in the 

western ’arm’ of Finland that forest species give way to true Arctic 

species.
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Elk and other large mammals are the ones mostly talked about, but the true infl uencers in the forest 

are small invertebrates, fungi and bacteria. The diff erent insects alone eat a great deal more forest 

plants than elk do.

Tree roots take up water and nutrients from the soil, but to succeed they need the partnership of 

fungi. Fungus mycelium increases the reach of the roots by about a thousand times. The tree repays  

the water and nutrients with sugars and other organic compounds. Pine mycorrhiza; the mycelium is 

too fi ne to be visible in the photo.
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For long, forest typology in Finland was based on the forest type 

concept created by A.K. Cajander over a century ago. He classifi ed the 

growth sites according to the vegetation on the forest fl oor, rather than 

to the dominant tree species. In a bilberry-type forest, for example, 

the dominant tree could be spruce, Scots pine or birch, but the species 

of dwarf shrubs and mosses would be the same.

All forests receive nutrients through airborne nutrition fallout, 

which contains about 3 kilograms of nitrogen per hectare per year. In 

areas that underwent several cycles of the slash-and-burn agriculture 

of earlier times, nutrients were leached away and the soil became less 

fertile: the stands emerging on former slash-and-burn fi elds were less 

vigorous than those found there before agricultural activity. As slash-

and-burn agriculture was given up at the start of the 20th century, 

forests began to gain more vitality.

Agricultural fi elds cleared in earlier times on herb-rich sites 

are also oft en overtaken by forest, as villages are depopulated and 

agriculture is discontinued.

Th ere is a strong interaction between vegetation and soil: the litter 

from coniferous trees is acidic and decomposes slowly, which also 

makes the soil acidic. In contrast, the litter from broadleaved trees 

decomposes rapidly, its nutrients are quickly taken up by vegetation, 

and the soil maintains a good nutrient level. Th us, the species of trees 

on a site aff ect the other plant species found there and, in the long 

term, also the nutrient balance of the site and thus the forest type.

Peaty mires act as carbon storage

Mires are areas where the water content of the soil prevents or slows 

down the microbial decomposing activity, so that dead plant residue 

forms an ever-increasing layer of peat. Th e paludifi cation of forest 

land usually begins with the appearance of common haircap moss 

and sphagnum mosses. Sphagnum mosses have the unique ability 

of retaining a weight of water many times greater than the weight of 

the moss itself.
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Forestry is also carried on on mires. In Finnish terminology, 

mires with pine stands are called pine bogs, while mires with other 

tree species are called spruce mires. In most cases, the dominant tree 

in a spruce mire is spruce or downy birch, but in areas with springs, 

where the groundwater is in motion, the dominant tree may be black 

alder, or even ash in southern Finland.

During the 1970s frenzy for draining mires many mistakes were 

made. Draining was oft en done on pine bogs and open bogs with 

far too poor soils, where the nutrient resources were not abundant 

enough for trees to grow. Even more detrimentally to biodiversity, 

spring-fed mires and spruce mires with springs were drained. As 

groundwater levels dropped and hydrology altered, plants that had 

lived for thousands of years near a spring-fed mire disappeared, as 

did the crustaceans and insects that had lived in or near a spring since 

the end of the ice Age.

Th ere are specifi c guidelines for the logging of tree stands on 

mires. Continuous-cover silviculture is oft en appropriate for them, 

as it prevents sudden changes in hydrology and the need for large-

scale regeneration with uncertain results. With continuous cover, the 

growth of sphagnum moss slows down and there is less need for new 

drainage. Even from a purely fi nancial viewpoint it is oft en best to 

leave mires in their natural state.

What is biodiversity?

Biodiversity consists of three levels: it refers to an abundance of diff erent 

habitats – in the case of forests this means herb-rich forests, heath 

forests, outcrops of rock, waterways and mires – and an abundance 

of species, as well as to intra-species variation or genetic diversity.

Th e fi rst two concepts are hopefully self-explanatory, whereas the 

third one may need some clarifi cation. Th e more diverse and rich the 

genetic material (genome) of a species is, the better it will be able to 

adapt to environmental changes, such as global warming. Genetic 

diversity is safeguarded by maintaining a large number of individuals. 
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If the number of individuals becomes very small, inbreeding will 

increase and genetic variation will decrease.

Safeguarding genetic variation is equally important for agricultural 

plants, production animals and species living in the wild.

Th e diversity of forest nature is aff ected by topography, soil, the 

mix of tree species and their age structure, water conditions and, 

naturally, the climate as the background of it all. However, the basic 

factors aff ecting biodiversity lie much deeper: in the competition 

between species, co-operation and use of nutrients, the adaptation of 

species as predators, plant eaters, parasites and diseases, and in the 

evolutionary race, in which each species must continuously evolve in 

order to maintain its current status at least.

Each species has its individual environmental requirements and 

its individual ecology. Th e environment and the entity of ecological 

factors in which a species can thrive is called its ecological niche. 

Ecological niches are diff erent in quality and size. Large animals and 

plants, such as elk, bear and forest trees, have a fairly relaxed set of 

environmental demands. Th ey can therefore be met throughout the 

country in many diff erent environments.

For small organisms, the ecological niche may be quite narrow. 

To name some examples, the Eriophyes laevis mite only lives on the 

leaves of alder, the Galeatus spinifrons bug only on the mountain 

everlasting growing on hot, sunny sites, and the Haploporus odorus 

fungus only on aged goat willows.

Species with similar environmental requirements thrive on similar 

sites, but they also compete with each other for space. Competition 

with other species reduces the actual survival potential of each species. 

Pine, for example, could also thrive on rich soils, but competition 

with species that grow more rapidly constrains its success on 

favourable sites. Heather could easily grow on moist and rich soils, 

but other species that grow more rapidly will overshadow and choke 

it.

Th e diversity of species is to a great extent due to the abundance 

of diff erent micro-environments: vegetation is diff erent on rock 

surfaces, on the ground and on trees; diff erent tree species have their 
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own accompanying species; species living on dry, high ground are 

diff erent from those living in moist dells; shorelines, small waterways 

and mires all add to the spectrum of species.

Th e characteristics of habitats may be stable or variable. Stable 

characteristics include topography, soil quality and normally also 

hydrology and groundwater level. Th e composition and characteristics 

of the tree stock, in contrast, change over time, and these changes aff ect 

the amount of light reaching the ground and the site microclimate. 

Inside a forest, the mean temperature is a couple of degrees 

higher than on open ground, the conditions are stable, there is no 

discernible wind, the changes of temperature and humidity are slow. 

If the trees are destroyed, the conditions immediately become more 

extreme.

Article 10 in the Finnish Forest Act defi nes the habitats of special 

importance in commercial forests which must be safeguarded. Without 

expressly stating it, the act thus advocates the idea that forest habitats 

are stable and unchanging and that they must be maintained as they 

were at a given point in time. However, this is not possible, even 

without human interference. Trees will grow for a time and then die, 

the mix of tree species will change, and this will change the access to 

light, the quality of litter and the composition of species.

Each tree species has its own 

accompanying species

Th e signifi cance of aspen, goat willow and hardwood species for 

biodiversity is oft en particularly emphasised, yet each and every 

tree species is valuable in this respect. Each tree species has its own 

accompanying species, which favour a particular tree or are actually 

dependent on it. Th e prominence of aspen, goat willow and the 

hardwood species in public debate is due to the fact that there are or 

have been few of them in forests.

Th e accompanying species of each tree species fall into several 

groups. Species harmful and sometimes even dangerous for the tree 
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are those that feed on its leaves, burrow in its living trunk and feed 

on its roots. Th e indispensable ones include mycorrhizal fungi and 

species that transport pollen, seeds and fruit.

Useful species are predators lurking in the canopy, on the trunk 

and in the soil, that prey on animals feeding on the tree. Harmless 

epiphytes include lichens, algae and mosses that live on the surface 

of the trunk but take their nutrients from rainwater.

Th e species of a tree is important even aft er it has died: saprophytic 

fungi and animals living in decaying wood are just as picky about their 

food as those feeding on the living tree: only a particular species will do.

Hardwood trees are important for the maintenance of biodiversity 

because there are so few of them. Felling a stand of spruce or pine has 

little impact on biodiversity, but felling a hardwood stand – sometimes 

even a single elm – may cause the extinction of many species in the 

vicinity.

In fact, it is not the number of accompanying species of aspen, 

goat willow and hardwood species that makes them important for 

increasing biodiversity. Th e point is that their followers are of diff erent 

species than those of the dominant trees. Each tree species brings 

its own ingredients to forest nature. Th e same goes for the species 

of herbaceous plants and shrubs: the more diverse the vegetation 

on the forest fl oor, the more diverse the mix of species found 

there.

Th e proportions between the diff erent tree species in Finnish 

forests have not changed greatly since the 1920s. Pollen preserved at 

the bottom of lakes and in mires shows that the abundance of Scots 

pine, spruce and birches has not varied essentially during the past 

four millennia: they have been the dominant species throughout. In 

contrast, the share of hardwood species has decreased, which may 

partly be due to the cooling of the climate, but to a much greater extent 

is due to human activity: they have decreased owing to the clearing of 

forest for agriculture and, later, also to the selective use of hardwood 

timber.
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Equilibrium in nature is an illusion

Numerous observations on the fl uctuation in animal and plant 

populations show that an ideal equilibrium does not exist in nature; it is 

under constant change. Each species has its own conditions of survival 

and success. In particular, the fl uctuation in many insect populations 

is typically chaotic. Th e excessive growth of a population is followed 

by the proliferation of predators, parasites and diseases, which will 

cause the population to collapse and dwindle in size, sometimes for 

decades. Th e populations of diff erent species develop and collapse 

each at their own pace.

Th e concept of extinction debt means that a species does not 

necessarily vanish as soon as its habitats deteriorate or grow too 

scarce or as its population dwindles to an unsustainable size. It 

may even continue to reproduce, but because of poor conditions or 

inbreeding, mortality starts to exceed nativity, the population decreases 

and ultimately becomes extinct, perhaps several decades aft er the 

environmental change causing its decrease.

When habitats are split into non-contiguous fragments, the total 

number of individuals in the separate populations may actually be quite 

high, but reproduction will weaken and the sub-populations in the 

isolated fragments will die out one aft er the other. Th e late Academy 

Professor Ilkka Hanski estimated that the extinction debt in Finnish 

forests can be as high as 2,000 species, which is twice as many as the 

number of forest species on the Red List.

A forest is never a homogeneous habitat, but actually a varying 

mosaic in which sites suitable for any given species are only found 

in patches. As an example, the risk of destruction of species in old 

forests cannot be directly calculated from the share of such forests of 

the total forest area. Not even old-forest species is a homogeneous 

group in which all species have similar habitat requirements; each 

species has adapted to particular conditions that cannot be found in 

every old forest.

Can we, in fact, fi nd species whose drastic decline is due specifi cally 

to modern forestry?
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The small animals in the soil – lumbricids and other earthworms, mites, springtails and insects – 

speed up nutrient circulation by feeding on litter. They normally stay invisible, but here, a springtail 

has climbed on top of the two-millimetre fruit of a chickweed-wintergreen.
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Th e numbers of decaying and hollow trees and snags were at their 

lowest during the period of selection-cutting forestry before World 

War 2, when the primary goal in harvesting was to log all large trees. 

Since the 1950s the dominant method has been periodic silviculture, 

under which deadwood and large trees have increased in the forests, 

though they continue to be too scarce to support demanding species. 

Th is means that the eventual extinction debt of such species was caused 

before the advent of modern forestry.

Th e golden era of fi re-dependent species came to an end with the 

disappearance of slash-and-burn farming even before WW2. Since 

then, fi re prevention has become so eff ective that forest fi res have 

become rare and, above all, the areas aff ected by fi res have diminished 

signifi cantly.

Decaying wood teems with life

In the food chains in forests, trees are a crucial link. Th e parts of living 

trees that animals primarily feed on are the leaves and the fi nest roots. 

Actual wood and bark are poor in nutrients and diffi  cult to digest. 

Th e walls of wood cells consist of cellulose, hemicellulose and lignin, 

the latter being particularly diffi  cult to decompose. In addition, bark 

contains a cork-like substance called suberin, another long-chain 

compound diffi  cult to decompose.

It was only some three hundred million years ago that fungi 

developed enzymes capable of decomposing lignin. Before that, 

the trunks of dead trees were left  on the ground almost unchanged, 

until destroyed by fi re or covered by litter and soil. In the course of 

millions of years, trees buried underground were converted into coal. 

When fungi began to decompose lignin, the amount of wood ending 

up underground decreased, as did the formation of coal. Vegetable 

matter that had sunk into anaerobic mud saturated by water was – 

and continues to be – inaccessible to fungi. Such peat layers could 

still turn into coal. Lignite (brown coal) is actually a peat layer not 

yet fully converted into coal.
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Over hundreds of millions of years, a very varied group of organisms 

capable of decomposing dead wood has evolved, numbering about one 

quarter of all forest species. Called saprophytes, each of these species 

has unique requirements as to its habitat. Th ere are diff erent species 

for diff erent trees, diff erent stages of decay or diff erent parts of the 

trunk. Some feed on the actual trunk, others on the branches; some 

only live in standing trees, others in fallen ones; some in trees that 

have died recently, others in trunks that are quite soft  and crumbly.

Saprophytes take care of the circulation of nutrients. Th is is why 

there must be deadwood even in a healthy forest. Th e decomposition 

of wood into water, carbon dioxide and mineral nutrients is a long 

chain of events consisting of many stages. Th in branches and roots take 

only a few years to decompose, while the decaying of stout trunks and 

large stumps takes decades, and in some cases even several hundred 

years.

Th e actual work of decomposition is managed by fungi and 

bacteria. Species thriving on decaying wood also essentially include 

insects that feed on either wood decayed by fungi or on their fruit 

bodies or spores. While wood wasps, jewel beetles, longhorn beetles 

and many other insects do devour the wood, it is in fact digested by 

the micro-organisms in their gut, for whom the host insect provides 

a working environment with a stable humidity and a supply of fi ne-

ground wood. Th e host satisfi es its own need for protein by digesting 

the gut microbes.

Diff erent tree species and parts of trees support diff erent groups of 

species. Chaga mushroom, birch polypore and tinder fungus only live 

on birch, whereas Porodaedalea pini lives on old pines, Climacocystis 

borealis on spruce and Fomitiporia punctata on goat willow and dark-

leaved willow.

As a tree decays, the species living on it change several times 

over. Th e species living on decaying wood include not only the fungi 

causing the decay, but also animals feeding on fungi and bacteria – 

mites, insects, protozoa, mucetozoa – as well as predators and parasites 

preying on these. Before its fi nal disintegration, one tree trunk may 

support hundreds of diff erent living organisms.
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Endangered fungi, for example, are found by looking for their visible 

parts, or fruit bodies. However, this is not suffi  cient for acquiring a true 

picture of even the number of fungus species. Some fruit bodies are very 

short-lived and small, and some saprophytic fungi do not necessarily 

form visible fruit bodies at all. Th e abundance of saprophytic fungi – 

which may include dozens of species simultaneously in one trunk – 

can only be determined by modern DNA analysis.

Some fungi, such as Armillaria borealis, willow bracket, red belt 

conk and tinder fungus, begin their lives as tree parasites, and continue 

by decomposing the dead tree. Th ey may continue to live in the dead 

tree for several years before being ousted by other species.

In trees recently dead, the best nutrition is found in the cambium 

layer. Th is is particularly sought aft er by bark beetles, such as the 

European spruce bark beetle and Pityogenes chalcographus. Aft er 

them, the dead tree becomes the food of choice for longhorn beetles, 

jewel beetles, wood wasps and many others.

Decay continuum is a concept describing a situation where 

species living on decaying wood have continuous access to wood at 

an appropriate stage of decay. Th e amount of decaying wood is also 

important. In commercial forests, the amount of decaying wood is only 

a few cubic metres per hectare, while in natural forests, it may be over 

a hundred cubic metres. Not even the species feeding on dead birch, 

pine or spruce can fi nd suffi  cient amounts of deadwood in commercial 

forests. Th ere is a particular shortage of stout trunks already grown 

somewhat soft . Th e thin stems felled when clearing young stands or 

the branches and canopies left  over aft er felling are not enough to 

safeguard the diversity of species living on decaying wood.

Before the advent of forestry machines, very little decaying wood 

was left  in the forest, for at that time farmers inspected their forests every 

year and gathered dead and diseased trees and ’useless trees’ with little 

fi nancial value for fi rewood. As logging was mechanised and selection 

cutting was discontinued in favour of thinnings and clearcuttings 

on sites with clearly defi ned boundaries, owners began to visit their 

forests less frequently and the amount of decaying wood began to increase. 

At the same time, aspen, rowan and goat willow began to increase.
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About a centimetre in length, fl at bugs are a group of bugs with a particularly fl attened body, adapted 

to life underneath the bark. Many of them specialise in stout trunks or partially burned wood. One of 

the most common is Aradus betulae, some of which have congregated on a tinder fungus.

The cambium under the tree bark is the most nutritious and easily digested part of the trunk, and 

most of it is devoured during the fi rst summer after a tree has died. Honey fungus mycelium and 

the pupal cell of a ribbed pine borer on a pine trunk.
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One site – one stand or a bend in a brook – cannot guarantee a safe 

haven for any species from here to eternity. Th e trees hosting lichen 

will die, the shade conditions in the forest will alter. Trees, which form 

the framework for forest species, live their allotted years and then die. 

Dead trees decay. One tree will only provide a habitat for any given 

species for a limited period. Th e goat willow hosting a Haploporus 

odorus polypore will live a few decades at most.

Continuity – including decay continuum – must be examined 

in terms of larger areas: when the current site of a species becomes 

inappropriate, it must be able to fi nd a new, appropriate habitat nearby. 

Diff erent species have diff erent capabilities of spreading. Birds and 

insects, being able to fl y, can look for a new site as and when the 

previous one becomes impossible. In the normal course of events, 

some of their off spring will leave to look for a new habitat even while 

the old one is still useful. An eff ective means of spreading is part of 

the survival strategy of a species.

Species not capable of fl ying must also have means of moving 

to another site. A species with no such means would have become 

extinct ages ago.

Th e fungi that parasitize on living trees mainly spread with the 

wind. Th ey produce as many as thousands of millions of spores, which 

may infect a new host. If one fruit body of an artist’s conk or red belt 

conk must produce hundreds of thousands of millions of spores in 

order for the species to survive, then what about a fungus much more 

choosy about its site, whose tiny fruit body grows underneath a fallen 

trunk, half hidden by moss – how can it survive at all? For fungi that 

have become adapted to a specifi c kind of decaying wood, the only 

possibility is to use the help of insects living in the same type of habitat.

Forest fi res have fans, too

Th e frequency of forest fi res has varied depending on the structure of 

the forests and the variation in climate humidity. In natural conditions, 

however, the intervals between fi res have generally been hundreds of 
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years, though during the era of slash-and-burn farming the interval 

shortened to a few decades. At times, fi re escaped from the area being 

cleared to the nearby forests, but since all forests were fairly young 

and did not contain plenty of fl ammable matter, fi res did not normally 

destroy very large areas.

In natural forests fi res were less frequent, but were more extensive 

and fi erce. Even dry heaths had acquired a dense undergrowth of 

spruce. Th is caused the fi re to spread via the canopies, burning all 

coniferous trees. Natural fi res appear to have occurred mostly during 

exceptionally dry summers.

In former times, wildfi res were extensive: they were spotted too 

late and there was no fi refi ghting equipment. In the 19th century, the 

average size of wildfi re sites in Finland was considerably more than 

a square kilometre – over a hundred hectares – whereas in 2016, the 

average fi re site was only 0.3 hectares in size. Today, forest fi res are 

normally extinguished very rapidly.

Th e most recent truly major forest fi re in Finland raged in Salla, 

in the north of Finland near the Finnish-Soviet border, in June 1980, 

probably caused by a lightning. On the Finnish side, 500 people worked 

to put out the fi re, while on the Soviet Union side the fi re was left  

to rage more or less undisturbed. In Finland 200 square kilometres 

of forest burned; across the border about 1,000 square kilometres 

were destroyed. On the Finnish side, stouter trees were subsequently 

removed from the site. About one thousand people were employed 

on this massive, soot-laden logging site. Roads were built across the 

site, and tractors and chain saws were by then available for the work. 

About 300,000 cubic metres of timber were harvested.

In 1992, 140 hectares of forest burned down in Lieksa, eastern 

Finland. In the 19th century a fi re of this size would not have been 

considered extraordinary. Th e site was not harvested, and an extensive 

biological follow-up study was started on it.

A fi erce fi re broke out in June 1997 in Tammela, south-west 

Finland. Driven by a strong wind, the fi re spread rapidly through the 

canopies, and even people – both fi refi ghters and local inhabitants 

– were in danger, and some of the inhabitants had to be evacuated. 
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Th e fi re destroyed 250 hectares of forest and one family home. It also 

spread across the boundary of the Torronsuo national park. On the 

park side the burned-down forest was not harvested.

Extensive fi res do not destroy everything: within the fi re site 

there are patches where trees are only partially burned, as well as 

completely untouched areas, such as islands, tree stands on a stretch 

of water, and clumps of trees surrounded by mire. At times the fi re 

spreads through the canopies, burning coniferous trees, but allowing 

broadleaved trees – which can produce root sprouts – to survive; at 

other times it spreads on the ground, killing tree seedlings, the shrub 

layer and spruces, but leaving old pines and silver birches alive. In the 

least aff ected areas the fi rst green shoots come up in just a couple of 

weeks from rhizomes and roots protected by soil.

Th e untouched patches are important as refuges of old-forest 

species. It is also from them that more common forest species can 

re-colonise the wasted areas.

Fires create space for many species favouring hot and sunny sites and 

for fungi and insects requiring burnt wood. One of the vascular plants 

benefi ting from fi res is the hardy geranium. Th e spring pasquefl ower 

is fairly resistant to fi res and benefi ts from both a better availability 

of nutrients and more light. Th e false darkling beetle and black fi re 

beetle can detect a forest fi re or a campfi re from a distance of several 

dozen kilometres, and can arrive while the ground is still smoking. 

Several pitch-black species of fl at bugs live in partially burned wood, 

feeding on mycelium.

Open-ground and forest species 

meet at forest margins

Th e forest margin hosts a wide variety of species. At the boundary 

between two diff erent habitats, diversity is oft en at its greatest, because 

species typical of both habitats can thrive there. Th e zone between open 

ground and forest has plenty of light, warmth and shelter, especially 

when the forest lies to the north or east of it.
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Naturally, the soil type has a considerable eff ect on the mix of 

species present, but in general, sites like this are particularly attractive 

to butterfl ies, fl owering plants and Anthophila insects. As regards forest 

fl ora, these sites exhibit a particular abundance of wood cranesbill on 

mesic soils, and of mountain everlasting, cat’s ear and strawberry on 

more arid soils.

Th e eff ect of the margin also reaches inside the forest. Several 

forest birds nest in the forest, but come out to open ground to feed; 

they include thrushes and the common wood pigeon. Th e larvae of 

certain species of longhorn beetles live in decaying wood, while the 

adults feed on fl owering plants on open ground.

Nevertheless, the margin eff ect has been considered detrimental to 

forest species, and it has been thought that the capercaillie, for example, 

avoids margins. Th is is likely to hold true for male capercaillies, but 

females oft en build their nests on open ground, such as a logging site, 

and they then lead their young to look for food in meadows on sunny 

slopes. Th e margin is likely to be less advantageous for fungi or mosses, 

which require a microclimate with stable humidity.

Th e length of the margin depends on the size and shape of the 

opening. In small openings, the share of margin is greater than in large 

ones; similarly, it is greater in rectangular openings than in round 

ones. As an example, in a round opening of a quarter hectare in size, 

the length of the margin is 160 metres. In a square opening of equal 

size it is 200 metres, and in an opening stretched into a 20-metre strip 

it is 290 metres. In a one-hectare opening the corresponding fi gures 

are 330, 400 and 1,040 metres.

Species threatened by extinction 

require special protection

Th e fi rst assessment of threatened species in Finland was completed 

in 1980. Successively more comprehensive assessments have been 

published in 2000, 2010 and 2019. As far as possible, they comply 

with the reporting developed by the International Union for 
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Conservation of Nature, in order to make the assessment comparable 

internationally.

Th e latest assessment is the most comprehensive of its kind 

anywhere in the world. A similar assessment was being prepared 

during spring 2019 in Sweden and Norway.

Updates of the assessment of threatened species have been published 

every ten years or so. Th e most recent one is from March 2019.

Number of endangered species by primary habitat, 

assessments in 2019/2010

Extinct Critically 

endangered

Endangered Vulnerable Near 

threatened

Data 

defi cient

Total Of which 

endangered

Forests 88/
108

118/
110

250/
222

465/
482

754/
776

458/
182

2,133/
1,880

833/
814

Mires 6/
7

23/
12

26/
29

71/
63

109/
94

45/
18

280/
223

120/
104

Waters 15/
15

23/
14

51/
39

82/
96

154/
126

131/
28

456/
318

156/
149

Shores 35/
37

48/
43

113/
102

122/
145

208/
237

82/
45

608/
609

283/
290

Rocky 

outcrops

15/
22

96/
51

96/
83

106/
93

147/
152

233/
80

693/
481

298/
227

Bare fell 

tops

4/
6

69/
17

110/
39

130/
71

156/
115

80/
28

549/
276

309/
127

Traditional 

biotopes

123/
122

111/
66

267/
210

274/
248

374/
357

146/
74

1,295/
1,077

652/
524

Not 

known

26/
15

1/
0

5/
2

10/
10

10/
10

617/
59

669/
96

16/
12

Total
312/
332

489/
313

918/
726

1,260/
1,208

1,912/
1,867

1,792/
514

6,683/
4,960

2,667/
2,247

The number of species has increased in almost all categories, also because the total number of species 

assessed increased between 2010 and 2019.

Source: The assessment of threatened species in Finland in 2010 and 2019, The Finnish Ministry 

for the Environment, Finnish Environment Institute.
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Aspen bark is a better and more nutritious site than that of other common forest trees, and so it 

hosts a diff erent range of species. The Radula complanata liverwort and the Bilimbia accedens 

lichen on the trunk of a venerable old aspen.

With more exact data, understanding of a species’ status may change. The split gills fungus grows 

on many types of decaying wood and was formerly red-listed. It has lately been observed so often 

that it is no longer listed. Last summer’s fruit bodies of split gills on a fallen alder.
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In the most recent assessment of threatened species from 2019, the 

status of about 22,400 species could be assessed. Out of them, 2,667 

species were found to be endangered, which is 11.9% of the number 

of species evaluated. Th e corresponding percentage in 2010 was 10.5. 

Th e estimated total number of species of plants, animals and fungi in 

Finland is 48,000, showing that a considerable number of the species 

in Finland continue to be little known.

Th ree habitats are highlighted in the list of endangered species: 

forests, traditional biotopes and bare fell tops above the forest line. 

Among the endangered species in traditional biotopes, the majority 

are species accompanying traditional agriculture – that is, species 

living in meadows and pastures. On fell tops, conservation status has 

drastically deteriorated because of climate change.

Th e largest group of species is those living in forest habitats, and 

that is why forest habitats also have the highest number of endangered 

species. On the other hand, the share of endangered species of the 

forest species evaluated is the same as in 2010, or 9%. Nor has the 

index describing endangeredness as a whole changed in practice as 

regards forests.

Only the species in the three middle columns of the above table 

are endangered: the critically endangered, the endangered and the 

vulnerable. For species that are extinct or on which the data is defi cient, 

nothing can be done, though the table does show that species thought 

to be extinct are occasionally rediscovered. As for the near threatened, 

the development of populations must be closely monitored. Th e fi nal 

column in the table, showing the number of truly endangered species, 

is the most revealing in terms of endangeredness.

A closer look at the endangered species in forest habitats shows 

the situation to be more positive from the perspective of forestry. 

Endangered species can be found in any habitat, but as many as 47% 

percent of endangered forest species live in herb-rich forests, the 

share of which of all forests is only 1–2%. Nine percent of endangered 

forest species live on eskers, the total area of which is also very small. 

Th e share of heath forest species of endangered species is 34%, the 

majority of these being old-forest species.Most red-listed forest species 
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thus live in forests covering a very small share of the total forest 

area.

Habitats suitable for these species are found, or will be created, in 

groups of retention trees, on sites with plenty of decaying wood and 

in habitats of special importance which are excluded from harvesting. 

Several beetles have found artifi cial snags and retention trees quite 

attractive, so that about 30 forest species were removed from the 

endangered categories in the latest assessment. For example, of species 

living in birch snags with bracket fungi, the Cyllodes ater beetle was 

completely removed from the list and the Neomidea haemorrhoidalis  

and Dircaea quadricuttata beetles were moved from the vulnerable 

to the near threatened category.

Of the occurrences of many endangered forest species, some – or 

even all – are located on protection sites. If all of the occurrences of a 

species are already protected, what more could be done to safeguard 

its survival?

Some of the threats mentioned as aff ecting endangered forest species 

include the dwindling of old forests and trees and of broadleaved trees 

and decaying wood, none of which are any longer actual. In fact, the 

situation is now the opposite: according to national forest inventories, 

forest trees are growing stouter and the area of old forests is increasing, 

as is the number of aspens and amount of decaying wood. Nor can the 

changes in the composition of tree species in forests, considered to 

be the cause of endangeredness of 105 species (as opposed to 128 in 

the previous assessment), be due to the management of commercial 

forests. For millennia, heath forests have been dominated by Scots 

pine, Norway spruce and downy and silver birch, and the number of 

aspens is no longer decreasing.

Unfortunately, historical facts are diffi  cult to take into account 

when determining the causes of endangeredness. Still, the sins 

committed in the 1950s and 1960s can no longer be regarded as 

the cause of how Finnish forests are used today. Determining the 

conservation status of a species should include a clear indication 

of what may have caused the species to become scarcer, perhaps 

several decades ago, and then endangered, and another indication of 
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the possible threat to its present occurrences. We can do nothing to 

change history, so in order to protect species and habitats we must 

look ahead, identify the threats and plan the conservation measures 

accordingly.

Th e Ministry for the Environment has also identifi ed a total of 680 

species of special importance, whose habitats may not be destroyed 

or deteriorated. Th e best known of these is Siberian fl ying squirrel. 

In practice, a forest owner cannot know if rarities are found in his or 

her forest, so information of protection requirements must originate 

with the authorities.

Not all rare species are endangered

It is easy to understand that species that have only a small number of 

habitats are rare. Rare species in Finland include many of the species 

accompanying oak, elm and other hardwood trees. Th ere is very 

little suitable space in southern Finland for demanding mire species, 

such as marsh saxifrage or the Eriophorum latifolium cotton sedge. 

Finnish bedrock consists mainly of acidic rocks, such as granite and 

gneiss. For this reason, species requiring a calcareous site, including 

red helleborine and lady’s slipper, are rare.

Similarly, southern species requiring a long, hot summer or a 

mild winter are rare and can only be found on the most favourable 

sites on the south-west coast, such as the white swallow-wort, or on 

hot and sunny sites, such as the Galeatus spinifrons bug, sand pink 

and fastigiate gypsophila.

Even many species which would appear to have ample access 

to suitable habitats and food are rare – these include many insects 

feeding on birch or willow leaves. Th ey may be scarce due to predators, 

parasites or diseases.

Many parasites specialise on a particular species. Th e common 

yellow swallowtail butterfl y, for example, is plagued by the Trogus 

lapidator wasp. As the host species proliferates, so do the parasites 

and predators preying on it. Ultimately the diseases, predators and 
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parasites will cause the population to collapse. When food is scarce, the 

populations of predators and parasites collapse and diseases disappear. 

Th e cycle begins all over again: the host organism proliferates and, 

over time, so will the species plaguing it.

Th is cyclical fl uctuation of animal populations is quite common. 

Fluctuation in the population of mountain hare is of interest to 

hunters and that of voles to forest owners. Some years, common 

pine sawfl ies cause damage and then disappear for several years. Th e 

small tortoiseshell butterfl y was one of Finland’s most frequently seen 

butterfl ies until it almost disappeared during the 1990s. It still has not 

reached its former abundance. Th e poplar admiral disappeared even 

before that, but in the 2000s it has returned to the forests.

Th us, parasites and diseases are an essential part of nature and 

biodiversity. For the forest owner they are sometimes unwelcome, 

but for the workings of the forest they are indispensable. Parasites, 

diseases, predators and plant eaters bring balance to nature. Th ey 

prevent the excessive proliferation of single species by curbing their 

reproduction. Out of thousands of seeds, spores or eggs, only a small 

part will survive until they themselves can reproduce.

Th e only exceptions are birds and mammals, which look aft er 

and protect their young so that the species will survive even when the 

number of off spring is quite low. Yet even here, most of their off spring 

will die before they reach reproductive age.

For many species, the information on occurrences may be scant 

simply because the species is only known by a few people. Th is is 

particularly true for insects and fungi: the numbers of species in these 

groups are high, and a long experience, oft en coupled with the use of 

microscope, is required to gain extensive knowledge.
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Herb-rich forest patches and areas by brooks and rills with clumps of bird cherry 

are habitats of special importance. Protecting them also helps black hairstreak.
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Ecosystems are based on common species

Th e weight given in protection to rare and endangered species is 

disproportionate. What is crucial for the working of an ecosystem – 

such as a Finnish forest – are common and abundant species. Our 

forest nature will not change essentially even if the lady’s slipper, the 

false click beetle or the Siberian fl ying squirrel were to disappear.

But if the Scots pine disappeared, our forest nature would no 

longer be the same. In its absence our forests would look completely 

diff erent, and hundreds of other living species would vanish: the 

pine hawk-moth, the common pine sawfl ies, the Porodaedalea pini 

polypore, the rufous milk-cap and hundreds of other species would 

lose their partner in life and their source of food.

Placing excessive value on rarities may lead to some extraordinary 

valuations. Th is was shown by the results of a reader survey on the 

most valuable nature reserves in Finland, reported in the magazine 

Suomen Luonto published by the Finnish Association of Nature 

Conservation. Th e top rating was given to the sandy beaches along the 

Gulf of Bothnia – instead of the Patvinsuo, Koilliskaira or Seitseminen 

national parks, which represent ’ordinary’ nature. However, what 

biodiversity really means is a great number of diff erent habitats. It 

makes no sense to rank them by order of importance – it would be 

like arguing whether bakers are more important than millers, while 

completely ignoring farmers. Th ere are no unambiguous ways to measure 

this.

For the same reason, the number of endangered species cannot 

be used as a criterion for assessing the state of forest nature. Rare 

species are found in all habitats. Rarity should not automatically be 

equated with being endangered, unless it has been observed that the 

population has diminished or the habitat has dwindled.

Th us, a species previously unknown to science or in Finland should 

not immediately be red-listed, even if it has only been observed once. 

Th ough the false click beetle has only been observed in Vantaa, habitats 

suitable for it – places where bay willow and dark-leaved willow grow 

– exist in their thousands all over the country.
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Prognoses of the development of endangeredness have mostly 

proved too negative. In practice we only have suffi  ciently detailed 

information on the population sizes of birds and large mammals for 

us to make reliable prognoses of how the populations will develop. 

Evidence of the situation being better than is generally thought is the 

fact that several species believed to be extinct continue to be found 

in Finnish forests.

Nevertheless, protecting rarities is not without signifi cance. We 

cannot aff ord to lose a single living species, yet the sixth wave of 

extinction is currently under way on Earth. Th e earlier waves were 

caused by natural disasters, whereas this one is caused by humans, 

the unbridled population growth, greed and the desire for constant 

economic growth.

Th e problems are greatest in the tropical and subtropical regions, 

where human populations and population growth are the greatest. 

In these regions, the majority of people are poor, yet they strive aft er 

the standard of living seen in Europe and North America. Natural 

biotopes – mainly diff erent types of forests – continue to be cleared 

for agriculture and pasture.

Th e northern coniferous forest is still a very well preserved 

habitat. Across most of it, settlements are sparse and the use of forests 

is moderate, at least in proportion to the forest area. Th e damage to 

biodiversity is smaller if we log fi ve hectares of Finnish heath forest 

than if we log one hectare of tropical rain forest.

Composition of forest species changes, 

as does use of forests

When endangered forest species are spoken and written about, the 

implication is oft en that they have become endangered because of 

periodic silviculture and mechanized harvesting. Yet the history of forest 

use in Finland is long, and the forest has a long memory. Th erefore 

the root cause of the scarcity of many species on the endangered list 

can actually be traced back for several centuries.
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It is oft en said that Finnish nature was at its most diverse before 

World War 2, that is, in the 1930s. Th is may be true for species living 

in agricultural habitats, but not for forest species.

Forests were in extensive use as far back as the 19th century, even 

in the north of Lapland. Slash-and-burn farming, burn-beating, the 

production of pine tar, the use of fi rewood and the pasturing of cattle 

in forests all changed the forest environment. Over a million cubic 

metres of timber a year were used for fences alone. Dimension fellings, 

in which the largest trees were removed from the forests, were carried 

out even in Lapland at the end of the 19th century, and from Lapland the 

timber was fl oated down the rivers to the mills and ports on the coast.

FINNISH FORESTS IN 1850

Abundant forest

Signifi cant amount of fi rewood and lesser wood, 
need for logwood

Plenty of fi rewood and lesser wood, little logwood

Enough fi rewood and lesser wood for domestic use, 
shortage of logwood

Little fi rewood and lesser wood, shortage of logwood

General shortage of forest

Source: C. W. Gyldén, 1850

Hardwood trees were practically eradicated in Finland as early as the 

16th and 17th centuries. Tax payable as trunks of small-leaved lime 

levied by the crown caused the species to disappear, and tax payable 

as oak barrels destroyed the oak forests in south-west Finland and in 

the provinces of Häme and Satakunta.
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Before World War 2 and for some time aft er it, Finnish forests were 

sparse in comparison to what they are today. Th ere was little decaying 

wood and few hollow trees and ’useless trees’, because dead trees and 

all species with little value were harvested for fi rewood or fencing, and 

broadleaved seedlings were chomped on by the free-roaming cattle.

As trees grew suffi  ciently stout, they were felled. Dimension felling 

and selective cutting resulted in the breeding out of desirable traits, 

as the best and fastest-growing individuals were cut and the slow-

growing, genetically weaker stock was left  to reproduce.

In the north of Finland, the share of old forests over a hundred 

years of age has more than halved since the 1950s. Th e stands harvested 

DEVELOPMENT OF GROWING STOCK 1800–2017

•  The amounts refer to millions of cubic metres.

•  After 1920, estimates of growing stock are shown for the year of each National Forest 

Inventory (NFI).

•  Estimates of growing stock before the 1920s and the fi rst NFI are based on 

historiographic methods; thus, the estimates for the most distant years are the least 

accurate.

•  Sources: Timo Myllyntaus and Timo Mattila. Decline or increase? The standing timber 

stock in Finland, 1800–1997. Ecological Economics 41 (2002); Natural Resource 

institute Finland, National Forest Inventory (NFI). Graph updated on 12 March 2019. 
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there have defi nitely not all been old-growth forests in a natural state, 

but forests weakened by selective and dimension fellings. Since the 

trees remaining in these forests were old, even though small and 

poorly, the forests were entered in statistics as old. In the same way, 

the production of pine tar in the province of Kainuu led to poorly-

growing stands, as the pines were felled and new stands were generated 

from the undergrowth consisting of spruce.

Forests managed with selection cutting are slow to grow, because 

what are spared are the smallest and weakest trees. Another change seen 

aft er selection cuttings were abandoned is that the share of stout trees, 

that is, trees with a minimum diameter of 30 centimetres at the height 

of 130 centimetres, has increased since the 1950s even in northern 

Finland, despite the fact that the share of old forests has been halved.
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•  The amounts refer to millions of cubic metres.

•  Stout trees refer to trees with a minimum diameter of 30 cm at the height of 1.3 m.

•  in Northern Finland, the average increment of forests is less than half of that in Southern Finland.

•  The data also includes nature reserves.

•  Source: Natural Resources institute Finland (stat.luke.fi  ), National Forest Inventory NFI.
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The tree trunk consists almost entirely of dead cells, only containing cellulose, hemicellulose and 

lignin, all diffi  cult to digest. Thus, the decaying of a tree is a slow process requiring the work of 

many fungi, bacteria and animals. The range of saprophytes changes many times over as decaying 

continues. Artist’s conk lives on recently dead broadleaved trees.
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When only the largest and best logs were removed from the forest, 

plenty of decaying wood remained. Th is is why a fairly broad range 

of saprophytic species is oft en found in the ’old’ forests of northern 

Finland, though the living trees do not give the impression of being ’old’.

Th e Siberian fl ying squirrel, the white-backed woodpecker, door 

snails and many more endangered species are spoken of as umbrella 

species: when a nature reserve is set up for them, numerous other 

species suff ering from forest fellings will also be protected. To some 

extent this is actually true. Yet on the other hand, the broadleaved 

trees favoured by these species are typical of the fi rst stage in forest 

succession. Once the forest has been protected and can grow old 

without being disturbed, the broadleaves will die and the area will be 

taken over by spruce. Th ere will no longer be food or space for the 

species for which the reserve was set up.

In discussing biodiversity, we should consider the whole life cycle 

of both trees and forest. A grey alder will only live a few decades, 

silver birches and aspens over a hundred years, a spruce about four 

hundred years at a maximum, and a Scots pine twice that long. Th ese 

are maximum ages, and only a very few individuals will live to a very 

old age. In practice, in the course of centuries Finnish forests will be 

taken over by spruce, with the exception of the most arid, rocky sites 

and gravelly heaths.

It is one of the greatest achievements of Finnish forestry that our 

forests today have more timber and stouter and older trees than half 

a century ago. Th e share of broadleaved trees, including aspen, of the 

growing stock has increased, and even the amount of decaying wood 

in southern Finland has taken an upward turn in the past few decades.

Until now there have been very few non-indigenous animal species 

in Finnish forests. Th e most common of these are the raccoon dog and 

the mink, the latter mostly only found near waterways. Both of them 

are regarded as serious nest robbers, aff ecting the success of nesting 

of both waterfowl and species of grouse living in forests.

As regards fl ora, the only strongly proliferating non-indigenous 

species is the low juneberry, which can be found almost everywhere 

in the forests in southern Finland. Since it has few demands as to its 
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habitat and propagates eff ectively by means of root sprouts, in the 

same way as raspberry, it may become a nuisance that hampers the 

regeneration of forests. In the forests adjacent to settlements, other 

ornamental and garden species spread by berry-eating birds can also 

frequently be found. Gooseberries are a favourite of the raccoon dog, 

and their seeds end up in forests with its excrement. Shaded by trees, 

however, the bushes remain small and produce few berries.

Red- and blackcurrant bushes growing in forests have also oft en 

spread from gardens. Th e cultivated redcurrant is a diff erent species 

from the indigenous Finnish redcurrant, which makes it possible to 

identify occurrences of the non-indigenous species. In contrast, the 

blackberries in gardens and herb-rich forests are of the same species.

Emergence and development of new forest: 

succession

In terms of forest biodiversity, forest succession consists of four 

stages, essentially diff erent from each other: the pioneer stage of the 

regeneration site, with species requiring plenty of light and heat; the 

young forest stage, in which the pioneering species disappear and the 

forest species gain ground; the stable stage of mature forest, in which 

Succession

The term succession is used to refer to the development of a forest from 

birth to old age.

• Primary succession is used for a forest generated in an area with no 

previous forest. In Finland, primary succession is mostly found in coastal 

areas where land emerging from the sea due to the post-glacial rebound 

is taken over by forest.

• Secondary succession refers to the regeneration of a forest that has been 

destroyed by wildfi re, storm, fungi or felling. The birth and development 

of a new commercial forest after a regeneration felling is an instance 

of secondary succession.
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change is slow and gradual; and, in natural forests, the old forest 

stage, in which an abundant number of saprophytic species form an 

essential part of biodiversity. Each stage has a range of species specifi c 

to it, which are infrequent or absent at the other stages of the forest.

As early as the 1970s, Finnish biologist Pertti Seiskari was concerned 

about the musealisation of nature reserves, which would turn them 

into monotonous reservations of old forests. He proposed that with 

discretion, small areas within nature reserves should be burned, so 

that younger succession stages could also be found in the middle of 

the old forests. At the time, the proposal was shot down with alacrity, 

and the word ’seiskarization’ was coined to refer to it. Today, the 

state forest company Metsähallitus burns forests even inside nature 

reserves, though the main argument for this is the protection of species 

dependent on burnt wood, rather than forest rejuvenation.

FOREST AGE STRUCTURE 1951–2017

•  The data also includes nature reserves. 

•  Source: Natural Resources institute Finland, National Forest Inventory (NFI)

Graph updated on 12 March 2019.
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For long the goal of forestry in Finland has been a mixed forest 

with several layers and tree species, dominated by tree species with 

economic value that are selected according to the soil. Th innings 

are carried out to simulate the decrease of the number of trees in 

natural forests, which is due to competition and the trees growing 

excessively thin and tall. When the competition between individual 

trees is lessened through thinning, the remaining trees will grow more 

rapidly and become stouter than in natural forests. Although there 

are trees of diff erent sizes in natural forests, they are not necessarily 

of diff erent ages: the smaller ones are stunted by being overshadowed 

by other trees.

Succession is actually not as precisely determined as was presented 

by Cajander in his forest type theory. Similar sites do not necessarily 

always exhibit a similar vegetation. To a great extent, the succession of 

VOLUME OF GROWING STOCK AND REMOVALS 1951–2017

•  The amounts refer to millions of cubic metres.

•  The data also includes nature reserves.

•  Source: Natural Resources institute Finland (stat.luke.fi  ), National Forest Inventory NFI.

Graph updated on 12 March 2019.
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forest vegetation is determined by the range of species surviving aft er 

felling, storm damage or fi re, and by the seed bank available in the 

soil. Th e fi rst tree generation is largely dependent on the seed material 

available – whether it is a good seed year for pine, spruce or birch. If 

the ground is bared in summer, birches will have the upper hand, as 

their seeds fall and also partly germinate in the autumn.

Th e genetic diversity of forest tree species in Finland is good. 

Cloned seedlings are little used, and the share of trees cultivated in 

nurseries of the total number of trees in Finland is low. Even if only 

one species is planted or sown, the end result will be a forest with 

several species.

On a regeneration site selection is strong, as voles, elk, fungi and 

insects destroy some of the seedlings. National forest inventories have 

estimated that only 16 percent of the cubic volume of trees in Finnish 

forests are the result of cultivation, and 84 percent have sprouted 

naturally. Calculated of the number of individual trees, the share of 

naturally generated trees is even higher. Monocultures of one tree species 

are mainly formed when agricultural fi elds are planted with spruce.

Of course, there are diff erences between naturally ageing forests 

and the development and range of species in commercial forests, 

depending on how the latter are managed, but the number of similarities 

is still much greater. Most species living in forests will thrive as long 

as our forestry is based on indigenous tree species. Diff erent forestry 

methods are advantageous to some species and harmful to others, 

but as long as we know the eff ects of each method, it will be possible 

to alleviate the drawbacks.

Natural regeneration of forest: 

by fi re, storm or fungal disease

Under natural conditions the tree stock is periodically destroyed by 

storms, fi res, insects of fungi. As a new forest is started, the situation 

will vary considerably depending on why the previous stands were 

destroyed.
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Whatever the case, there will be a great deal of deadwood about. 

A varying number of living trees wil survive the destruction. On a fi re 

site the ground will be almost completely bare, and most of the new 

vegetation will be the result of seed germination. On a storm site, most 

of the ground cover in the previous forest will remain, even though 

some of it will have been buried under tree canopies and trunks. Bare 

ground suitable for germination will onlly be found in holes left  by 

trees torn up by their roots. Aft er a destructive storm, there is much 

less regeneration from seedlings than aft er a fi re.

Th e fi rst seedlings shoot up from the seed bank held in the soil. 

Th e dominant species in Finnish forests – Norway spruce, Scots pine, 

downy and silver birches and aspen – do not create a signifi cant seed 

bank; instead, their seeds are carried to the site mainly during the 

summer and winter following the destruction. As to which species 

will occupy the open site is largely determined by chance. In Lapland, 

where coniferous trees rarely have good seed years, fi re sites are oft en 

regenerated almost exclusively by birch.

In xeric heath forests, the seed bank enables the germination of 

such species as heather, bilberry, lingonberry, rowan, raspberry and 

sheep’s sorrel, while on mesic and herb-rich heaths the mix of species 

is much more diversifi ed. Seeds of other species will be brought by 

the wind: willows, Epilobium species, European goldenrod, Pilosella 

and hawkweed species, even dandelion.

Animals bring seeds to the site in their fur or plumage and 

excrement. Th e seeds of many herbaceous plants, such as those of the 

pea or carnation families, are spread by means of animal droppings. 

Th is may also bring in seeds from agricultural habitats, though these 

species will lose ground as the forest becomes closed. For a brief period, 

the opening will fl ourish as a fl owering forest meadow, supporting a 

rich insect life.

 As the young trees and shrubs grow up to the height of two to 

three metres, the open-ground species will gradually be replaced by 

forest species. Flowering plants will gradually disappear as young 

trees begin to overshadow the ground. Th e last one to lend colour to 

the opening is the rosebay willowherb, which is at its best somewhat 
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later than the other fl owering plants on the site. Th e peak years of the 

rosebay willowherb are also the best for fi nding raspberries.

From then on, trees will begin to gain the upper hand and to 

overshadow the shrub layer, which will gradually decline as the forest 

ages. However, raspberry and other berry species will already have 

established a new seed bank in the soil, in which the seeds may lay 

dormant for decades, awaiting a time when the ground is laid bare 

again. Spruces and birches generally survive the stage when the shrub 

layer is dominant, but for many pine seedlings, the abundant shoots 

of the shrubs can prove fatal.

As the forest ages, the canopy layer becomes closed and the 

broadleaved trees of the pioneer stage begin to die. Elks will have 

browsed on rowans and goat willows, so that only single ones will 

occasionally be able to reach the canopy layer even in a young forest. 

Competition for light is intense, and the trees tend to grow up instead 

of growing stouter: the trunks grow tall but thin, trees overshadowed 

by others die, and some are broken by winter snowfalls.

Th e number of stems declines rapidly from the several thousand 

in a young forest to about one thousand per hectare. As the number of 

stems goes down, some more light will reach the forest fl oor, enabling 

the mosses and dwarf shrubs to grow denser. Th e dense juvenile stage 

of the forest will choke the pioneer species requiring plenty of light, 

but diamond grass, wavy hair-grass, rosebay willowherb, hairy wood-

rush and European goldenrod can still manage in the scant light, 

though without fl owering.

As the forest reaches the age of 30–50 years, alders will begin to 

look bedraggled and may soldier on as small shoots, like the rosebay 

willowherb. With the passing on time other broadleaved trees will 

also begin to die. Single birches and aspens can still be seen among 

the coniferous trees. On mesic sites, Norway spruce will gradually 

become dominant, though here and there, single pines wil grow taller 

than the spruces. However, all new growth will consist of spruce: its 

seedlings can grow in openings left  by dead trees. On poorer soils, 

pine will continue to dominate: spruces will grow more slowly than 

pines and will not reach the height of the pine canopies.
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Hikers often wonder at a turquoise stain on decaying wood. The colour is caused by green elfcup, 

living in dead broadleaves. Its fruit bodies are a much rarer sight than the exotic stain.
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Th e amount of deadwood will begin to increase even when the 

number of thin stems is at its highest, but being thin, the dying stems 

will not provide the habitat required by the more demanding species 

living on decaying wood. It is only in forests over a hundred years of 

age that there is suffi  cient stout deadwood for a more diverse range 

of saprophytic species to develop.

Shade-tolerant species – primarily Norway spruce, but also many 

nemoral species such as broad-leaved violet, unspotted lungwort and 

sweet-scented bedstraw – may also propagate in the openings left  by 

the death of individual trees. Th e light available in these openings 

will not be enogh for the seedlings of pine or silver birch to develop.

Unless destroyed by storm or fi re, an old forest may live on for 

hundreds of years, apparently unchanging. Pines may live for over a 

millennium, and young spruces will emerge to replace ancient ones 

that have collapsed.

As a forest ages, the total number of species does not increase in 

a linear fashion; quite the opposite is true. Th e number of species is 

high in a young forest growing in an opening, and it will decrease as 

the forest becomes closed and open-ground species begin to disappear. 

Aft er fi res or storms, natural forests also contain an abundant and 

specialised mix of species requiring decaying wood. Th e number of 

species will begin to increase again as the forest ages and plenty of 

deadwood begins to accumulate. Th e high number of species in an 

opening is based on pioneer species requiring plenty of light, while 

in an old forest it is based on species requiring decaying wood. Th e 

basic forest species are present during all stages of the forest, but 

their proportional abundance also varies continuously as the forest 

ages.

Periodic silviculture

In Finland, the most common method of growing a forest is the 

periodic or even-aged silviculture. It is based on clearcutting at 

the end of the growing period, the subsequent establishing of new 
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stands and one or two thinnings before the following clearcutting. 

Th e essential diff erence between openings created by clearcutting 

and those created naturally is that the former have little deadwood. 

What remains on a clearcutting site are mainly stumps, canopies and 

branches, but hardly any stout stems. Th e situation is improved by the 

practice of leaving retention trees and the guideline stating that trees 

that have died before the harvesting must be left , whether standing or 

fallen.

Th e purpose of Finnish forestry is to produce stout logs. For the 

forest owner, small-diameter pulpwood destined for pulp and paper 

production or energy production are by-products: 70 percent of the 

revenue from timber sales is gained from logs.

Th innings are carried out in commercial forests of young or 

middle-aged trees, and these forests do not contain old-forest species, 

whether requiring stout decaying wood or others. Roughly 2 percent 

of the area of commercial forests is logged annually. Of this, two thirds 

are thinnings and the rest consists of regeneration fellings. Th us, 

regeneration fellings are only carried out on less than one percent of 

the forest area each year, and only some of this consists of the much-

maligned clearcuttings.

In a single forest compartment, clearcutting will of course destroy 

many species, but the damage is small in scale: in family forests in 

southern Finland, for example, the average size of a clearcutting site 

is 1.4 hectares. Where the natural growth cycle of a forest is several 

centuries long, on the best soils in southern Finland, the cycle of 

commercial forests is generally 60–70 years, and in Lapland as long 

as 140 years. Th is means that a forest compartment in southern 

Finland may be clearcut once every 70 years, those in the north less 

frequently.

Particular concern has been expressed about the impact of 

harvesting on nesting birds. About one fi ft h of loggings are carried out 

in May–June, when most birds are nesting. Precisely in order to reduce 

nesting losses, loggings during that period are mainly undertaken in 

pine-dominated heath forests, where birds do not nest as frequently 

as in broadleave-dominated or mixed forests.
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About 50 million bird couples nest in Finland each year. It is 

estimated that loggings destroy 36,000–40,000 nests, which is a lot, of 

course, but yet less than one thousandth of their total number. Adult 

birds will survive loggings and oft en nest a second time during the 

same summer. More birds are killed by traffi  c than by loggings, and 

traffi  c also kills adult birds.

Forest management changes the proportions between tree species. 

Momentarily the changes in individual stands may be great, such as 

when all broadleaved trees are culled from a stand of pine seedlings. 

In terms of entire forests and the full growth cycle of even individual 

stands or compartments, the proportions do remain more or less stable. 

New broadleaved trees will grow up among the pine seedlings from 

shoots and the seed bank in the soil, but the culling will have ensured 

the growth of the pines, preventing the faster-growing broadleave 

seedlings from overshadowing the pines.

Th e primary goal of thinnings is to remove trees which would 

soon be overshadowed by the more vigorous ones. In natural forests 

these trees would suff er and gradually die. As the competition between 

individual trees is lessened, the remaining trees will grow more rapidly 

and to a larger size.

Damage by voles is worst in young seedling stands on open 

ground overgrown with grasses. Field voles will move away as the 

forest becomes closed, but bank voles feed on the buds and bark of 

trees of even several metres in height, and may damage stands even 

aft er thinning.

As the young trees begin to branch out, the composition of species 

on the regeneration site will change. Short-lived herbaceous plants, such 

as common hemp-nettle, heath groundsel and sorrel will disappear, 

while others, including European goldenrod and rosebay willowherb, 

will keep going as non-fl owering rosettes and shoots, shaded by the 

shrub layer. Th e grasses, too, will concentrate on keeping their position: 

the fi ne leaves of the wavy hair-grass will remain unnoticed among 

the moss, and the feather reed grass will continue to grow in green 

tuft s, but neither of them will fl ower. Raspberry will also decline, as 

the nitrogen released during logging is used up.
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Aft er the fi rst thinning, the forest will again start to look like a 

forest. Bilberry and lingonberry will be quickly revitalised. Aft er the 

thinning, moving about in the forest will be more diffi  cult because of 

logging residue, but this will decay in a few years.

From now on the forest will experience fairly long periods of no 

disturbance. For hikers, berry-pickers or other nature lovers, the forest 

will continue to improve. Even aft er the fi rst thinning, mushroom 

pickers can oft en fi nd plenty to take home, either rufous milk-cap, 

velvet bolete, Russula species, golden chanterelle or trumpet chanterelle, 

depending on the site. In a good year, young spruce stands can shelter 

an abundance of ceps. Th innings let more light on the forest fl oor, and 

this helps the fl owering of bilberry and lingonberry.

Continuous-cover silviculture

Continuous-cover or uneven-aged silviculture strives to maintain the 

forest cover throughout. Trees are harvested selectively or on small 

sites where the maximum size allowed by the Finnish Forest Act is 0.3 

hectares. Th e ecology of tree and other plant species, local conditions 

and soil act as constraints for continuous-cover silviculture, so that 

it cannot necessarily be applied everywhere or without interruption. 

Th e methods of continuous-cover forestry must be developed with a 

view to tree ecology and local conditions.

In continuous-cover forests, stages based on the forest age are not 

clearly discernible. Th e regeneration stage with plenty of light, which 

would ensure the viability of open-ground species, is absent under 

continuous-cover forestry. In small openings left  by one or just a few 

dead trees, propagation from seed is not very successful. Th e species 

managing best here are Norway spruce and downy birch. Th ere is also 

little space for lingonberry or bilberry seedlings. If harvesting is carried 

out when the ground is unfrozen, the trails left  by forest machinery 

enable the germination of shade-tolerant plant species.

Under continuous-cover forestry, pine and birch stands in southern 

Finland must be regenerated through felling small-diameter sites. 
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Th is being so, the method is not essentially diff erent from periodic-

cover forestry based on clearcuttings. However, the small size of the 

opening makes regeneration more diffi  cult, for pine and silver birch 

seedlings will not grow very well at the margins of the opening, and 

competing species – rowan, spruce, goat willow and downy birch – 

can easily overshadow pine and silver birch seedlings.

As for the regeneration of forests growing on mires, the continuous-

cover method has obvious advantages: the ground need not be prepared 

or the drainage ditches cleared. Th is will both bring fi nancial savings 

and prevent the increase of carbon dioxide and methane emissions.

Continuous-cover forestry is better suited to Lapland than to the 

south. On average, the soils there are poorer and the forests naturally 

less dense. Aft er selection cutting the forest will not look signifi cantly 

diff erent from unharvested areas, and there will be enough light 

for seedlings. Grasses and herbaceous plants also grow much less 

vigorously than in southern Finland and thus do not hamper the 

seedlings as much.

Spruce seedlings do come up even in shady conditions, but decades 

of overshadowing by large trees will produce a stunted crop that may 

not be able to recover. A more signifi cant problem than the growth 

of young trees is oft en the Heterobasidion fungus, which spreads 

from one tree to the next via the root system and infects the seedlings 

and the spruces in the undergrowth. Practically the only way to get 

rid of Heterobasidion is to clearcut the stand and regenerate with a 

diff erent species.

Th e selective and dimension fellings in the early 20th century were 

a form of continuous-cover forestry, though the arguments used for 

them were not the same as for current methods. Th e largest trees were 

removed, and the remaining undergrowth was allowed to produce the 

seeds for a new tree generation. Th is revealed the risks of continuous-

cover forestry, such as the increasing dominance of spruce on poor soils 

and the degradation of the genetic quality of trees, as only individuals 

with the slowest growth were left  to produce new trees.
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A decaying spruce trunk may be a safer environment for a young seedling than normal forest 

ground: fungi and bacteria in a long-dead tree are harmless for a living tree.
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Ground preparation ensures 

rapid development of seedlings

Ground preparation improves the survival potential of seedlings. Th anks 

to it, the seedling need not immediately start competing with grasses 

and dwarf shrubs for nutrients, light and water. Ground preparation 

accelerates seedling growth for several years.

Diff erent preparation methods allow a diff erent degree of the 

original vegetation to remain and create a diff erent size of patch for 

the seedling to grow in. At the least, ground suitable for sprouting only 

includes the patches specially created and the tracks left  by machinery, 

while at the most, about one third of the ground in harrowed areas is 

bare, about one third of the original vegetation remains visible and 

about one third is covered by logging residue and the soil turned by 

the harrow.

Over the years preparation methods have been developed in a 

more environmentally friendly direction. Th e severely-criticised deep 

ploughing has been discontinued. In waterlogged areas ditch mounding 

must still be used, leaving deep holes or ditches in the ground.

Conventional spot mounding or harrowing are more popular on 

sites where pine is sown. Some of the negative aspects of harrowing 

are that plenty of ground is laid bare and logging residue is collected in 

piles that hamper moving about in the forest. With plenty of mineral 

soil laid bare, birch, goat willow and rowan will rapidly colonise the site.

Th e latest method, only introduced in the 2010s, is mounding. In 

spot mounding, an excavator scoops a hole and drops the clod upside 

down beside it, and the seedling is planted in the clod. In inversion 

mounding, the clod is dropped upside down back into the hole. 

When the patch of bare ground is small, it will be easier to clear the 

seedling stand later, as there will be few shoots of unwanted species. 

In the middle of the patch the seedling is also safer from the large pine 

weevil, which would eat its way through the seedling bark.

Very little mineral soil is bared in inversion mounding; the roots 

of dwarf shrubs and the carbon storage in the soil remain more or less 

untouched, no holes hampering movement are created in the ground, 
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and the humus formerly covering the patch will decay under the clod 

and feed the seedling.

Since forest soil is an important carbon storage, ground preparation 

methods must be further developed so as to release as little carbon 

as possible. Of the methods in current use, harrowing and the ditch 

mounding of peat soils expose the most carbon to oxidation. Inversion 

mounding is likely to be the best method even in this respect, and it 

is rapidly becoming more popular in Finnish forests.

Open ground diversifi es 

range of forest species

Clearcutting is generally considered a threat to forest biodiversity, but 

this is a rather simplistic view. Clearcutting, the tending of seedling 

stands and thinnings are all disastrous to some species, but actually 

advantageous to others.

Under natural conditions forests are regenerated as a result of 

fi re or heavy storms. Although clearcutting imitates these natural 

regeneration processes, it is more drastic. In many respects it is 

like a cross between fi re and storm damage. An essential diff erence 

between a clearcutting site and a natural forest glade is the amount of 

deadwood: on a clearcutting site, stout timber is removed, while in a 

natural disaster all wood stays in the forest to decay.

Immediately aft er a felling the destruction seems total, but 

clearcutting only destroys completely the species living on tree trunks 

and in canopies, such as the lichen on trunks and branches, and the 

insects feeding on leaves. Even the latter will survive in the surrounding 

forest and will re-colonise the site as soon as new trees reach a suffi  cient 

age. Th e soil organisms and the species growing on the forest fl oor 

will survive in patches of diff erent sizes.

All in all, regeneration sites in commercial forests have a much 

more diversifi ed composition of species than one might think.

Open areas are also a part of forest nature, and therefore clearcutting 

improves the diversity of forest nature. In an old forest rosebay 



Finnish forests are under continuous change   | 65

willowherb, European goldenrod or sorrel do not fl ower, there are no 

gossamer-winged butterfl ies and coppers fl itting around, no mining 

bees building nests and so no blister beetles; rowans and raspberries 

produce no fruit and there is nothing to eat for the European golden 

eagle and the red-backed shrike. Th e short-eared owl and the red-

backed shrike are able to nest on a clearcutting site. Species that one 

might not expect to fi nd living on a felling site are the whimbrel and 

the common snipe. Even cranes may settle in a damp hollow on the 

site. For all of these, and for many other animal and plant species, the 

clearcutting site provides the chance to thrive. Th e range of species is 

at its most diverse two to three years aft er the felling.

For a few years, the European goldenrod, the rosebay willowherb 

and many other species with beautiful fl owers will make the site a 

paradise for butterfl ies, bees and many other insects. Regeneration sites 

are particularly abundant in longwings, gossamer-winged butterfl ies 

and scarce coppers, all of which will fi nd plants to feed on on practically 

all regeneration sites. For many species, clearcutting sites have replaced 

traditional pastures and dry meadows which have become extremely 

endangered. A regeneration site will serve as a habitat for just a few 

years, but if new sites are found in the vicinity, the species will be 

able to move on.

In fact, some forest plant species can only be found in open glades. 

Th e fen wood-rush is found in most glades, but in mature forests it 

will only grow beside paths and trails. Th e common hemp-nettle is 

also a genuine forest species, and willow tits can gather its seeds for 

winter food in the late summer. Th e sheep’s sorrel is common on 

regeneration sites in xeric heath forests, but will disappear as the 

young trees gain height. As the opening is reforested these, and many 

more plants, retreat into the seed bank held in the soil for as long as 

the trees remain – even longer than a hundred years.

Not only the trees, but all of the forest vegetation is regenerated 

on a felling site. Th e warming of the soil and the rapid changes in 

temperature and humidity between night and day will awaken the 

seeds dormant in the soil. Th e seed bank has accumulated in the soil 

over decades, as birds have fed on berries and then left  the seeds about 
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in their droppings. In a mature forest, one hectare may support a few 

dozen lingonberry or bilberry clones, some of which will be destroyed 

by the felling and ground preparation, while others will survive. In 

the ground laid bare on the site new seedlings will sprout, so the 

dwarf shrubs will be regenerated and their genetic diversity will be 

maintained or even increased.

In a stand of young trees the dwarf shrubs are not readily visible, 

but they do survive, next to rocks and tree stumps, among raspberries 

and grasses. Once the forest canopy becomes denser, the open-ground 

grasses and herbaceous plants will disappear, but the mosses and dwarf 

shrubs will gain strength.

Many nemoral plants also lay dormant in the soil. When a herb-

rich site completely overgrown with spruce is felled, the dormant seeds 

of mezereum, European fl y honeysuckle, baneberry, peach-leaved 

bellfl ower and many other nemoral species will germinate.
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Succession in natural 

forest

Fire or storm damage, plenty 
of deadwood

Open stage, species requiring 
light and warmth, seeds 
germinate, meadow-type 
species of fl owers and insects, 
several species not found at 
other stages

Seedling stage, dense 
seedling stand ousts open-
ground species, forest species 
become more abundant

Young trees grow tall and thin, 
many trees die, yet decaying 
ones are thin, high possibility 
of snow damage

Mature forest, still dense, 
some trees die, normal forest 
species composition

Old forest, broadleaves die, 
spruce takes over, only spruce 
able to regenerate well in 
openings left by dead trees, 
several species not found at 
other stages

During all stages the presence 
and generation of decaying 
wood is considerable

Succession in periodic-

silviculture forest

Regeneration site, no stout 
deadwood, only canopies and 
branches

Seeds germinate, trees are 
regenerated, meadow-type 
species of fl owers and insects, 
several species not found at 
other stages

Seedling stage, open-ground 
species decline, species of 
shrub stage become more 
abundant, forest species 
become more abundant

Clearing of seedling stands 
cuts back broadleaved trees, 
lets light fall on the ground 
and light-demanding plants 
(such as raspberry and 
rosebay willowherb) to 
continue to thrive

Young forest – mature forest

Forest species gain strength, 
repeated thinnings strengthen 
mosses and dwarf shrubs on 
forest fl oor

Clearcutting returns the forest 
to initial stage

Amount of decaying wood 
depends on human activity, 
but is always small compared 
to natural forest. Stout 
decaying wood must be 
actively created.

Continuous cover

No open regeneration stage, 
nor space for pioneer species, 
regeneration from seed is 
scarce

Forest remains more or 
less continuously at a stage 
corresponding to a periodic-
cover commercial forest after 
thinning.

Amount of decaying wood 
depends on human action, but 
is scarce compared to natural 
forest; stout decaying wood 
must be actively created.

Comparison of silvicultural methods and natural forest
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Lime seeds need light and warmth to germinate. Thus, lime seedlings are rarely found inside 

a forest, but an opening that reaches the edge of a lime stand could provide an opportunity for 

germination. Seeds of small-leaved lime among litter.
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Area of protected forests in Finland in 2016

Forest and 

scrub land, 

1,000 ha

% of 

forest and 

scrub land

Forest, scrub 

and waste land, 

1,000 ha

% of forest, 

scrub and 

waste land

Strictly protected 

forests
2,627 11.5 4,286 16.5

Protected forests 

where considerate 

fellings are possible

 110  0.5 187 0.7

Protected forests – 

above two combined
2,737 12.0 4,473 17.2

Restricted 

forestry use
433 1.9 521 2.0

All categories 

combined
3,170 13.9 4,994 19.2

Source: Natural Resources institute Finland

Forest protection 
uses broad spectrum 
of measures

Th e measures to protect biodiversity in Finland have traditionally 

included the establishing of diff erent types of nature reserves and the 

protection of individual species either fully or for part of the year. Since 

the Forest Act of 1997, the means available also include restrictions 

on the use of commercial forests.
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Th e oldest nature reserves in Finland include the reserves along the 

Imatra Rapids and in Punkaharju and the Malla strict nature reserve, 

all established before 1917, when Finland became independent. In 

the early years of Finnish independence nature conservation was of 

interest to many, but was overshadowed by more important public 

concerns. Th e Act on National Parks and Strict Nature Reserves was 

draft ed in 1926, but only passed in 1938.

National parks are open to everybody, while strict nature reserves 

are set aside for research and strict protection. Entering them is either 

completely prohibited or restricted to moving on marked trails. Both 

national parks and strict nature reserves were established on lands 

owned by the state, especially on sites with the best scenic values 

that had been spared from fellings – in other words, in the distant 

wilderness. Of the national parks established before World War 2, 

only two were in areas not ceded to the Soviet Union aft er the war: 

the Pyhätunturi and Pallas-Ounastunturi national parks. In 1956, 

seven new parks were established.

When the national parks system was extended in the 1970s, the 

aim was to achieve regional coverage, and suitable areas were also 

looked for in southern Finland. Extensive mires were not included in 

the fi rst parks, because it was thought that they would be preserved 

without special measures. In the 1970s the conservation of mires was 

considered a central goal, and some of the parks of that time, such as 

Kauhaneva and Patvinsuo, are actually dominated by mires. At the 

turn of the millennium, the Repovesi, Nuuksio and Sipoonkorpi parks 

were established, and more recently Teijo and Hossa. Th e criteria for 

choosing the locations of national parks have always been landscape 

values and the presence of true wilderness.

Since new areas suitable for national parks have been found 

even in southern Finland, it must be concluded that forestry has 

succeeded in safeguarding both landscape values and biodiversity. 

Essential parts of the Repovesi, Sipoonkorpi and Nuuksio parks 

formerly consisted of ordinary commercial forest. Th e new criteria 

may have been the result of the development seen in the isojärvi 

national park. In the 1970s, the area of this park consisted largely of 
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young, thinned commercial forest, but the establishing of a national 

park here was based on landscape values – highly variable topography 

and many small lakes and brooks. As time has passed, the forests 

in the isojärvi national park have nothing to be ashamed of in 

comparison to other national parks. As a result, establishing other 

national parks in commercially managed forests was no longer thought 

impossible.

In addition to extensive areas it has also been thought necessary to 

protect smaller sites with important nature values. Nature reserves have 

been set up on both private and state-owned lands. Th e network has 

been systematically augmented by means of protection programmes. 

Th e most extensive of these have been the national park programmes, 

the Natura 2000 projects and the mire protection programmes, which 

have led to the protection of thousands of square kilometres of forest 

and mire. Old forests have been protected through several successive 

programmes.

Other programmes have been implemented to protect shore areas, 

eskers, rocky outcrops, waterfowl habitats and herb-rich forests. Here 

the individual sites are oft en fairly small, but the number of sites is 

great, as is their signifi cance for protecting endangered species. Th e 

herb-rich forest protection programme, for example, includes 436 

sites with a total area of 4,200 hectares.

In addition to protecting biodiversity, Finnish nature reserves also 

serve tourism, recreation, education and research, but are excluded 

from all other economic use. Even tourism services are mainly 

operated from outside the areas. Th is is not always self-evident in other 

countries. In as many as one third of the world’s nature reserves, the 

impact of humans is continuous and considerable: trees are felled and 

cattle is pastured on them, land is converted to agriculture or pasture 

by slash-and-burning, people live on the reserves and buildings are 

constructed there.
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Even small ponds give light and variation to the forest landscape. Recently changed from tadpole 

to a true quadruped, this European toad is fi rst taking the air in a waterlily fl ower.
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Rapid results from nature management 

in commercial forests

Th e Forest Act of 1997 included a number of provisions to safeguard 

forest biodiversity, based on the fact that the safeguarding of biodiversity 

is included among the sustainability goals of forestry Th e act defi ned 

habitats of special importance and prohibited the degrading of their 

nature values. Th e Forest Act of 2014 made these defi nitions slightly 

more detailed.

It is likely that most of the rare and endangered species in commercial 

forests are mainly found in the habitats of special importance protected 

by Section 10 of the Forest Act, if only because the habitats are diff erent 

not only from conventional forest habitats, but also from each other. 

Over time, they will also accumulate plenty of decaying wood. No 

studies are available so far on the overall impact of the management 

measures, but there are plenty of discrete  observations related to 

changes and individual species.

Springs are habitats for species requiring cold temperatures, 

such as amphipods, mayfl ies and beetles – about one tenth of the 800 

chironomid species in Finland live in springs or brooks fed by springs. 

Springs also support a fl ourishing range of mosses and herbs. Th eir 

signifi cance for vertebrates, insects and fungi depends greatly on the 

type of trees surrounding the spring.

A particular mix of moss and insect species lives in brooks, and 

in the larger ones also crayfi sh and fi sh are found. Many brooks even 

in southern Finland have an endemic trout population. Th e buff er 

zone of a brook may consist of xeric heath forest, though it is oft en 

a herb-rich forest or spruce mire, in which case the forest bordering 

the brook contains important species.

Small ponds contain water insects, such as dragonfl ies and mayfl ies, 

water beetles and chironomids. A small pond with a fringe of mire may 

be suffi  cient for cranes to nest in. Eurasian teal and green sandpiper 

are some other birds visiting the pond.

Among the habitats of special importance defi ned in the Forest 

Act, those causing the most heated debate are the brooks. Several 
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Habitats of special importance

Section 10 of the Finnish Forest Act defi nes habitats of special importance 

in commercial forests and prohibits the deterioration of their nature values. 

Removing single trees is allowed if it does not alter the habitat essentially. 

Generally it is best to exclude the site completely from forestry operations.

The habitats mentioned in the Act include the following:

• Small waterways: the immediate surroundings of springs, brooks and 

rivulets constituting a permanent channel of fl owing water, and of ponds 

less than 0.5 hectares

• Herb-rich and grassy hardwood-spruce swamps, unbroken swamps 

with wood horsetail and cloudberry, fens, swamps on scrub and waste 

land with few trees, fl ood meadows

• Islands of heathland forest in undrained peatland

• Gorges and ravines with a minimum depth of ten metres, furrowed in 

bedrock or mineral soil

• Steep bluff s with a minimum height of ten metres and the forests directly 

underneath

• Sandy soils, exposed bedrock and boulder fi elds with a lower productivity 

than in heathland forest with extremely barren soil.

The site must be in a natural or semi-natural state, clearly distinguishable 

from its surroundings and small in area.

The Nature Conservation Act also defi nes sites that must be particularly 

protected. Among these, natural stands rich in hardwood species and 

black alder stands are habitats found on forestry land. Their protection 

comes into eff ect when the competent Centre for Economic Development, 

Transport and the Environment has defi ned the boundaries of the habitat 

and given instructions on how to deal with it.

studies have found that a buff er zone with a minimum width of the 

length of a tree should be left  on both sides of the brook; that is, a 

strip of 60 metres, with the brook fl owing in the middle. However, 

these studies have generally focused on an individual species or 

group of species. Th ey overlook the fact that brooks and their banks 

are also home to species for which sunlight is essential, such as many 

dragonfl ies and plants.
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Fellings do not normally aff ect the whole length of a brook, but 

only some tens of metres along it. Th is being so, the impact of a single 

felling site on the life of the brook is small.

Some of these studies which stress the importance of continuity 

for the tree stock were conducted in environments where forests form 

isolated patches in the middle of arable fi elds and built-up areas, such 

as Halland in Sweden. In most of Finland the opposite is the case: the 

arable fi elds form isolated clearings in the middle of forest.

Mires of varying sizes, even when quite small, are important for 

increasing forest biodiversity. In particular, the range of butterfl ies 

found on mires is  exceptional. A quite small patch of mire is enough 

for the moorland clouded yellow to breed, while many specialised 

mire-loving species require a larger habitat.

Eutrophic patches of herb-rich forest contain numerous species of 

herbaceous plants, shrubs and even trees not found in heath forests. 

Many of them are accompanied by specifi c insects feeding on them. 

Baneberry is host to the Eupithecia actaeata moth and the rare 

Baptria tibiale moth, the European fl y honeysuckle hosts the Eurasian 

white admiral and the broad-bordered bee hawk-moth. Mezereum, 

too, has several specifi c accompanying species, such as the Agrilus 

integerrimus beetle.

Th e species of fungi in herb-rich forests are quite diff erent from 

those in heath forests. Similarly, the saprophytes are diff erent, such 

as the lingzhi mushroom living on black alder. Th ere are more bird 

species than in coniferous forests, but the sites are oft en too small to 

form a bird paradise.

Islands of heath forest in the middle of undrained mires are safe 

havens for species requiring decaying wood. Th e sheltered location 

oft en attracts nesting birds of prey. A venerable old pine growing 

taller than the other trees will do well for the nest of an osprey. In 

a dry patch surrounded by mire, a mother bear may fi nd a peaceful 

den.

Deep gullies and ravines may shelter rare mosses, lichens, ferns 

and herbaceous plants. Th e microclimate at the bottom of a gully 

is humid and cool. If the gully runs more or less east to west, its 
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two sides will form habitats completely diff erent from each other. 

Th e sun’s heat will warm the north side, and it will host southern 

species.

Th e species composition on rocky bluff s depends greatly on the 

type of rock and access to sunlight. Even in the south, bluff s facing 

north may carry some near-Arctic species, such as the pyramidal 

saxifrage and the Nephroma arcticum lichen.

On the bottoms of gullies and below precipices there may be a 

great deal of soil and rubble from higher up, which provides nutrients 

to many nemoral species. Typical for herb-rich forests growing below 

cliff s are baneberries: the Eurasian baneberry in the south and the red 

baneberry in the north. Cliff  faces are also favoured nesting places 

for ravens, the Eurasian eagle-owl, the rough-legged buzzard and the 

gyrfalcon.

Open, sandy patches, outcrops of rock and fi elds of boulders 

are primarily dominated by lichens, as well as insects and spiders 

requiring plenty of heat.

In most cases, protecting the habitats of special importance defi ned 

in the Forest Act does not lead to signifi cant fi nancial losses. Herb-

rich forests, eutrophic spruce mires, areas along brooks and forests 

growing below precipices may sometimes be large enough and contain 

enough timber that a compensation for excluding them from forestry 

may be available.

Voluntary protection benefi ts nature 

and prevents confl icts

Th ere are many options for protecting a forest site valuable for 

biodiversity, be it a patch of old forest, a herb-rich forest or other 

important site. One of the most recent of these is the Metso Forest 

Biodiversity Programme for Southern Finland.

Metso is a programme that is voluntary for forest owners. A site 

that meets certain criteria may be bought by the Government and 

protected, but compensation may also be possible even if the site 
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ownership does not change. In this case, the protection agreement 

may either be renewed or terminated on expiry. In general, the 

protection values will only have improved aft er a protection period 

of ten years, but the owner will be able to reconsider the use of the 

site.

Th e Metso programme was launched in 2002 and is currently 

scheduled to continue until 2025. Th e programme, based on voluntary 

action, has been a success: by 2016, permanent protection within it 

had been extended to 55,000 hectares. Metso has provided a channel 

for the forest owners’ spontaneous desire to protect nature and at the 

same time, co-operation within it has improved relations between 

forest owners and authorities.

Older forest stands of any signifi cant size which have not been 

logged for decades are valuable for protection especially in southern 

Finland. Besides the Government, there also exist foundations which 

may either buy a site to be protected or support the forest owner 

fi nancially if he or she wishes to protect it. As regards sites that have 

not been logged for decades, protection is oft en the best option even 

fi nancially: they contain plenty of decaying wood, and even living 

trees may suff er badly from butt rot.

In 2003, in the wake of the Metso programme, the Research 

Programme of Defi ciently Known and Th reatened Forest Species, 

nicknamed Putte, was launched. It, too, has proved a success, having 

produced new data on thousands of forest species, as well as hundreds 

of research publications. Almost 2,000 species not previously known 

in Finland have been discovered, and as many as 556 of them were 

previously unknown to researchers anywhere.

Th e work still goes on in the researchers’ chambers, and the 

numbers of species are sure to increase from those recorded by 2016. 

Th anks to the project, several groups of species that were previously 

little known are now presented in excellent guidebooks with colour 

photographs, including net-winged insects, Heteroptera, lichens, false 

scorpions and harvestmen.
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Many liverworts require a microclimate with steady humidity, so they are only found in old forests. 

Variable-leaved crestwort grows on decayed trunks that have lost their bark.
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Retention trees increase amount of 

decaying wood

Retention trees are trees, either living or dead, left  untouched on a 

clearcutting site. A group of retention trees is always an investment 

in the future of forest nature. In time, it will form a clump of old trees 

in the middle of a young stand, and will provide stout decaying wood 

to shelter fungi and insects. Th e accumulation of decaying wood may 

be speeded up by creating artifi cial snags during felling: a tree is cut 

at the height of a couple of metres and the stump is left  standing.

Th e best practice is to leave retention trees standing in clearly 

demarcated groups. On an even ground and in an even-aged forest it 

may be diffi  cult to decide where to leave the group. It may be formed 

around standing dead trees or trees felled by storm. Another good 

criterion is to have an aspen or goat willow in the centre of the group. 

Other criteria include the presence of an erratic boulder, a rocky 

bluff , a moist dell or an undergrowth thicket providing shelter for 

birds and game.

Th e importance of a group of retention trees in the fi rst few years 

aft er felling depends on its composition. If a few pines are spared 

from an even-aged stand of pines, the actual opening will do more 

for biodiversity than the group of trees. But if the group includes 

aspen, goat willow or rowan, or standing or falled dead trees, it will 

be benefi cial for many kinds of species. Retaining aspens on sunny 

sites has helped the Agrilus ater beetle, previously considered critically 

endangered, to proliferate. Similarly, the longhorn beetles living on 

aspen – Saperda perforata, aspen zebra beetle and Obrium cantharinum 

– have proliferated.

A stout tree with sturdy branches or a forked top, suitable for 

the nesting of birds of prey, is a good criterion for placing a group of 

retention trees. Ospreys build their nests on the top of a tree, where 

they have a good visibility over the surrounding areas, while other 

birds tend to hide their nests partially inside the canopy.

If the ultimate plan is to burn a group of retention trees, it should 

be located in the middle of the logging site, but it can also be located 
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at the edge of another site to be logged later, on the margin of a mire 

or next to a site with special importance that must be spared by law, 

thus helping to extend the area to be spared. In the case of extensive 

clearcuttings, groups of retention trees left  in the centre of the site will 

help the site to look less devastated.

Dragonfl y larvae live in water, but adult dragonfl ies may look for food quite far 

from water. A four-spotted chaser on a dead tree trunk.



Forest protection uses broad spectrum of measures   | 81

Th anks to the revision of forestry guidelines, the amount of 

decaying wood in southern Finland has increased from 3.3 to 4.3 

cubic metres per hectare in 20 years. On sites completely excluded 

from forestry, such as groups of retention trees and habitats of special 

importance, the amount of decaying wood increases relatively rapidly: 

it may double in about twenty years. In areas in commercial use the 

increase is less rapid.

Th e practice of leaving retention trees gives no cause to fear forest 

damage by insects or fungi. Species that could also attack living trees 

are only found on trees that have died recently. Th e best-known of 

these is the European spruce bark beetle. Bark beetles disappear 

during the fi rst year, and aft er that the dead trees will no longer serve 

as breeding ground for insect pests. in fact, many useful insects live 

under the gradually loosening bark, such as the ant beetle, whose 

larvae and adults both prey on bark beetles.

Certifi cation contributes to protection

Th e practice of leaving retention trees in connection with clearcutting 

started with the advent of forest certifi cation in the late 1990s. About 

90 percent of the commercial forests in Finland are certifi ed. In fact, 

in connection with the publication of the 2010 Red List, researchers 

considered that the leaving of retention trees was the single most 

important reason for the fi nding that the share of endangered forest 

species out of all species assessed had not increased from the assessment 

published ten years earlier.

Forest certifi cation is voluntary for forest owners. When both the 

forest and the production chain of a wood product are fully certifi ed, 

the certifi cation label affi  xed to the product will assure the consumer 

that the wood used originates in a sustainably managed forest. Two 

certifi cation systems are available in Finland: the PEFC and the 

FSC.

In addition to the requirement of compliance with forest and 

labour legislation, forest certifi cation requires that a minimum of 



82

ten retention trees per hectare must be left  standing in connection 

with clearcutting.

Besides retention trees, the PEFC system emphasises the 

safeguarding of species in kettle holes and on sunny slopes of eskers 

and of sites with special microclimate, undrained spruce mires and 

mires in their natural state. Th e certifi cation stresses the importance 

of maintaining a diverse mix of trees in herb-rich forests dominated 

by broadleaves, as well as of sparing alluvial forests and deciduous 

swamp woods and old forests with plenty of decaying wood and a 

long exclusion from logging.

In addition to all this, the FSC system also requires that fi ve percent 

of an owner’s forest must be fully excluded from forestry. Moreover, 

another fi ve percent must be excluded from clearcutting, and the 

primary goal of this area is to foster biodiversity by increasing the 

amount of decaying wood. A fully untouched buff er zone is to be left  

around waterways; its minimum width along rivers and brooks is 15 

metres and on other shorelines 10 metres.

Almost all Finnish forests with an FSC certifi cate are also certifi ed 

under the PEFC system.
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Climate change also aff ects 
forest species

By now, the climate in Finland has clearly become warmer. Th e 

summers are not essentially diff erent, but the winters are shorter and 

milder. Winter weather has become unstable: changes between mild 

and cold spells are unpredictable.

Trees would benefi t from long, warm summers, a slow onset of 

autumn, snowy winters and springs progressing steadily into summer. 

Rainy winters with temperatures fl uctuating rapidly above and below 

zero are stressful for trees and deplete their energy stores. As long as 

the warming mainly aff ects the winter season, no great changes are 

to be expected in the composition of tree species in Finland. Due to 

the length of tree generations, changes in the proportions between 

tree species are slow, taking decades and centuries.

Animals and non-woody plants are quicker to react to climate 

change. Nevertheless, fl uctuations in their populations are not always 

due to global warming, for they are also aff ected by other human activity.

Global warming introduces new insect and fungus species in 

Finnish forests. It increases the risk of damage by the European spruce 

bark beetle and other insects that attack living trees. With warmer 

summers, the European spruce bark beetle will be able to develop 

two generations more and more oft en. Th e beetles hatching in mid-

summer will have time to lay eggs that same summer.

Among the non-indigenous species of insects, those that are specially 

monitored are great web-spinning pine-sawfl y, argid sawfl y, Asian 

long-horned beetle, emerald ash borer, black arches and gypsy moth.

Th e root cause of global warming is the increase of atmospheric 

carbon dioxide. It can be combated by increasing the size of carbon 

sinks. In this, forests hold a key position.

Growing trees bind carbon both into themselves and the soil. 

Wood consists of carbon to about half of its dry weight. In Finland 
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the volume of the growing stock has increased from 1,500 million 

cubic metres in the 1950s to the current fi gure of 2,500 million cubic 

metres, and the annual increment (growth) of forests has doubled 

within the same period, from 55 million to almost 110 milion cubic 

metres.

Th ese fi gures refer to stemwood; the total volume of the growing 

stock, including branches and roots, has increased in the same 

proportion. Th is means that Finnish forests bind carbon twice as 

rapidly as in the early 1950s, and the carbon storage is 60 percent 

greater than it was then.

Th e more rapidly a forest grows, the more it is able to bind 

atmospheric carbon. Northern coniferous forests have a signifi cant role 

in Earth’s carbon cycle. During the northern winter, when northern 

forests are dormant, the amount of atmospheric carbon increases, 

whereas during the northern summer, when the trees are binding 

carbon, the amount of atmospheric carbon decreases. Th is causes the 

zig-zag shape of the curve that describes the carbon dioxide levels.

Finnish nature is an enormous carbon storage. It has been estimated 

that the amount of carbon contained in forest soil is 1,300 million metric 

tons, in the trees 700 million tons, and in peat bogs 5,500 million tons. 

Waterways, too, contain signifi cant amounts of carbon: the sediments 

on lake bottoms contain 700 to 900 million metric tons of carbon.

As wood is used, the carbon bound in it is excluded from 

atmospheric circulation until it is burned or decays. In buildings 

carbon may therefore remain bound for centuries.

When trees are logged by thinning, the carbon store in the soil 

normally remains intact. In clearcutting, however, ground preparation 

exposes the humus to oxidation, and the more severe the manipulation 

is, the more of the carbon store in the soil will be destroyed.

Carbon bound in the humus and plant roots generally returns to 

the atmosphere more slowly than the carbon in above-ground parts. 

Th e half-life of humus in heath forests – the time in which half of the 

humus is decayed – can be as long as fi ve hundred years.

In peat bogs, new peat is created at the rate of one or two millimetres 

per year, which means that 150 kilograms of carbon per hectare is 
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bound. On mires, less carbon is accumulated annually than in forests, 

but peat will store the carbon for thousands of years.

As to how the increase in atmospheric carbon dioxide will aff ect 

forest growth and how forests will aff ect climate change is so far not 

known defi nitely. In principle, the increased carbon dioxide could 

be advantageous for trees. Th e amount of carbon dioxide is oft en 

the factor limiting growth, and in order to acquire more of it trees 

may have to keep their stomata open for longer than is necessary for 

making water and nutrients fl ow upwards from the soil.

On the other hand, trees have had to adapt to low carbon dioxide 

levels over time. Millions of years ago, when the carbon dioxide 

content of air was higher, the ginkgo biloba tree, for example, had 

fewer stomata in its leaves than it has now.

Th e eff ect of increased carbon dioxide has been long tested in pot 

experiments, but they have mostly used herbaceous plants and tree 

seedlings. Th e test results have been confl icting – in some, the plant 

has grown more rapidly, while in others the eff ect has been weaker or 

even the opposite. Th e confl icting results may be partially explained 

by nitrogen economy, as the amount of carbon dioxide also aff ects 

soil microbial activity.

The stone wall is not old enough to be protected by the Antiquities Act, but it is worth saving 

as a monument to the toil of previous generations. It also shelters stoats and common weasels, 

which help to keep voles in check.



Forest communication 
in three centuries

The Finnish Forest Association is a co-operation organization 

for forest issues with 49 members. They include practically 

all forest-related bodies, though industrial corporations are 

members via their own central federations. Other members are 

outdoor and leisure organizations and teachers’ and youth work 

organizations. 

The association’s strives to raise awareness on the potential of 

forests in the development of society. The means for this is well-

thought-out and level-headed two-way communication. The main 

target groups of the communication are decision-makers and 

infl uencers in business, politics, the public sector and the NGOs, 

as well as teachers and young people.

Founded in 1877, the association is the second-oldest forest 

organization in Finland, preceded only by Metsähallitus.



Humans have been active in Finnish forests for millennia, and 

the future of forests also depends greatly on humans. The state 

of Finnish forests today is better than is generally thought. It is 

also better than ever since the early 1800s, whether in terms of 

biodiversity, economic worth of forests, recreational value or 

size of carbon storage. Thanks to active nature management, 

the biodiversity of commercial forests is improving and the 

number of endangered species is taking a downward turn. A 

vigorously growing forest binds continuously more atmospheric 

carbon and curbs climate change.

Let us toast the prosperity of forest nature!

Seppo Vuokko and Hannes Mäntyranta

Cultivation and care
– forestry and biodiversity




